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EXECUTIVE SUMMARY

This document presents the work plan for the Phase | RCRA Facility Investigation (RFI)/Remedial
Investigation (Rl) of the Woman Creek drainage (Operable Unit Number 5) at the Rocky Flats Plant,
Jefferson County, Colorado. This work plan includes a field sampling plan (FSP) that presents the
investigation planned to evaluate the presence or absence of contamination at Individual Hazardous
Cubstance Sites (IHSSs) within the Woman Creek drainage. The FSP developed in this work plan is
based on the requirements of the Interagency Agreement (IAG) amongst the Department of Energy,
Environmental Protection Agency, and the State of Colorado Department -of Health. Ten IHSSs are
located in Operable Unit Number 5 (OUS). They are the Original Landfill (IHSS 115), the Ash Pits (IHSSs
133.1-133.4), the Incinerator (IHSS 133.5), the Concrete Wash Pad (IHSS 133.6), Detention Ponds C-1
and C-2 (IHSSs 142.10 and 142.11), and the Surface Disturbance (IHSS 208). A second area of surface
disturbances south of the Ash Pits has been identified and included in this work plan.

Section 1.0 of this work plan presents introductory ihformation and a general characterization of the
region and plant site. In addition, the regional geology and hYdrology at Rocky Flats are discussed.
Section 2.0 presents descriptions of the site--physical characteristics, histories and previous
investigations, available information concernmg the nature and ‘extent of contamination, and conceptual
models for each of the ten IHSSs based on existing data. This initial characterization forms the basis
for establishing data needs, data quality ob)ectlves (DQOs), and developing an FSP for each IHSS.
Section 3.0 presents apphcable or relevant and appropriate requirements (ARARs) developed for OUS.
Section 4.0 establishes data needs and DQOs considering site characteristics and conceptual models
of each IHSS in OUS. Sectlon 5.0 outlmes RFi/RI tasks to be performed. Section 6.0 presents the
schedule for these tasks. A Fteld Sampllng Plan, based on the requirements of the IAG, is presented
in Section 7.0 to satisty the data needs and DQOs identified in Section 4.0. The Baseline Risk
Assessment Plan-(BRAP) and Environmental Evaluation Plan (EEP) are presented in Sections 8.0 and
8.0, respectively. ‘A Quality Assurance Addendum (QAA) and Standard Operating Procedure Addenda
(SOPA) are presented in Sections 10.0 and 11.0, respectively. A list of references is presented in
Section 12.0.

The initial step in the development of the OU5 RFi/RI work plan was a review of existing information.
Available historical and background data for each IHSS were collected through a literature search and
a review of the Rocky Flats Environmental Database System (RFEDS). Only a few limited investigations
have been conducted at OU5 in the past. These investigations include a gamma radiation survey at the
Original Landfill (IHSS 115), limited sediment sampling in Woman Creek, ongoing. surface water,
groundwater and sediment sampling programs along Woman Creek and the South Interceptor Ditch
(SID), and Plant-wide air quality monitoring.
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Data quality objectives have been developed for this Phase | investigation. DQOs are qualitative and
quantitative statements that describe the quality and quantity of data required by the RFI/RI. The DQO
process is divided into three stages. Through application of the DQO process, site-specific RFl/RI goals
are established and data needs are identified for achieving these goals.

After assessing the existing information for OUS, the following objectives of the Phase | RFI /Rl have
been identified:

. Characterize the physical and hydrogeologic setting of the IHSSs

L Assess the presence or absence of contamination at the sites

. Characterize the nature and extent of contamination at the sites, if present

. Support the Phase | Baseline Risk Assessment and Environmental Evaluation

Within these broad objectives, site-specific data needs have been identified based on preliminary
identification of contaminant-specific ARARs for ous and data needs for the Phase | Baseline Risk
Assessment and Environmental Evaluation. The FSP presented in this work plan is based on the data
needs and the requirements of the IAG, The FSP for each IHSS requires a combination of screening
activities, sampling of soils, sediment and éﬁr"face water, and wéll installation and sampling. Site-specific
FSPs are briefly summarized below. v

IHSS 115 - Original Landfill. Screening activities at the Original Landfill will consist of a review
of the gamma radiaﬁoh“”éhrvey recently completed and completion of a soil gas survey.
Sampling will include subsurface samptihg in'borings, and sediment and surface water sampling
adjacent to the unit. Wells will'be installed and sampled downgradient of the unit and in
selected soil borings if a plume is ‘encountered. An additional activity at the unit will be a study
of the pipes protruding from the landfill and sampling of effluent from the pipes, if present.

IHSS 133.1-6 - Ash Pits 1-4.Incinerator, and Concrete Wash Pad. A radiological survey will be
the screening activity conducted at the IHSS 133 sites. Surface soil samples will be collected
from the locations that have high radiation concentrations identified during the radiological
survey. Subsurface samples will also be collected from borings in the Ash Pit areas. Three
monitoring wells will be instalied downgradient of the units and sampled.

IHSS 142 - Detention Ponds - C-Series. Surface water samples will be collected from several
locations in each pond. Sediment samples will be collected in the ponds, as well as along the
entire Woman Creek drainage within the Rocky Flats Plant. Sediment samples wili also be
collected in the SID. Background surface water and sediment samples will be collected west
of the plant. Two monitoring wells will be installed and sampled in the alluvium downgradient
of each dam at Ponds C-1 and C-2.
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IHSS 209 - Surface Disturbance Southeast of Building 881 and Surface Disturbances South of
the Ash Pits. Visual inspections of the surface disturbance areas and reviews of historical use
information pertaining to these sites will be completed prior to screening and sampling activities.
A radiological survey will be completed at each area. Surface soil samples will be collected
from the three excavations at IHSS 209 and from the north-south excavation at the surface
disturbance south of the Ash Pits. A sediment sample and surface water sample (if water is
present) will be collected from each of the former pond areas at IHSS 209. Surface and
subsurface samples will be collected from borings in the paraliel excavations and the east and
west areas at the surface disturbance south of the Ash Pits.

Data collected during the Phase | Woman Creek drainage RFI/R! will be incorporated into the existing
RFEDS database. These data will be used to better define site characteristics, source characteristics,
and the nature and extent of contamination; to suppbrt the baseline risk assessment and environmental
evaluation; and to evaluate potential remedial alternatives. An RFI/RI report will be prepared
summarizing the data obtained during the Phas‘e-l,pkogram‘ and containing the Phase | Baseline Risk
Assessment and Environmental Evaluation. ' -
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1.0
INTRODUCTION

This document presents the work plan for the Phase | RCRA Facility Investigation (RFI)/Remedial
Investigation (RI) of the Woman Creek Drainage (Operable Unit Number 5) at the Rocky Flats Plant,
Jefferson County, Colorado. In this work plan, the existing information is initially summarized to
characterize Operable Unit Number 5 (OU5) and a field sampling program is presented to assess
potential contamination of the ten Individual Hazardous Substance Sites (IHSSs) that have been
identified along or within the Woman Creek drainage. These IHSSs include the Original Landfill (IHSS
115), the Ash Pits (IHSS 133.1-133.4), the Incinerator (IHSS 133.5), the Concrete Wash Pad (IHSS
133.6), Detention Ponds C-1 and C-2 (IHSSs 142.10 and 142.11), and Surface Disturbance (IHSS 209).
An additional area of surface disturbances south of the Ash Pits has been included in this OU5 work
plan. The Phase | RFI/RI will be conducted in accordance with the Guidance for Conducting Remedial
Investigations and Feasibility Studies under CERCLA"(U.S EPA 1988a) and Interim Final RCRA Facility
Investigation (RFl) Guidance (U.S. EPA 1989a). The data generated will be used to begin developing
and screening remedial alternatives and to evaluate the need for further studies for the 10 IHSSs in OUS.
The data will also be used to estimate the risks to human health and the environment posed by each
hazardous substance site. o

This investigation is part of a comprehensive, ;phased program of site characterization, remedial
investigations, feasibility studlesand remedial /c_orfective actions currently in progress at the Rocky Flats
Plant. These investigations are pUrsQant to the U.S. Department of Energy (U.S.DOE) Environmental
Restoration (ER) Program’ [formerly known as. the Comprehensive Environmental Assessment and
Response Program (CEARP)]; a Compliance Agreement among DOE, the U.S. Environmental Protection
Agency (EPA), and the State of Colorado Department of Health (CDH) dated July 31, 1986; and an
Interagency Agreement (I1AG) amdhg DOE, EPA, and CDH, dated January 22, 1981. The IAG addresses
RCRA and CERCLA issues and has been integrated with the ER Program. In accordance with the IAG,
the CERCLA terms "Remedial Investigation" and "Feasibility Study” in this document are considered
equivalent to the RCRA terms "RCRA Facility Investigation® and "Corrective Measures Study”.

1.1 ENVIRONMENTAL RESTORATION PROGRAM

The ER Program is designed to investigate and clean up contaminated sites at DOE facilities. This ER
Program being implemented is organized into five major activities. Activity 1 has already been
completed at Rocky Flats Plant (U.S. DOE 1986a). This work plan is part of the Activity 2 program
currently in progress for OU5 (Woman Creek drainage).
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. Activity 1 - Installation Assessment includes preliminary assessments and site
Inspections to assess potential environmental concemns.

. Activity 2 - Remedial Investigations include planning and implementation of sampling
programs to delineate the magnitude and extent of contamination at specific sites,
evaluate potential contaminant migration pathways, and perform baseline risk
assessments.

. Activity 3 - Feasibility Studies evaluate remedial éttematives and develop remedial action
plans to mitigate environmental problems identified as needing correction in Activity 2.

. Activity 4 - Remedial Design/Remedial Action includes design and implementation of
site-specific remedial actions selected ‘on the basis of Activity 3 Feasibility Studies.

J Activity 5 - Compliance and VeriﬁC’ation implements monitoring and performance
assessments of remedial actions and then verifies and documents the adequacy of
remedial actions carried out under Activity 4.

1.2 WORK PLAN SCOPE

Existing information on OUsS was obtamed ffom numerous sources for use in work plan preparation.
Section 1.0 of this work plan’ présents mtroductory information and a general characterization of the
region and plant site. In- addmon the regional geology and hydrology at Rocky Flats are discussed.
Section 2.0 presents : descrnptlons of “thesite physical characteristics, histories and previous
investigations, avallable information’ concermng the nature and extent of contamination, and conceptual
models for each of the ten _lHSSs‘ based on existing data. This initial characterization forms the basis
for establishing.data ' needs, data'q’ual‘i_ty objectives (DQOs), and developing an FSP for each IHSS.
Section 3.0 presents applicable or relevant and appropriate requirements (ARARs) developed for OUS.
Section 4.0 establishes data needs and DQOs considering site characteristics and conceptual models
of each IHSS in OUS. Section 5.0 outlines RFI/RI tasks to be performed. Section 6.0 presents the
schedule for these tasks. A Field Sampling Plan, based on the requirements of the IAG, is presented
in Section 7.0 to Satisfy the data needs and DQOs identified in Section 4.0. The Baseline Risk
Assessment Plan (BRAP) and Environmental Evaluation Plan (EEP) are presented in Sections 8.0 and
8.0, respectively. A Quality Assurance Addendum (QAA) and Standard Operating Procedure Addenda
(SOPA) are presented in Sections 10.0 and 11.0, respectively. A list of references is presented in
Section 12.0.
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1.3 REGIONAL AND PLANT SITE BACKGROUND INFORMATION

1.3.1 Site Background and Plant Operations

The Rocky Flats Plant is a government-owned and contractor-operated facility that is part of the
nationwide nuclear weapons production complex. The Plant was operated for the U.S. Atomic Energy
Commission (AEC) from the Plant's inception in 1951 until the AEC was dissolved in January 1975. At
that time, responsibility for the Plant was assigned to the Energy Research and Development
Administration (ERDA), which was succeeded by the DOE in 1977. Dow Chemical USA, an operating
unit of the Dow Chemical Company, was the prime operating contractor of the facility from 1951 until
June 30, 1975. Rockwell International succeeded Dow Chemical USA from July 1,1975to January 1,
1990, when EG&G Rocky Flats, Inc. succeeded Rockwell International.

The Rocky Flats Plant’s primary mission is to produce metal components for nuclear weapons. These
components are fabricated from plutonium, uranium and nonradioactive metals, principally beryllium and
stainless steel. Parts made at the Plant are ship'bed elsewhere for final assembly. When nuclear
weapons are determined to be obsolete, componenté of the weapons fabricated at the Plant are
returned for special processing to recover plutonium and americium. Other activities at the Rocky Flats
Plant include research and development in’ metal_ldféy, machining, nondestructive testing, coatings,
remote engineering, chemistry, and physics. Both radioactive and nonradioactive wastes are generated
in these research and production processes.. Current waste handling practices involve on-site and off-
site recycling of hazardous matérials,,_ on-site Storage of hazardous and radioactive mixed wastes, and
disposal of solid radioactive matetials at another DOE facility. However, historically, Rocky Flats Plant
operating procedures anluded both on-'s'rte‘storagé and disposal of hazardous and radioactive wastes.
Preliminary assessmehts under the ER Program'identified some of the past on-site storage and disposal
locations as potential sources of environmental contamination.

1.3.2 Previous Investigations

Various studies have been conducted at the Rocky Flats Plant to characterize environmental media and
to assess the extent of radiological and chemical contaminant releases to the environment. The
investigations are referenced in numerous reports including EG&G 1991a.

In 1986, two major investigations were completed at the plant. The first was the ER Program installation
Assessment (U.S. DOE 1986a), which included analyses and identification of current operational
activities, active and inactive waste sites, current and past waste management practices, and potential
environmental pathways through which contaminants could be transported. A number of sites were
identified that could potentially have adverse impacts on the environment. These sites were designated

Phase | RFI/R! Work Pian - Woman Creek Priority Drainsge

Final Dratt
Rocky Fists Plent, Golden, Colorado March 21, 1891
22808EMR1.1 03-18-81/RPT/2 Page 1-3



lk
€

as Solid Waste Management Units (SWMUs) (renamed Individual Hazardous Substance Jites (IHSSs)
in the January 22, 1991 |AG) by Rockwell international (1987) and were divided into three categories:

1. Hazardous waste management units that will continue to operate and need a RCRA
operating permit.

2. Hazardous waste management units that will be closed under RCRA interim status.

3. Inactive waste management units that will be investigated and cleaned up under
Section 3004(u) of RCRA or under CERCLA. No RCRA or CERCLA regulatory

distinction in the use of the terms “site," "unit,” "SWMU," or-"JHSS" is intended in this
document. '

The second major investigation completed at“vthe”PIant in 1986 involved a hydrogeologic and
hydrochemical characterization of the entire plant site. Plans for this study were presented in Rockwell
International publications 1986b and 1986¢, and study results were reported in Rockwell International

publication 1986d. These investigations identified the ten IHSSs that are included in OU5 based on their
location adjacent to Woman Creek. '

1.3.3  Physical Setting

The Rocky Flats Plant is located-in nonhérn Jefferson County, Colorado, approximately 16 miles
northwest of downtown Denver (Fvgure1 -1). Other surrounding cities include Boulder, Westminster, and
Arvada, which are located less than 10. miles to the northwest, east and southeast, respectively. The
plant consists of approxnmately 6, 550-acres of federal land and occupies Sections 1 through 4 and 9
through 15 of T28S, R70W 6th pnnctpal meridian. Major plant buildings are located within a plant

security area of approx;mately 400 acres The security area is surrounded by a buffer zone of
approximately 6,150 acres. )

The planf is bounded on the north by Colorado State Highway 128. To the east is Jefferson County
Highway 17, also known as Indiana Street; to the south are agricultural and industrial properties and
Highway 72; and to the west is Colorado State Highway 93 (Figure 1-2).
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1.3.3.1 Topography

The natural environment of the Plant and vicinity is influenced primarily by its proximity to the Front
Range of the Rocky Mountains. The plant site is located directly east of the north-south-trending Front
Range, located about 16 miles east of the Continental Divide. The Rocky Flats Plant is located on a
broad, eastward-sloping system of coalescing alluvial fans. These fans, created by the erosion of the
Front Range, extend approximately 5 miles to the east, where they terminate in low, rolling hills. The
Plant is at an elevation of approximately 6,000 feet above mean sea level (msl). The Plant security area
is located near the eastern edge of the fans on a pediment between stream-cut gullies or arroyos (North
Walnut Creek and Woman Creek) (Figure 1-2). k

1.3.3.2 Surface Water Hydrology

Three streams drain the Rocky Flats Plant with fiow generally from west to east. These drainages are
Rock Creek, Walnut Creek, and Woman Creek (Figure 1-2). Rock Creek drains the northwestern corner
of the plant and flows northeast through the buffer zone 1o its-off-site confluence with Coal Creek. An
east-west trending interfluve separates the Walnut Creek and Wbman Creek drainages. North Walnut
Creek, South Walnut Creek, and an unnamed tributary drain the northern portion of the Plant security
area. These three forks of Walnut Creek join in the buffer zone and flow to Great Western Reservoir,
approximately 1 mile east of the confluence. Woman Creek drains the southern Rocky Flats Plant buffer
zone, flowing eastward to Standley Lake Reservoir and Mower Reservoir. The South Interceptor Ditch
is a ditch that flows intermittehtly‘and Ties between the Piant and Woman Creek. The South Interceptor
Ditch collects runoff from the southern Plant facilities and diverts it to Pond C-2, where it is monitored
in accordance with the Plant’s National»Pd'lv'Utaﬁt"Discharge Elimination System (NPDES) permit.

1.3.3.3 Climate )

The climate‘in the érea of the Rocky Flats Plant is semi-arid, characterized by warm summers and dry,
cool winters, as is typical of much of the central Rocky Mountain Region. However, the elevation of the
plant (6,000 feet) and the nearby slopes and canyons of the Front Range modify the regional climate.
Winds, although variable, are predominantly from the west-northwest, with stronger winds occurring
during the winter.~ The canyons along the Front Range tend to channel the fiow during both upslope
and downslope conditions, especially when there is strong atmospheric stability. The area occasionally
experiences chinook winds with gusts over 100 miles per hour. Rocky Flats meteorology is strongly
influenced by the diurnal cycle of mountain and valley breezes. Two dominant flow patterns exist, one
during daytime conditions, and one at night. During daytime hours as the earth heats the mountains
receive more direct sunlight than the plains and valleys. The result is a general trend for the air flow to
travel toward the higher elevations (upslope). The general air fiow pattern during upslope conditions
for the Denver area is typically north to south with the flow moving up the South Platte River Valley and
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then entering the canyons into the Front Range. After sunset the air against the mountain side is cooled
and begins to fiow toward the lower elevations (downslope). The pattern for the Denver area during
downslope is flow moving, down the canyon of the Front Range into the Plains. This fiow converges
with the South Platte River Valley flow moving toward the north-northeast.

Temperatures at Rocky Flats are moderate. On the average, daily summer maximum temperatures
range from 55 to 85 degrees Fahrenheit (°F) and winter maximum temperatures range from 2010 45° F.
Extremely warm or cold weather is usually of short duration. Based on precipitation averages collected
between 1953 and 1976, the mean annual precipitation at the plant is approximately 15 inches.
Approximately 40 percent of the precipitation falls during the spring, predominantly as wet snow.
Autumn and winter are drier seasons, accounting for 19 and 11 percent of the annual precipitation,
respectively. Thunderstorms from June to August account for about 30 percent of the total precipitation.
Snowfall, generally occurring between October and May, averages 85 inches per year.

1.3.4 Surrounding Land Use and Population bensity

The Rocky Flats Plant is located in a rural area. Approximately 50 percent of the area within 10 miles
of the Rocky Flats Plant is in Jefferson C_ounty_. The remainder is located in Boulder County (40 percent)
and Adams County (10 percent). Accobi'd,in'g to the 1973 Colorado Land Use Map, 75 percent of this
land in 1973 was used for agriculture or was uhdeVelo'ped. Since 1973, portions of this land have been
converted to residential use, with several new housing subdivisions being constructed within a few miles
of the buffer zone. One subdivision is located south of Jefferson County Airport, to the northeast, and
several are located southeast of the plant (EG&G 1991a).

A recent demographib »s_mdy shdwswth t abpfoximately 2.2 million people lived within 50 miles of the
Rocky Flats Plant in 1989 (U.S. DOE 1990a). Approximately 9,100 people lived within 5 miles of the
Plant in 1989. -The most populous sector lies to the southeast, toward Denver. Recent population

estimates, registered by the Denver Regional Council of Governments (DRCOG) for the eight-county
Denver metro region, have shown distinct patterns of growth during the first and second halves of the
1980s. ‘Between 1980 and 1985, the population of the eight-county region increased by 197,890; a 2.4
percent annual growth rate. Between 1985 and 1989, a population gain of 71,575 was recorded,
representing a 1.0 percent annual increase (the national average). The 1989 population showed an
increase of 2,225 (or 0.1 percent) over 1988 (DRCOG 1989).

There are 8 public schools within 6 miles of the Rocky Flats Plant. The nearest educational facility is
witt Elementary School, approximately 2.7 miles east of the plant buffer zone. The closest hospital is
Centennial Peaks Hospital, located approximately 7 miles to the northeast.
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The closest park and recreational area is Standley Lake Reservoir, 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 15 miles away. "

Some of the land adjacent to the Plant’s buffer zone is zoned for i_ndustrial development. Industrial
facilities within 5 miles include the TOSCO laboratory (a 40-acre site located 2 miles south), the Great
Western Inorganics Plant (2 miles south), the Frontier Forest Products yard (2 miles north), the Idealite
Lightweight Aggregate Plant (2.4 miles northwest), and the Jefferson County Airport and industrial Park
(a 990-acre site located 4.8 miles northeast). Several ranches are located within 10 miles of the Plant,
primarily in Jefferson and Boulder counties. They are operated to produce crops, raise beef cattle,
supply milk, and breed and train horses. Accordjhg -tb the 1987 Colorado Agricultural Statistics, 20,758
acres of crops were planted in Jefferson County ’(tot,a“l land area of approximately 475,000 acres) and
68,760 acres of crops were planted in Boulder County (tbtal land area of 405,760 acres). Crops
consisted of winter wheat, corn, bariey, dry beans, sugar beets, hay, and oats. Livestock consisted of
5,314 head of cattle, 113 hogs, and 346 s in"Jefferson County and 198,578 head of cattle, 2,216
hogs, and 12,133 sheep in Boulder County (Post 1989) 4

1.3.5 Ecology

A variety of plant life is found wnhm the Plant boundary Species are representative of lower
mountainous and foothlll ravme reglr and lnclude species of tall and short grass prairie. Riparian
vegetation exists along the site’s dralnages and wetlands. None of the vegetative species present on
the Rocky Flats facility have been ‘reported to be on the endangered species list (EG&G 1991a).
Previously dlsturbed areas -of the plant have revegetated since establishment of Rocky Flats Plant, as
evidenced by the presence of dlsturbance-sensmve grasses like big bluestem (Andropogon gerardii)
and sndeoats grama (Bouteloua curtipendula).

The fauna ‘inha‘b’iting the #Bdck'y Flats Plant and its buffer zone consists of species associated with
western prairie fegion"s; -The most common large mammal is the mule deer (Odocoileus hemionus),
with an estimated 100°to 125 permanent residents. There are a number of small carnivores, such as
coyote (Canis latrans), red fox (Vulpes fulva), striped skunk (Mephitis mephitis), and long-tailed weasel
(Mustela frenata). A profusion of small herbivores can be found throughout the Plant and buffer zone,
consisting of species such as the pocket gopher (Thomomys talpoides), white-tailed jackrabbit (Lepus
townsendii}, and the meadow mole (Microtus pennsylvanicus) (U.S. DOE 1980).
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Commonly observed birds include western meadowlarks (Sturnella neglecta), horned larks (Eremophila
alpestris), mourning doves (Zenaidura macroura), and vesper sparrows (Pooecetes gramineus). A
variety of ducks (Anas sp.), killdeer (Charadrius vociferus), and red-winged blackbirds (Agelaius
phoeniceus) are seen near pond areas. Mallards (Anas platyrhynochos) and other ducks frequently nest
and rear young on several of the ponds. Common birds of prey in the area include marsh hawks
(Circus cyaneus), red-tailed hawks (Buteo jamaicensis), ferruginous hawks (Buteo regalis), rough-
legged hawks (Buteo lagopus), and great horned owls (Bubo virginianus) (U.S. DOE 1980).

Bull snakes (Pituophis melanoleucus) and rattiesnakes (Crotalus Sp.) are the most frequently observed
reptiles. Eastern yellow-bellied racers (Coluber constrictor flaviventris) have also been seen. The
eastern short-horned lizard (Phrynosoma douglassi brevirostre) has been reported on the site, but these
and other lizards are not commonly observed. The western painted turtle (Chrysemys picta) and the
western plains garter snake (Thamnophis radix} are found in and around many of the ponds (U.S. DOE
1980).

1.3.6 Regional and Local Hydrogeology

The Rocky Fiats Plant is located on a':broad, eééiw'ard-slopjng blain of overlapping alluvial fans along
the Front Range of the Rocky Mountains. Figure '1}3 presents a generalized stratigraphic section of the
Denver Basin bedrock, and Figure 14 shows a local stratigraphic section of the Rocky Flats Plant,
including unconsolidated deposits.. The surficial geology of the OU5 area is presented in Figure 1-5
(EG&G 1890c). Groundwatet .occurs-under unconfined conditions in both the surficial units and the
shallow bedrock units. In addition, grdUn_dwater oceurs in deeper bedrock sandstones under confined
conditions. A descriptibn,;pf each of the geol'o;g‘ic units is discussed in the following subsections.

1.3.6.1 Rocky Flats Alluvium

The Rocky Fiats Alluvium is the oldest and topographicaliy highest aliuvial deposit in the Rocky Flats
Plant area (Figure 1-6). The Rocky Flats Aliuvium was deposited by braided streams that produced a
series of coalescing alluvial fans. The alluvium is a broad deposit consisting of a topsoil layer underain
by up to 100 feet of varying amounts of silt, clay, 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 east and toward the drainages.
Groundwater flow is also controlled by pediment drainages in the top of the bedrock. Groundwater
levels in the Rocky Flats Aliuvium rise in response to recharge in the spring and decline in the summer,
fall, and winter. Fluctuations in the groundwater level vary approximately 2 to 25 feet within the Plant
site vicinity (Hurr 1976). Discharge from the aliuvium occurs at seeps in the colluvium that covers the
contact between alluvium and underlying bedrock along the edges of the valleys. Most seeps flow
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with mmmerous lenticular, sub-bituminous coal beds and
sears That range from 2' thick it the upper lower
interval to €° thick at the base of the lower interval

Sandstones -

gruyish-orange to lignt gray. calcareous, fine grained.
subrounded, glauconitic. feldspsthic, friable sandstone

‘ Pierre Shale and clder units

U.S. DEPARTMENT OF ENERGY
Bocky Flots Piant, Goiden, Colorodo

OPERABLE UNIT 5
PHASE | RFI/RI WORK PLAN

LOCAL STRATIGRAPHIC SECTION
OF THE ROCKY FLATS PLANT

FIGURE 1-4 MARCH 1991
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intermittently. The Rocky Flats Alluvium thins and discontinues east of the Plant boundary and,
therefore, does not directly supply water to wells located downgradient of the Rocky Flats Plant.

1.3.6.2 Other Alluvial and Colluvial Deposits

Various other alluvial deposits occur topographically below and east of the Rocky Flats Alluvium in the
drainages of the Rocky Flats Plant. Colluvium (slope wash) mantles the valley side siopes between the
Rocky Flats Alluvium and the valley bottoms. The colluvium is a-product of mass wasting that collects
on the sides and at the base of hills and slopes. These depositertend o be poorly sorted mixtures of
soil debris from bedrock clay and sand, mixed with gravel and: cobbles derived from the older alluvium
which caps the hills and ridges (Hurr 1976). The colluwum varies from a few inches to several feet in
thickness and rests on bedrock and other aliuvial matenal In addition to the coliuvium, remnants of
younger terrace deposits including the Verdos, Slocum,and Louviers alluvial deposits occur occasionally
along the valley side slopes. Recent valley fill auuviun_j ooCurs in the active stream channels.

Unconfined groundwater flow occurs in these surficial oepos“ifs Recharge occurs through precipitation,
infiltration from streams during periods of. surface water runoff; and by seeps discharging from the Rocky
Flats Alluvium. Discharge occurs through evapotransplratlon and by seepage into other geologic
formations, subcrops, and streams. The dlrectton of , groundwater fiow is generally to the east and
downslope through colluvial materials, and' then along the course of the stream in valiey fill materials.
During periods of high surface water flow, some of the water is lost to bank storage in the valley fill
alluvium and then returns to the stream after the runoff subsides.

1.3.6.3 Arapahoe Forrnajion

Underlying most of the surhcral unrts at the Rocky Flats Plant is the Cretaceous Arapahoe Forrnatron

silty sandstones beneath the plant Geologlc characterization of the Arapahoe Formation beneath Rocky
Flats indicates sandstones oocur in stream channel-shaped structures. Formation thickness varies but
maximum thickness is approkinﬁate!y 270 feet (Robson et al. 1981a), and the unit is nearly horizontal
beneath the plant (less than 2° dip) (EG&G 1990g and 1990e). Predominantly claystones, which were
deposited as o\rerb_ank ,.depo"sits, comprise the Arapahoe Formation. The sandstone in the upper
Arapahoe Formation 'wasvde’posited by a complex system of meandering streams flowing generally west
to east off the Front Range. The lower Arapahoe sandstones were deposited by braided stream
systems. These occasional lenticular sandstone units in the Arapahoe Formation are composed
predominately of fine-grained sands and silts, and their hydraulic conductivity is equivalent to or less
than that of the overlying Rocky Flats Alluvium. The Arapahoe Formation described by earlier RFi/RI
studies contains more clay and silt than typically described for other areas within the Denver Basin.

Phase | RFi/RI Work Plan - Woman Creek Priority Drainage Final Dratt
Roacky Flats Plant, Golden, Colersde March 21, 1891
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There is a similarity of the siltstones and claystones beneath Rocky Flats of those of the Laramie
Formation.

The Arapahoe Formation is recharged by groundwater from overlying surficial deposits and infiltration
from streams. The main recharge areas are under the Rocky Flats Alluvium although limited recharge
from the colluvium and valley fill alluvium likely occurs along the stream valleys (U.S. DOE 1990a).
Recharge is greatest during the spring and early summer, when rainfall and stream flow are at a
maximum and water levels in the Rocky Flats Alluvium are high. Groundwater movement on a regional
basis is from west to east, in the Arapahoe Formation, although-thé'groundwater fiow regime in the
bedrock has generally not yet been characterized. Regionall;?, groundWatgr" fiow in the Arapahoe
Formation is toward the South Platte River in the center.of the Denver Basin (Rob_s'on et al. 1981a).

1.3.6.4 Laramie Formation and Fox Hills Sandstone

The Laramie Formation underlies the Arapahoe Fbrmafi'oh and is a continental deposit composed of a
thick upper claystone unit and lower sandstone unit and coal interval. The claystone is greater than 700
feet thick and is of very low hydraulic conductlvrty therefore, the U S. Geological Survey (Hurr 1976)
concluded that Plant operations will not. |mpact any units below the upper claystone unit of the Laramie
Formation. : :

The lower sandstone unit of the Laramie Formatxon which is approximately 90 feet thick, and the
underlying Fox Hills Sandstone form a regionally important aquifer in the Denver Basin known as the
Laramie-Fox Hills Aqurfer Near the: icenter of the basin, the aquifer thickness ranges from 200 to 300
feet. West of the plant, the Laram;e- ox Hills Aquifer can be seen in clay pits excavated through the
Rocky Flats Alluvium. The steeply dtpp'iﬁg beds of these units west of the plant (approximately a 50°
dip) quickly fiatten to the east (less than 2° dip) (EG&G 1990g and 1990e). Recharge to this aquifer
occurs along the-rather’ hmxted outcrop area exposed to surface water flow and infiltration along the

Front Range {Robson et al. ‘1981b).

Phase | RFI/RI Work Pian - Woman Creek Priority Drainage Final Draft
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PRELIMINARY SITE CHARACTERIZATION

Ten Individual Hazardous Substance Sites (IHSSs), geographically located along or within the drainage
areas of Woman Creek (Figure 2-1), have been designated as Operable Unit 5 (OU5). These IHSSs are
identified in the Environmental Restoration Interagency Agreemem‘(lAG‘), dated January 22, 1991, as
the Original Landfill (IHSS 115), Ash Pits, Incinerator area, and Cdncrete Wash Pad (IHSSs 133.1
through 133.6), Detention Ponds C-1 and C-2 (IHSSs 142.10 and 142. 11) and a Surface Disturbance
(IHSS 209). Ponds C-1 and C-2 are the only IHSSs located on Woman Creek .The remaining eight
IHSSs are located along the banks and/or upland areas that drain into Woman Creek or into the South
Interceptor Ditch (SID). In addition 1o these ten IHSSs, a surface disturbance south of the Ash Pits
(IHSS 133) will also be investigated in the Phase | OU5 investigation.

The initial step in the development of the OUS work p@ia'h*v'ves a review of existing information. Available
historical and background data for each IHSS were cell'ectea"through a literature search, which included
references at the Rocky Flats Public Readmg Room and vanous hbranes within the Rocky Flats Plant,
and a review of the RFEDS. Informatnon concermng exnstung alluvial and bedrock groundwater
monitoring wells within the Woman Creek dramage have been-collected for this work plan (Table 2- -1).
Personal communications with plant personnel were ‘also Used as a source of information during the
background data review so that each IHSS could be better described.

The ten IHSSs are dlscussed in detall m the followmg subsectlons The location and description of each
IHSS, the history of use, surface dralv_ ge, “nature of contamination, previous investigations conducted

at or near the individual IHSSs geology, and hydrology are discussed. The Ash Pits, Incinerator, and
Concrete Wash Pad are grouped together in the following discussions, as are Ponds C-1 and C-2 since

ona prehmmary review of hlstoncal aerial photographs (U.S. EPA 1988b) and the historical operations
of the unit. The boundaries for each IHSS in this work plan are the same as those established in the
IAG except for the Original Landfil (IHSS 115) and the Surface Disturbance (IHSS 209). The southern
boundary of the Original Landfill has been extended approximately 150 feet toward the south across the
SID based on a site reconnaissance. The Surface Disturbance boundary was extended to the north and
southwest based on a site reconnaissance and aerial photographs. Where previous investigations have
been conducted at or near a unit, some of the analytical data are included for reference in the following
sections. The inclusion of these data Is for informational purposes only. No conclusions are made in
this work plan regarding the presence or absence of contamination based on these data. The geology
of each IHSS is based on the lithology of nearby wells, personal communications with EG&G personnel,
and the Draft Geologic Characterization Report prepared by EG&G (EG&G 1990g). In addition to the
review of each IHSS, a conceptual model for each IHSS or similar IHSSs was then developed based

Pnase | RFI/R! Work Plan - Women Creek Priority Drsinage Final Draft
Rocky Fists Plant, Golden, Colorado March 21, 1981
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ALLUVIAL AND BEDROCK GROUNDWATER

TABLE 2-1

WELLS IN THE VICINITY OF OPERABLE UNIT NO. §

Well Ground Total Depth  Formation = Depth to Depth to
Number Status Surface (feet) Completed Bedrock Bottom of
Elevation In Screen

B402689 1 6045.40 5.85 Qvf . 2.80 2.55-3.28
1474 2 5993.30 5.74 s

5686 1 5977.16 9.60 - 70 2.60-9.60
5786 1 5950.77 675 - Quf 6.0 2.50-6.50
7086 1 5929.79 790~ Quf 7.0 2.36-7.90
0481 2 5944.30 541 -

P416889 3,4 6017.4 21.52 Qrf 20.20 15.86-20.27
P416789 3,4 6027.80  28.20 Qrf 26.40 22.48-26.90
P416589 3,4 6041.20 3210 Qrf 30.50 27.04-31.0
P416489 3,4 6048.50 2698 e Qrf 25.20 21.27-25.70
P416389 4 6055.40 3140 Qrf 29.80 25.69-30.10
B405289 15965760 \'43‘.0"‘:-.‘ Kss(u) 10.30 41.24-45.67
B405189 1 596790 24.45 Kel 8.20 13.20-22.69
B405889 1 " / 60_‘24..9_0.,;. 46,75 Kss(w) 6.50 36.04-45.50
B402189 13 602460 2460  Kss(w) 7.50 13.5-22.90
B405989 B 60125‘:50__,_ 8.50 Qc 6.20 2.80-6.70
B401989 602560 . 22.65 Qe 20.50 6.55-21.00
B302089 13 5907.50 15.0 Qc 13.50 3.85-13.30
5886 1 5888.89 3.50 Qvf 3.0 1.50-3.50
4886 17 6096.68 207.07 Kss(w) 70.0 191.99-207.07
B301889 1,3 - 5866.80 24.45 Qc 22.30 13.16-22.60
B304789 1 5867.50 39.14 Kel 22.90 27.90-37.57
6486 1 5834.48 9.0 Qvf 8.80 3.41-9.0
6586 1 5782.75 8.0 Qvf 7.10 2.50-8.0
1674 1 5767.50 5.41 -

3087BR 1 5811.87 16.0 Kss(u) 16.0 85.79-94.35
Phese | RF/RI Work Plan - Weman Cresk Prierity Drainage Final Drat
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TABLE 2-1
(Continued)

ALLUVIAL AND BEDROCK GROUNDWATER
WELLS IN THE VICINITY OF OPERABLE UNIT NO. §

Well Ground Total Depth ~ Formation ~Depth to Depth to
Number Status Surface (feet) Completed -~ Bedrock Bottom of
Elevation In : Screen
2987 1 5812.42 20.50 Q' . 19.80 3.50-20.30
1487BR 1 5855.0 2430 Kssw) 520 19.0-24.05
6386 1 5900.40 1550 Qe 1480~ 3.80-15.25
6286 1 5897.54 35.19 Kss(w) 22.0 25.22-35.19
4787 1 5882.72 7.50 S e 7.0 3.50-7.25
4887 1 5909.94 10"‘;30_}'}: o’ Qe 9.80 3.50-10.05
o s 1990 Qe 19.50 3.51-19.47
0287 i 5930.56 . 9.32 Q 8.75 3.22-9.08
£086 . 5921.194,-.,:‘ 140 Qe " 13.30 3.0-14.0
0887BR 1 5919.70 . “'"89-,34: T Kss(u) 8.70 84.0-89.02
5986BR 1 5919.90 :‘»2}§.qu‘: Qe 29.50 20.10-27.30
5986 2 591432, 280 . Kssw) 7.50 19.0-28.0
0387BR 17 593058 . 1080  Kss(u 20.0 102.80-107.75
Source (EG&G 1990d) . - ya
NOTES:
Key toWell LI;r”r‘xber:.v Préﬁx P- 1989 well within plant security area

Key to.Status:

Key to Geologic Strata:

:Prefix B - 1989 well in the Buffer Zone
Suffix BR - Bedrock well prior to 1989

“1- Active
2 - Inactive
3 - Borehole Sampled
4 - Observation Well

Qvf - Valley fill alluvium

Qrf - Rocky flats alluvium

Qc - Colluvium

Kcl - Bedrock Claystone
Kss(u) - Bedrock unweathered sandstone
Kss(w) - Bedrock weathered sandstone

Phase { RAM! Work Plan - Woman Cresk Prierity Drainege
Recky Fats Plant, Golden, Celorade
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Finel Dreft
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on the existing data for each. These models identify and describe contaminant sources, potential
migration and exposure pathways, and receptors.

Also discussed in the following section is the Woman Creek drainage system adjacent to the plant site.
Woman Creek is the drainage system that provides a common physical setting for all the IHSSs in OUS.

2.1 WOMAN CREEK

The Rocky Flats Plant is geographically located on a platea'u“ and is bounded on the south by the
Woman Creek drainage (Figure 2-1). Woman Creek flows from west to east thrbugh the Rocky Flats
facility and into Standley Lake Reservoir and Mower Reservoir about 1 % miles from the facility’s eastern
boundary (Figure 1-2). Woman Creek originates near Coal Creek approximately 1% miles to the west
of Highway 83. Near the west boundary of the plant facility, within the buffer zones, Woman Creek
crosses under the South Boulder diversion canal. The canal cross over Is constructed of wood and
presently contributes water to Woman Creek due‘t’oleé‘kag‘_e. Other waters which enter into Woman
Creek within the buffer zone include upstream runoff and. ,vya'ter_.:_i_breleased from the Rocky Flats Lake.
Water is released from Rocky Flats Lakes-into Woman Creek -v-bvy,'.fa local rancher as part of his water
rights agreement. This flow is diverte&:gut-e.gfWofnéh"Cree}g_gp Mower Reservoir below Pond C-2.

The natural drainage of Woman Creek has b"egn"s'or_ne';fvhat modified in the QU5 area by the construction
of Ponds C-1 (IHSS 142.10) and C-2 (IHSS '142.11) and the SID south of the plant site. Currently,
Woman Creek flows easgward”"thrgu‘gh OUS in.its natural stream channe! to Detention Pond C-1
(IHSS 142.10) (Figure 2-.1:')._, The pufpoée.,:of Defgentidn Pond C-1 is for stormwater management and for

sampling and monitoring ‘of the _viater:vupstream in Woman Creek. Water is rarely retained within this
pond as the outlet or gate is usUaIly open and the water is allowed to flow through the pond. The water
consequently flows in.its natural vchannel until just west of Pond C-2 where it is diverted around Pond
C2bya diversi'b_n canal Downgradiént and to the east of Pond C-2, approximately two thirds of the
water is diverted from Woman Creek's main channel into an unnamed ditch to Mower Reservoir. The
remaining flow continues to fiow downstream in Woman Creek and into Standley Lake Reservoir.

In 1980, the SID was constructed upslope (to the north) of Woman Creek (Figure 2-1). The SID was
built to intercept surface runoff from the plant site. A berm was constructed on the downslope side of
the SID to contain the water flowing in this ditch. Since construction of the SID in 1980, Woman Creek
has not received runoff directly from the southern part of the plant facility. Surface water fiow in the SID
is intermittent and usually occurs only following precipitation events or snow melt. When fiow is low,
water tends to pond in several areas of the ditch. The SID begins approximately 200 feet east of the
Ash Pits and runs for almost 2 miles to Detention Pond C-2 (IHSS 412.11) (Figure 2-1). Just upslope
of Pond C-2, the water flowing in the SID crosses over Woman Creek and fiows into Detention Pond

Phase | RFI/RI Work Plan - Woman Creek Priority Drainage Finel Draft
Rocky Fists Plent, Golden, Coloredo Maerch 21, 1881
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C-2. As-built drawings for Pond C-2 are presented in Appendix A of this work plan. In Pond C-2, the
water is sampled and analyzed monthly and discharged according to a National Pollutant Discharge
Elimination System (NPDES) permit (Permit Number CO-0001333). The water discharged from Pond
C-2 is pumped via pipeline to the Broomfield Diversion Ditch, which carries the water around Great
Western Reservoir into Big Dry Creek. Prior to construction of this pipeline in August 1989, surface
water from Pond C-2 was discharged to Woman Creek. '

The Woman Creek drainage is included in the Plant-wide Radioactive Ambient Air Monitoring Program
(EG&G 1991b). Monitoring stations for this program are shownon Fi"gure_»2-1.,__

2.2 ORIGINAL LANDFILL (IHSS 115)
2.2.1 Location and Description

The Original Landfill is located within the buffer zone juét south of the Rocky Flats Plant security area
and south of the west access road (Figure 2-2). 1t is Iocatéd 250 feet north of Woman Creek on a
moderately to steeply sloping south- facmg hillside. The boundary of the landfill has been determined
principally from historic aerial photographs and from the operational history of this unit. The landfill is
approximately 240,000 square feet (5.5 acres) (anure 2-2)...The southern boundary of this IHSS has
been extended farther south for the purpose of thls work plan since it is now believed that wastes may
be south of the SID. Elevatlons -of. thls IHSS range from about 5,980 feet to 6,040 feet.

2.2.2 History

The Original Landfi II was ln operatnon from 1952 to 1968 and was used to dispose of general wastes
generated at the Rocky Flats Plant it is estimated that 2 million cubic feet of miscellaneous Plant
wastes are buned inthe Iandfnll mcludmg such things as solvents, paints, paint thinners, oil, pesticides,
and clean»ers (Rockwell 1988).: - These wastes were not considered hazardous prior to 1968, when they
were placed in the landfill. The landfill also received beryllium and/or uranium wastes and may originally
have been uséd asa graphite dump it is reported that ash containing an estimated 20 kilograms (kg)
of depleted uramum (. S. DOE 1986b), produced when 60 kg of depleted uranium were inadvertently
burned, was buried within the landfill. Small quantities of various other chemicals are also believed to
be buried within the landfill (Rockwell 1888). in a previous report, several sealed drums were reported
to have been present on the north side of the landfill based on an interpretation of a 1969 aerial
photograph (Rockwell 1988). In 1978, the surface over the entire landfill appeared very hummocky. A
letter, dated August 23, 1979, from Rockwell International to DOE, stated that hot spots containing
depleted uranium were uncovered in the landfill. All hot spots were removed from the landfill in one box
of soil during July 1979 (Rockwell 1979). By 1980 the SID had been built across the southern tip of the
landfill.

Phase | RFI/RI Work Pian - Woman Creek Priority Drainage Final Draft
Rocky Flets Pient, Goiden, Colorado March 21, 1801
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An evaporation/settling pond, that was used for backflushing sand filters from the water treatment facility
(Building 124), was located approximately 25 feet southwest of the present surface water location SW-
37(Rockwell 1988) (Figure 2-2). This pond was visible in a 1955 aerial photograph, but by 1964 this
pond was no longer present and the area had been covered by fill. Several other activities at the landfill
are apparent from aerial photographs of the area (U.S. EPA 1988b). A surface disturbance area east
of the landfill was active in the 1964 aerial photograph (Figure 2-2) Little documented historical
information is available concerning this area; however, this area may have served as a storage yard for
pipes and scrap metal. in addition, soil appears to have been placed in this area as substantial mounds
of debris are noted in this area in the 1969 and 1971 aerial photographs (U S EPA 1988b)

The landfill was closed with a soil cover; however, a’:i)ottom liner was not installed. Details of the
construction of the surface cover are not available, nor is the year the cover was installed. A few years
ago, the slope on the south side of the landfill was regraded to correct sloughing and erosion-related
problems. The surface of the landfill is currently hummocky and irregular.

Two 3-foot-diameter corrugated metal pipes protrude from he_landfill (Figure 2-2). No flow was

observed from these pipes during several ‘site visits in 1990. The' west pipe appears to be connected
to an abandoned storm drain constructed wrth 15 nch vrtrmed clay pipe (Rockwell 1988). The pipe to
the east is reported to be connected to a' 36 mch emforced concrete pipe, which is connected to the
footing drains of Building 460 and possrbly several drarnage pipes on the plant site (U.S. DOE 1987).
Currently, the surface outfall of this® prpe does not appear to be connected to a drainage pipe. In July
1986, after a major ramstorm seepage began emergmg from the Original Landfill (U.S. DOE 1987). This

seepage was recognfzed Dunng a"slte-visit..in February 1988, water was heard flowing within this
eastern pipe (Rockwell 198§ in addmon a berm structure was constructed south of the SID to prevent
surface runoff from crossmo the SID dunng a major storm event. A containment embankment was
constructed near the- eastem most outfan pipe to stabilize the irregular and hummocky surface that
existed at the landfrll however detarls of this construction are not available.

2.2.3 S'ﬁﬁa,gé"'nmimge

The upslope area that dréinsyacross the Original Landfill ({(HSS 115) is small with downslope fiow coming
principally from south of the west access road (200 feet to the north of the Original Landfill). Surface
runoff across IHSS 115, therefore, is minimal, with runoff from this IHSS flowing downslope to the south
where it empties into the SID (Figure 2-2). The moderate to steep slope of the landfill typically results
in relatively rapid flow of surface water across this unit and limits the amount of ponding that occurs.
The SID is located approximately 300 feet upslope of Woman Creek and collects almost all of the
surface runoff from the landfill (Figure 2-2). Water in the SID flows eastward to Detention Pond C-2
(IHSS 142.11) approximately 1% miles to the east (IHSS 142.11, Section 2.4).

Phase 1 RFI/Rl Work Pian - Womaen Creek Priority Drasinage Final Draft
Rocky Fists Plant, Goiden, Colorado March 21, 1981
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2.2.4 Nature of Contamination and Previous Investigations

Chemicals that may have been placed in this landfill include commonly used solvents, such as
trichloroethylene, carbon tetrachloride, tetrachloroethylene, petroleum distillates, 1,1,1-trichloroethane,
dichloromethane, benzene, paint and paint thinners. Metals such as, berylllum uranium, lead, and
chromium may also be present (Rockwell 1988). Accurate records of any ‘further wastes placed in this
landfill are not available and no additional site-specific lnvestugatlons ‘have taken place except for a
gamma radiation survey that was recently conducted over the: landﬂll by EG&G The results of this
study are still in progress. ¢

To provide some background data for this area, analytlcal results from groundwater samples collected
in monitoring well 7086 during 1989 were reviewed. Thls ‘well s located downslope of the landfill and
just north of Woman Creek (Figure 2-2). The maxrmurn concentration detected for most analytes has
been tabulated and can be found in Table 2-2. These data A ere obtained from the RFEDS. Most of the
analytical data have not yet been validated; consequently, there are uncertainties in the unvalidated data.
Volatile organic compounds (VOCs) have been detected: by a Photoronlzatlon detector (PID) in the head
space of wells 7086 and 5786 immediately after removal-.of ‘the protective well cap. Organic
concentrations measured by the PID rang ' nd 20° ppm (Rockwell 1988).

2.2.5 Geology and Hydrology

The geology near the Onglna Landflll as been charactenzed from the information obtained from nearby
monitoring wells and by the §eneral knowledge ofthe geologic setting of the Rocky Flats site. Six
groundwater monrtonng wells (0481 5786, B416689, P416589, and P416489) have been installed
near the Original Landfill (Frgure "2-_ . “there are no wells within IHSS 115, so specific data on
the geology and hydrogeology beneath the landfill are lacking.

A north-to-sout 0s ction thr ugﬁgthe Original Landfili area is shown in Figure 2-3. The three
geologic unrts that are present beneath the Original Landfill are colluvium, Rocky Flats Altuvium, and the
Arapahoe Formatlon The nature and thickness of these formations beneath the landfill area are
unknown as the nearby monrtormg wells are located on the plateau above the Original Landfill or along
the Woman Creek- dramage “The erosion and depositional processes in these two areas are different
from the sloping area where the Original Landfill is located. Therefore, the thickness and depth of these
formations beneath the landfill can only be estimated. in the following subsections each of the three
formations present (coliuvium, Rocky Flats Alluvium, and Arapahoe Formation) and the hydrogeology
near the landfill are discussed.

Phase ! RFI/RI Work Plan - Woman Creek Priority Drsinage Final Draft
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TABLE 2-2

MAXIMUM CONCENTRATIONS IN GROUNDWATER SAMPLES
COLLECTED FROM WELL 7086 IN 1989

Analyte }
Radionuclides Concentration® (pCi/l)
Americium-241 0.003 = 0.004
Gross Alpha 2.8
Gross Alpha (Filtered) 0.7

Gross Beta

Gross Beta (Filtered)
Tritium

Strontium-20
Uranium-235
Uranium-238

+

.
b
+

Concentration¥(mg/l)
0.475'

0.9831
0.2922

Metals
l fron
Magnesium
Manganese
' Strontium
i Sulfate
Selenium
» Zinc
I Mercury
Barium
Sodium
' Calciu

Concentration’ ]
3.0

Concentration® (mag/l)
16.7

3.520'
54.3'
186.0

Concentration® (ma/l)
285.0 .

Note: ‘Concentration validated
*Concentration is acceptable with qualifications
*Potential applicable or relevant and appropriate requirements for
OUs are presented in Section 3.0.

Source: (EG&G 1930d)
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Colluvium

Colluvial deposits are thought to exist beneath the Original Landfill based on their presence on similar
sloping areas of the Rocky Flats facility. The colluvium is typically deposited by slope wash and
downslope creep of the Rocky Flats Alluvium and/or the Arapahoe Formation. These deposits tend to
be poorly sorted mixtures of soil and debris from bedrock clay and sand mb<ed with gravel and cobbles
of the alluvium. The thickness of colluvium beneath the landfill is un[(nown but the colluvium and the
Rocky Flats Alluvium are likely to be less than 25 feet thick. A combined thickness isopach map of the
colluvium and Rocky Flats Alluvium is shown in Figure 2-4. "

Rocky Flats Alluvium

The Rocky Flats Alluvium consists of multicolored poorly sorted gravelly sandy clays to gravelly clayey
sands with subangular grains and scattered cobbles fThtsv |s the oldest and topographically highest
alluvial deposit at the Rocky Flats Plant. The Rocky lats Gvium unconformably overlies all the older
bedrock formations. The Alluvium generally slopes ts'\"the east (Hurr 1976).

The thickness of the Rocky Flats Alluwum
likely to be approximately 20 to 25 feet'tf
monitoring wells P416489 and P416589 no th

w 'the- Ongmal Landfill is unknown; however, this unit is
‘based on_the thickness of the Rocky Flats Alluvium in
the Aandfill.”

Arapahoe Formation

The Arapahoe Formation ( Is~adjacent to the Original Landfill is a fairly uniform
yellowish-orange to hght ohve~gra Yy :laystonel“iﬁét is weathered near its top. The depth to this formation
in the vicinity of the Ongmal Landﬁu vanes but generally becomes shallower to the south toward Woman
Creek drainage. s;'the Arapahoe Formation has been encountered from 6 to 30 feet below
the grounq,.sbrfa“ce. '

Hydro é of the Ori inai Léndfm

The uppermost aqurfer beneath the landfill is likely to be colluvium and possibly Rocky Flats Alluvium.
The groundwater level is probably between 10 to 20 feet below the ground surface in this area and
under unconfined conditions. Fluctuations in the groundwater level occur on a seasonal basis (Rockwell
1988).
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The hydraulic gradient in the colluvium and Rocky Flats Aliuvium aquifer beneath the Landfill is to the
southeast (Figure 2-5). This groundwater gradient is principally controlled by the erosional surface of
the underlying Arapahoe Formation. Generally, in steeply sloping areas of the site, such as the area of
the Landfill, the groundwater in the Rocky Flat Alluvium and colluvium flows downslope along the fairy
impermeable surface of the underlying Arapahoe Formation until it reaches Woman Creek. At Woman
Creek the hydraulic gradient changes to the east and parallels the Worrtan Creek drainage.

The lithology of the Arapahoe Formation beneath the landfill, rf sumilar 1o the lithology encountered in
upgradient and downgradient wells near the landfill, is a claystone and Is faily impermeable.
Groundwater in the overlying alluvium is thus not expected to. migrate srgnrfrcantly downward into the
Arapahoe Formation. However, within the uppermost section of the Arapahoe Formatron as observed
at several locations beneath the Plant Site, subcropping sandstones have been encountered. Further
characterization of the lithologic nature of the bedrock beneath this IHSS, is therefore, needed.

23 ASH PITS 1-4 (IHSSs 133.1, 133.2, 133. 133, 4); INCINERATOR (IHSS 133.5),
AND CONCRETE WASH PAD (JHSS 133. 6) S

There are six IHSSs discussed togethe;ln
the Concrete Wash Pad). These six IHSS
each other and interrelated histories.

ollowing subsections (four Ash Pits, the Incinerator and
ave-been grouped together because of their proximity to

2.3.1 Location and Description ™

The Incinerator, Ash Pits, and Concrete Wash Pad are located south-southwest of the main security area
of the Rocky Flats Plant south of the west" access road and north of Woman Creek (Figure 2-6). The
locations of these IHSSs’ are deﬂned from historic aerial photographs. The Incinerator, which had a 10-
to 20-foot stack, was’ |ocated a!ong the plant’s original west boundary, off the west access road. The
Ash Pits are: located tothe east and. Concrete Wash Pad to the southwest of the Incinerator. Ash Pits
1,23, and 4 (IHSSs 133.1, 133 2, 133.3, and 133.4) are approximately 8 feet wide by 150 feet long and
3 feet deep However these Ash Pits may be larger as the exact boundaries and dimensions of each
unit are somewhat undefined (U S. DOE 1987). The four Ash Pits are located on a relatively flat surface
and are currently.. oovered by tall grasses (Figure 2-6).

The Incinerator area (IH§S 133.5) occupies approximately 4,000 square feet and the Concrete Wash Pad
(IHSS 133.6) covers an area of about 33,000 square feet. These two IHSSs are located west of the four
Ash Pits. The Concrete Wash Pad has an extremely irregular hummocky surface that siopes gently to
the south toward Woman Creek.

Phase | RFI/RI Work Plan - Women Creek Priority Drsinage Finatl Draft
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The distance from these IHSSs to Woman Creek varies from about 25 feet to 630 feet with the Concrete
Wash Pad being the closest to Woman Creek (Figure 2-6). A steep slope is present just north of the
Ash Pits and the incinerator area. A dirt road crosses Ash Pit 3 (IHSS 133.3).

2.3.2 History

The Incinerator (IHSS 133.5) was used to burn general plant waéte?s_'* between the 1950s and 1968.
Depleted uranium is also believed to have been burned in the inéineratbr (Rockwell 1988). A review of
aerial photographs revealed that the Incinerator was removed. by 1971 and the entlre area was beginning
to revegetate (U.S. EPA 1988b). Ashes from the Incinerator were placed into'the Ash Pits (IHSSs 133.1
through 133.4) or were pushed over the side of the hill into the Woman Creek dralnage and/or onto the
Concrete Wash Pad (IHSS 133.6) (Rockwell 1988). Followung the shutdown of the Incinerator after 1968,
the Ash Pits were covered with fill (Rockwell 1988 however lnformatlon about the material used in the
construction of the cover is unavailable.

The history of the Concrete Wash Pad has not been as w »documented as the Ash Pits or Incinerator
area. It appears that this area was usedto dispose of waste concrete from the concrete trucks involved
in the construction activities of the plant facmty. It is also.likely that the concrete trucks were washed
down in this area after delrvermg concrete:

2.3.3

Surface Drainage

surface water- w:th the matenals that may be present. The surface runoff from these IHSSs fiows into
Woman Creek to the south . The SiD originates approximately 200 feet east of these IHSSs and
therefore does not divert any of the runoff coming from these units. The runoff from these IHSSs, after
draininginto Woman Creek, ﬂows into Pond C-1 (IHSS 142.10). The water is sampled and analyzed
from this pond on a monthly basis; however, the water is usually not detained within the pond but
allowed to flow downstream into Woman Creek.

2.3.4 Nature of Contamination and Previous Investigations

The history of the Ash Pits, Incinerator area, and Concrete Wash Pad is not entirely known because few
records were kept of their operations. It is, known, however, that general combustible wastes from the
Rocky Flats plants facility were burned in the Incinerator along with an estin-ated 100 grams of depleted
uranium (Owen 1973). The ashes from the Incinerator were disposed in the Ash Pits. At the Concrete
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Wash Pad Area (IHSS 133.6), potentially contaminated materials consist of concrete debris and
occasional ashes from the Incinerator that were reported to have been pushed over the side of the hill
onto the Concrete Wash Pad area (Rockweli 1988).

A rayscope survey was conducted over Ash Pit 3 (IHSS 133.3) prior to 1973 and the results of this
survey detected metals (type unknown) (U.S. DOE 1987). No documentatlon exists as to whether the
other ash pits (IHSSs 133.1, 133.2, and 133.4) had a rayscope su_rvey_done over their surfaces.

Groundwater samples collected from monitoring well 5686 dunng 1989 provrde some groundwater
quality data for this area. This well is located between the.Ash Pits and. Woman Creek (500 feet
downgradient of IHSS 133.3) (Figure 2-6). The maxnmum concentratron for the. analytes tested have
been tabulated in Table 2-3. §F

2.3.5 Geology and Hydrology

The geology near and beneath the Ash Pits and Incmerator area (IHSSs 133.1 through 133.5) is likely
to be similar to the geology that underiies.the Original Landﬁil |ocated 500 feet to the east and on the
same sloping hillside (see Subsectlon 22, 5).“'\':” he-.geologic Units present in this area include the
colluvium, Rocky Flats Alluvium, and the‘- rapahoe Fo * For a detailed lithologic description of
each of these rock units, see subsection 2. 2 5. T e thickness of these geologic units near this area is
unknown since the three closest monitoring wells (1474 5686, and B402689) have been drilled within
the Woman Creek dralnage""rtselv and thus encountered somewhat different geologic conditions,
However, the colluvium and Rocky Flats Alluvium'have been estimated to be less than 20 feet in this
area based on an lsopach map th c\olluvrumr_gand Rocky Flats Alluvium in the vicinity of the Original
Landfill (Figure 2-4). °

The geology below ( sh.Pad may be slightly different than the Ash Pits and Incinerator
area since thls unit closer to the Woman Creek drainage. The geology within the Woman Creek
dramage cons:sts of approxnmately 2 to 8 feet of valley fill alluvium overlying the Arapahoe Formation.
Valley fill alluvrum a few feet thrck was encountered in well B402689, located approximately 1,000 feet
upgradrent (west) of the Concrete Wash Pad within the Woman Creek drainage area. The valley fill
alluvium in this well i rs descnbed as an unconsolidated dark brown gravel. The Arapahoe Formation is
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TABLE 2-3

MAXIMUM CONCENTRATION DETECTED IN GROUNDWATER SAMPLES

COLLECTED IN WELL 5686 IN 1989

Analvte

Radionuclides
Cesium
Gross Alpha
Gross Beta
Tritium
Plutonium - 239
Strontium - 80
Uranium - 235
Uranium - 238

Metals
Antimony
Arsenic
fron
Magnesium
Manganese
Strontium
Aluminum
Copper
Barium
Calcium
Sodium

Organics ,
Tetrachloroethylene

Anions and Cangn
Carbonate Hydroge

ncentr. tlon Cil

017 = 048
10 = 10

2 ¥ 28

0.007
0.44
0.27
0.27

Concentration® (ug/l)
5.0'

Concentration® (mg/l)
09.7

~ Chloride ™ 51.4'
4 Nitrate/Nitrite 0.07'
. Potassium 1.35
B Sulfate 20.4'
lndtcator v Concentration® (ma/!)
Total Dlssolved Solids 200°

Note: ' Concentration validated
2 Concentration is acceptable with qualifications

* Potential applicable or relevant and appropriate requurements for OUS are presented in

Section 3.0
Source: (EG&G 1990d)
MlRHNWﬁM-WMWMD’M

Recky Fats Plant, Goiden, Ceierade
22606ER1.2 03-18-91MPT/2

Final Draft
Morch 21, 1991
Page 2-20



a grayish-orange slightly silty claystone, that is calcareous. Beneath the northern part of the Concrete
Wash Pad, colluvium/Rocky Flats Alluvium may exist because this area Is close to the sloping hillside
where these units are present.

There are no wells immediately adjacent to or on IHSSs 133.1 through 133.6, so specific hydrogeologic
data beneath this area is lacking. Based on the lithology of wells in the viéinity, however, it is estimated
that the uppermost aquifer underlying these IHSSs is the colluvium'/Ro_cky Flats Alluvium and valley fill
alluvium. Groundwater occurs 4 to 8 feet below ground surface (RocfiWell 1988). Groundwater flow
direction near these IHSSs Is probably toward the Woman Creek dramage Adjacent to Woman Creek,
the flow direction changes to the east, similar to the Woman Creek flow directlon (Figure 2-5). The
Arapahoe Formation which underlies these surficial un!ts has not been characterized in this area.
Therefore, the lithology of the Arapahoe Formation_%wou!d need to be determined to evaluate possible
hydraulic communication, if any, between the bedrock and -uppermost aquifer.

2.4 PONDS C-1 AND C-2 (IHSSs 142.10 AND 142.11)

2.4.1 Location and Description

Ponds C-1 (IHSS 142.10) and C-2 (IHSS ;"42.‘1”1:) are located afong Woman Creek, southeast of the main
security area of the Rocky Flats Plant and:_w&hi‘_n":’ﬁthe Buffer Zone (Figure 2-7). These ponds are
approximately 2,000 feet apart “with Pond C-1- to ?'the west of Pond C-2. The estimated capacities for
plans for Pond C-2 are- m Appendlx A (EG&G 991c) No as- buxlt drawmgs exist for Pond C1. A
description of how these ponds mteract with the Woman Creek surface water flow is contained in
Section 2.1. f ‘

242 History .

The C-series Detention Ponds are used primarily to capture and control surface water runoff from the
plant’s facalmes and from Woman Creek. Filter backwash water from the water treatment facility was
discharged to Pond: C-1 (IHSS 142.10) between plant start-up in 1952 and December 21, 1973 (U.S.
DOE 1980). In addmon ‘the cooling tower biowdown water was discharged to Pond C-1 until the latter
part of 1974. In the ea’dy‘ 1970s, the plant operations were changed and Pond C-1 was used principally
to manage the surface water runoff in the Woman Creek drainage.

Pond C-2 (IHSS 142.11) was constructed in 1980 to detain runoff water from the SID (see Section 2.1).
The water in Pond C-2 is monitored monthly and discharged periodically. The discharged water is
treated by an activated carbon treatment facility and pumped via pipeline toward Great Western
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Reservoir, where the water is diverted around this Reservoir by the Broomfield Diversion Ditch. The
Broomfield Diversion Ditch empties into Big Dry Creek. The discharge from Pond C-2is regulated by
an NPDES permit (Permit Number CO-0001333). The last time Pond C-2 was discharged was in June
1990. Currently, the pond (as of January 1, 1991) is about 25 percent full, containing approximately 5.7
million gallons.

2.4.3 Surface Drainage
The surface drainage system into Detention Ponds C-1 and C-2 has already been discussed in Section
. Detention Pond C-1 receives surface water from Woman LCreek with: lmle runoff received from the

plant site. Pond C-2 receives the runoff from the southern plant facilities via th,e__nSlD.

2.4.4 Nature of Contamination and Previous _ld\(eéligations

Several studies have been conducted pertammg to the analyses of water and sediment samples from
Detention Ponds C-1, C-2, and along Woman Creek dralnage Included in these studies was a 1970
study conducted by the EPA (U.S. EPA 1970), a 1980 study by. D. Paine on plutonium in freshwater
systems at Rocky Flats (Paine 1980),: and a'1986. Study conducted as a requirement for a RCRA Pant
B - Operating Application (U.S. DOE 1986c) “iny addmw analytlcal results from surface water samples
collected in Ponds C-1 and C-2 and at three locatlens along Woman Creek during 1989 have been

summarized as part of this work plan

The study conducted in Feb ary 1970 mvolved the analyses of radionuclides in a water sample and
bottom sediment sample collected in"Woman. Creek near Indiana Street (U.S. EPA 1970). Bottom
sediment samples were collected by scraping. the bottom area below the water line with a hand trowel.

Grab samples of water’ were ollected in 1-gallon plastic containers with 2 to 5 gallons collected per
sample. Radionuclides detected in the water samples included gross alpha (0.9 pCi/l), Sr-89 (0.5 pCi/l),

Sr-90 (0.4 pCr/l) total alpha radlatron (<0 1 pCi/l), and uranium (2.2 pg/l}. No analyses were done for
tritium. Radlonuclldes detected in the bottom sediment included gross alpha (9.0 pCi/gram dry weight),

total alpha radlatmn 4.8 pCl/gram dry weight), plutonium-239 (0.23 pCi/grams dry weight), and uranium
(1.5 pg/l) (U S EPA 1970)

The 1980 study byD. Paihe was conducted in order to determine the behavior of plutonium in the
freshwater systems atA'Rocky Flats (Paine 1980). In this study, sediment cores were taken at 5-cm
intervals on a monthly basis from Pond C-1 during the study period (spring of 1971 through the summer
of 1973). These core samples were taken to determine the vertical distribution of plutonium in the pond
sediments. Surface water samples and water samples were collected at 0.5-meter increments from the
pond surface to the sediment/water interface.
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The average or mean plutonium concentrations (Pu-239 and Pu-240) in unfiltered water and surface
sediments taken from Pond C-1 during this study period is illustrated in Figure 2-8. The sediment
samples collected at depth showed no significant vertical variation in plutonium concentrations with
depth, probably because of the shallow nature of Pond C-1. In addition, the plutonium concentrations
detected in the pond sediments of Pond C-1 are relatively low in comparison to Ponds B-1, B-2, B-3,
B-4 and A-1. This may be due to the relatively low percentage of plutonium in the filterable fraction of
the water samples (Table 2-4). In this 1980 study, Paine concluded that sediments (especially clays)
appear to be the major reservoir for ultimate plutonium deposition and that relatwely insignificant
transport of plutonium through bioctic systems to man exist. -

The 1886 study "Trends in the Rocky Flats Surface Water Monitoring" summarized analytical data
collected between 1980 and 1985 (U.S. DOE 1986a)..'Maximum plutonium concentrations measured
in the surface water of Pond C-2 during this period were 0.05 pCi/l. Maximum concentrations for
uranium and americium at the NPDES designated rdvischarge point below Pond C-2 were 2.8 pCi/l and
0.02 pCi/l, respectively. For Pond C-2, the maximum tr_itiUm cbncentrations detected were 1200 pCi/l.
Nitrate concentrations remained nearly constant in"Pond C-2 throughout the five-year period and the
pH in Pond C-2 ranged between 8.0 and 8.5 (Rockwell 1988) Sediment samples were not collected
in Ponds C-1 or C-2 for this study. i /

In addition to the historical studies, surféce water:'sam'ples are currently collected monthly to monitor
the water quality of the detention ponds. A surface water monitoring program was established several
years ago at Rocky Flats facility and is presently being supervised by EG&G personnel. Numerous
established surface samplingilob"a‘tiohs along the drainage area of Woman Creek and within Ponds C-1
and C-2 are sampled on a monthly basis vprqyiding'there is water present and the water is not frozen.
Analytical results frorfi su:r_face _Wét__er~samples collected during 1989 from Ponds C-1 and C-2 were
reviewed for this work plan toprovide more recent data on the ponds (Figure 2-7). These surface water
samples collected SW-C1 and SW -C2, from Ponds C-1 and C-2, respectively, are collected at the
deepest part. of the pond and analyzed for radionuclides, metals, and organics. The maximum
concentrations detected during 1989 for most analytes in each of the ponds have been tabulated in
Table 2-5. In addition, analytical data from three surface water locations along Woman Creek were also
summarized for this work plan and the maximum concentrations detected for radionuclides and metals
during 1989 have been tabulated in Table 2-6. These data have not yet been validated; therefore, there
are uncertainties in the unvahdated data. Several sediment sampling locations have also recently been
established along the Woman Creek drainage; however, limited chemical analytical data are available
at this time from samples that have been collected. )

Discharges from Pond C-2 are regularly monitored to comply with an NPDES permit. These discharges
are also monitored for plutonium, americium, uranium, and tritium (U.S. DOE 1986c). Water quality and
flow measurements are monitored during periods of discharge from Pond C-2.
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TABLE 2-4

PERCENT OF PLUTONIUM ISOTOPES ASSOCIATED WiTH
FILTERABLE FRACTION OF WATER SAMPLES
FROM ROCKY FLATS PONDS

Pond ‘ Filterable Fraction*
B-1 %026

B-2 86':1‘2
B-3 D 80 = 8

B-4 A 70 £ 12
C-1 e 30 + 30
A1 T W 35 + 20

¢ Mean = standard error

Source: Paine 1980
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TABLE 2-5

MAXIMUM CONCENTRATIONS DETECTED IN SURFACE WATER SAMPLES
COLLECTED FROM PONDS C-1 AND C-2 iN 1988

Pond C-1 Ja Pond C-2
Analyte (SW-C1) _(SW-C2)
Radionuclide i/ Concentration® (pCi/l) - ncentration’ (pCi/t
Americium-241 001 =+ 0.01- . 001t == 0.01
Cesium-137 0.3 £ 05 ey 0.3 £ 05
Gross Alpha 130 . = 80 . 30 =+ 30
Gross Beta 90 '+ 30 120 = 3.0
Plutonium-239 0027 = 0.01 006 =+ 0.02
Strontium-80 ~0.9 + 05 3.5 + 07
Tritium 530 0 + 210.0 500.0 + 210.0
Uranium-233/234 20 7+ 04 0.8 + 0.2
Uranium-235 =017 2 041 0.0 + 0.1
Uranium-238 16. =x._ 03 0.7 £ 0.2
Radium 226 05 “—x 03 N.D.
Uranium, Total* A 3 2 N.D.
Metals n. % Conc nt ation® (mg/! Concentration® (mg/l)
iron oo 22 0.311
Magnesium s 12.40 11.70
Manganese ... 0.599 2.52
Zinc 0228 0.358°
Aluminum . % v 1.42 N.D.
Mercuy . ooo18 0.0003"
Strontium ... ND. 0.279
Calcium ./
Sodlum ) »
Organlc Concentration® (ug/l) Concentration® (ug/!)
Bls(2 Ethylhexyl) Phthalate 1.0 N.D.
Phenol G 3.0 15.0
Di-n-Butyl Phthalate N.D. 17.0
Anions and Cations - Concentration® (mg/l} Concentration® (ma/l)
Sulfide.” 1.0 1.0
" Potassium N.D. 8.49
Carbonate, Hydrogen N.D. 190.0
Chloride N.D. 37.0
Sulfate N.D. 52.0
Nitrate/Nitrite . N.D. 0.07
Rocny P P, Gt T Py Orseags aren 31, 1081
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TABLE 2-5
(Concluded)

MAXIMUM CONCENTRATIONS DETECTED IN SURFACE WATER SAMPLES
COLLECTED FROM PONDS C-1 AND C-2 IN 1989

Pond C-1 7 = Pond C-2

Analyte (SW-C1) -~ - (SW-C2)
Indicator @nggntgatign (mg[!) “.._ Concentration’ (mg/l)
Total Dissolved Solids ND. . 260.0

N.D. Nodata

Note: ! Concentration validated .
2 Concentration is acceptable with qualiﬂcanons
* Potential applicable or reievant and appropnate requ:rements for QU5 are presented
in Section 3.0 4 .
* No units

Source: (EG&G 1990d)
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TABLE 2-6

MAXIMUM CONCENTRATIONS DETECTED IN SURFACE WATER SAMPLES
SW-32, SW-36, AND SW-39 COLLECTED ALONG WOMAN CREEK IN 1989

Analyte SW-32 _SW-36 SW-39
Radionuclides Concentration® (pCi/l) Concentration® (pCi/l) Concentration® (pCi/l)
Americium-241 (Filtered) N.D. 001 £ 0.1 N.D.
Americium-241 (Unfiltered) 0321 = 0.077 0.147. '+ 0.41 002 x 002
Cesium-137 (Filtered) N.D. 06, . 06 N.D.

Cesium-137 (Unfiltered) 0.4 + 08 02 ..+ 05 01 = 06
Gross Alpha (Filtered) 0.0 + 3.0 17.0.° x-.10.0- 30 =+ 30
Gross Alpha (Unfiltered) 3.0 + 4.0 180 =+ 100 10 = 20
Gross Beta (Filtered) 3.0 + 3.0 .. 459 %= 35 30 == 20
Gross Beta (Unfiltered) 5.0 + 50 S 280 x BO 40 x 20
Strontium-80 (Filtered) 1.09 =+ 049 03 = 05 N.D.

Strontium-80 (Unfiltered) 0.2 + 05 038 =+ 032 05 <+ 03
Tritium 160.0 + 150.0 3500 + 160.0 8900 = 170.0
Uranium, Total* 1.8 " 35.58 0.5
Uranium-233/234 1.0 + 03 <796 = 1.59 03 = 02
Uranium-235 (Filtered) N.D. . 04 % 02 N.D.
Uranium-235 (Unfiltered) 026 =+ 037 062 049 00 = 041
Uranium-238 (Filtered) N.D. R 1707 = 1.0 N.D.

Uranium-238 (Unfiltered) 0.84 % 064 e 270 & 2.9 03 = 02
Piutonium-239 (Unfiltered) 0.013 = %0.007 004 z 002 00 =+ 001
Radium-226 (Filtered) N.D. WS 05 = 03 N.D.

Radium-226 (Unfiitered) N.D. 0.3 + 0.2 N.D.

Metals Concentration* (mg/) . *.  Concentration* (mg/l) Congcentration* (mg/l)
Aluminum TS 24807 99.60" N.D.
Calcium 72404 173.0 28.0'

fron © 22.20' 108.0 0.383'
Magnesium ~_  11.20' 57.70 7.22
Manganese .. 0.622 2.14 0.0585?
Mercury 10.0003* 0.00112 0.003
Molybdenum © 0.0231 N.D. 0.0229'
Sodium © 23.10' 32.50' 22.90°

Zinc . 0.201 0.413 0.0222
Barium 0.387 1.47 N.D.
Chromium 0.0222' 0.118 N.D.

Copper 0.0252' 0.122 N.D.

Lead 0.0248' 0.0840 N.D.
Strontium 0.198 1.07 N.D.

Tin N.D. 0.198° N.D.
Lithium N.D. 0.0780 N.D.
Arsenic N.D. 0.0094 N.D.
Beryllium N.D. 0.0078 N.D.

Cobalt ~N.D. 0.0618 N.D.

Nickel N.D.. 0.105 N.D.

Rocky P racy, G, Emorats g O
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TABLE 2-8
(Concluded)

MAXIMUM CONCENTRATIONS DETECTED IN SURFACE WATER SAMPLES
SW-32, SW-36, AND SW-39 COLLECTED ALONG WOMAN CREEK IN 1989

Analyte SW-32 SW-36 SW-39
Anions and Cations Concentration® {mg/l) Concentration® (mg/1) Congentration® (mg/)
Potassium N.D. 1510 N.D.

Sulfate 31.0' ‘ 130.0! N.D.
Carbonate, Hydrogen 190.0' 200.0' . N.D.
Chloride 22.0' S B0~ e N.D.
Nitrate/Nitrite 0.10° CSNDL e e N.D.

Notes: ! Concentration validated

? Concentration is acceptable with qualiﬁcationsf" ..
* Potential applicable or relevant and appropriate requirements for OUS are presented in Section 3.0
No units

Surface Water Locations can be found in Sectiot:ib'?;Qqp';\'-cﬁigure 7-2

Source: (EG&G 1990d)
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2.4.5 Geology and Hydrology

The surficial units near Ponds C-1 and C-2 are primarily valley fill alluvium and colluvium. This is based
on the lithology encountered in two alluvial monitoring wells (6486 and 6586) located slightly upstream
of these ponds. In both these wells, the valley fill alluvium is approximately 7 to 9 feet thick and is a silty
clayey gravel to clayey sand. The gravel is multicolored and is subangular to subrounded. Beneath
these surficial deposits is the Arapahoe Formation. This unit is a slightly calcareous yellowish-orange
to light olive-gray claystone, with some oxide staining. The shallow nature of the bedrock below ground
surface is typical of those areas immediately adjacent to Woman Creek.

The valley fill alluvium may not be present beneath the Detention Ponds since the top 5 to 10 feet of the
surficial materials were removed during construction of the ponds (Appendix A). The base of these
ponds may be constructed in the Arapahoe Formation. The sediment that has been deposited in the
ponds since their construction is unconsolidated 'anfd very fine grained.

Groundwater was encountered approximately 5 feei and 7 feet below the ground surface in wells 6586
and 6486, respectively, near Ponds C-1 and C-2 (Figure 2-7).“‘ Thus, only several feet of the valley fill
alluvium is saturated in this area. It is likely that.a thicker séctidn of the aliuvium is saturated in the
spring, during the high-water stage. Groundwater. within the alluvium is thought to fiow principally to
the east similar to Woman Creek's stream fiow.. The lithblbgic" characteristics of the bedrock in this area,
if similar to the nearby monitoring wells, is primarily a claystone. Little groundwater flow is, therefore,
expected to occur through this unit. However, within the uppermost section of the Arapahoe Formation,
as observed at various locations beneath the» _Plant site, subcropping sandstones have been
encountered. Thus, further characterization of the Arapahoe Formation beneath these ponds is needed.

25 SURFACE DISTURBANCE (IHSS 209) AND THE SURFACE DISTURBANCES SOUTH OF
THE ASH PIT. AREA

2.5.1 Location and Description

Two separate surface disturbances will be described in this section: IHSS 209 and the surface
disturbances south of the Ash Pits. {HSS 209 is located to the southeast of the Rocky Flats Plant
security area, south of Woman Creek and approximately 1,000 feet southeast of Pond C-1 (IHSS 142.10)
(Figure 2-7). This area was included as an {HSS because unknown activities took place in this area of
shallow excavations and surface disturbances. This IHSS covers approximately 225,000 square feet
(5.2 acres) and is located on a long narrow plateau bounded to the north, east and south by a uniform
slope leading into the Woman Creek drainage. A dirt road transects this IHSS and loops near the
eastern boundary. Three excavations are located within the boundary of this IHSS (Figure 2-7). Two
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depressions which periodically retain water are present near the northern and southwestern boundary
of this unit (Figure 2-7).

A second surface disturbance area has been added to the QU5 investigation. This area is located
1,200 feet south of IHSS 133 and south of Woman Creek. This area consists of five former excavation
areas (Figure 2-6). These surface disturbances were identified in aerial photographs taken between 1955
and 1988 (U.S. EPA 1988c). There is still surface evidence of some of these disturbances. Two former
excavations trend along northeast-southwest axes (Figure 2-6). Each excavation is approximately
30 feet wide by 400 feet long. A horseshoe-shaped area, or the east area, is located northeast of the
paraliel excavations and a third excavation (3 feet wide by ap‘pro‘ximatel'y»z feet deep) is located to the
southwest. This excavation trends in a north-south direction across the plateau. A west area is
approximately 600 feet by 150 feet and is located upsiope (southwest) from the other disturbances.

2.5.2 History

It is not known what activity or activities may ‘have taken place at IHSS 209 or at the surface
disturbances south of the Ash Pits. However the time penod in whsch these areas were disturbed can
be estimated from aerial photographs o

IHSS 209 first appears as a disturbed area ina 1955 aerial photograph (U.S. EPA 1988b). The ground
was disturbed both west and east of the dirt»road'fhowever no obvious features or equipment can be
seen in the photo (Figure 2-7). "By 1961, three excavanons existed within this IHSS. The depression
located near the southwestern boundary of this lHSS appears as a pond in the 1980, 1983, and 1988
aerial photographs. The 1980 aenal photograph ‘also reveals that the western half of the IHSS was
beginning to revegetate By 1988 _theonly.recognizable features on or near this surface disturbance
was the presence of the easternfmost excavation and the pond located near the northern boundary of
this IHSS (Figure 27).. .

The east exoaVation area was the first area to be noted as active in the surface disturbances south of
the Ash-Pits. This was observed in a 1955 aerial photograph. The two parallel excavations became
active prior to 1978, as they aré visible in the 1978 photo. After 1983, the excavation areas started to
revegetate. The west area, located approximately 400 feet southwest of the parallel excavations,
became active prior tob 1969 (U.S. EPA 1988b). This area is now backfilled with large rocks. The time
these rocks were placed is unknown.
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2.5.3 Nature of Contamination and Previous Investigations

No previous investigations have been performed near IHSS 209 or the surface disturbances south of
the Ash Pit area. In addition, there are no nearby groundwater monitoring welis that can provide data
on these areas.

2.5.4 Surface Drainage

IHSS 209 is located on a plateau. Surface runoff from this unrt ﬂows to the northwest, north, east, and
south into Woman Creek drainage (Figure 2-7). Woman- Creek is about 750 feet to the north of
IHSS 209 and is about 140 feet lower in elevation. Smce thrs IHSS is located atop a plateau, it receives
little runoff from any upslope areas. TS

The surface disturbances south of the Ash Pit _areagaf’re aiso”‘:iocated on a narrow plateau (Figure 2-6).
Surface runoff flows to the north, northeast, or‘"west',n tow:'ard" Woman Creek. Woman Creek is located
approximately 400 feet to the north of these surface“di_s\tdrbances and is between 20 to 80 feet lower
in elevation. This area, like IHSS 209, receives little surta'r;‘e_ rdnofg from any upslope areas.

2,5.5 Geology and Hydrology

The geology beneath and near {HSS 209 and the surface disturbances south of the Ash Pit area has
been characterized based on the geographicai Iocatron of the units, lithologic information obtained from
a monitoring well drilled on a srmrlar plateau area and from the surficial geological map of the OUS area
(Figure 1-5). As was encountered in the® momtonng well (P416489), located 2,500 feet to the north-
northeast of IHSS 209 the Rocky Flats ‘Alluvium and the Arapahoe Formation are the geologic units that
underiie these areas. The Rocky Flats Alluvium in the monitoring well is approximately 20-30 feet thick
and consists of poorty sorted muiticolored sandy gravelly clay to gravelly clayey sand. The Arapahoe
Formation is' a moderately to weli sorted sandy silty claystone to claystone, with some oxide staining.
It is likely that these formations underlie the surface disturbances since these plateau areas are
characteristic of the deposition of Rocky Flats Alluvium on the surface of the Arapahoe Formation.

The characteristics of the h{rdrologic system(s) are unknown beneath these surface disturbances
because of the lack of nearby wells. Groundwater probably occurs at the base of the Rocky Flats
Alluvium just above the less-permeable Arapahoe Formation; however, further characterization of the
nature of the Rocky Flats Alluvium and Arapahoe Formation is needed.
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2.6 CONCEPTUAL MODELS

Phase | conceptual models for each IHSS and/or similar IHSSs were developed and are presented in
the following subsections. The Phase | models are based on a review of the historical data and previous
investigations conducted near each IHSS. In the following sections, the conceptual models will describe
contaminant sources, the potential migration and exposure pathways, and potential receptors for each
IHSS.

2.6.1 Original Landfill (IHSS 115)

The Original Landfill is located south of the west access road ona slope Ieadmg down to Woman Creek.
This unit received approximately 2 million cubic feet of mrscellaneous plant wastes during its operation.
Plant wastes included such things as solvents, palnts “paint thinners, oil, pesticides, and cleaners.
Metals such as beryllium, uranium, lead, and chromlum are’ also suspected to have been buried in the
landfill. The potential source of contamination at, thrs IHSS is the material buried in the landfill.

Air Pathway. The landfill was previously closed with a sorl cover.-However, erosion and sloughing have
resulted in an irregular ground sun‘ace\’ and-the quahty and" mtegrlty of the cover is questionable;
therefore exposure by the air pathway should be consrdered . The potential receptors of emissions or

nature of this cover (as descnbed above) the surface water pathway should be considered. Surface
water flows north to sotith across this unit with the steep topography over the Original Landfill resulting
in fairly rapid flow rates., Surface water runoff from most of this IHSS flows south into the SID, where
itis dlverted mto Pond C-2 (IHSS 142. 11) In Pond C-2 the water is monitored and treated before being
dxscharged After being d;scharged ‘the water is pumped through a pipeline to a diversion ditch
(Broomﬂeld Dlversmn Ditch), around Great Western Reservoir, and empties into Big Dry Creek. Runoff
from the small pomon of the landf Il that is south of the SID flows south into Woman Creek, where it
subsequently ﬂows east mto Detention Pond C-1 and then into Woman Creek. The potential human
receptors are off-site surface water users downgradient, east of Indiana Street along the Woman Creek
and Walnut Creek drainages. Agquatic biota, birds, and mammals are potential on-site receptors.
Monitoring of surface water prior to its discharge from Pond C-2 reduces the likelihood of human
exposure to surface water contaminants from the Original Landfill.

Groundwater Pathway. Migration of contaminants by infiltration and percolation of water through the
landfill into the groundwater is another likely migration pathway. The landfill has no bottom liner, and
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thus leachate can percolate through this unit and migrate into the groundwater. There are no
groundwater wells within this IHSS, and thus the characteristics of the groundwater system beneath the
landfill can only be estimated. Based on the limited nearby well control, the uppermost aquifer beneath
the landfill is probably the Rocky Flats Alluvium, colluvial deposits and weathered Arapahoe Formation.
Groundwater beneath the landfill likely flows to the south until it reaches Woman Creek where the
groundwater flow direction changes to the east.

Water samples collected from a well downgradient from this IHSS detected radionuclides and metals
(see Subsection 2.2.4). It is not known if the concentrations detected are-characteristic of background
conditions, contamination from other sources upgradient of the landfill, or contammatlon from a source
in the landfill. '

On-site animal or human receptors could contact groundwater surfacing in Woman Creek. Potential
human receptors of the groundwater would be off-site' groundwater users east of indiana Street. This
pathway is not as direct as the surface water: or air pathways because of the slower movement of
groundwater and the distance to receptors. ¢

2.6.2 Ash Pits 1-4, Incinerator, and _,Concrete_ﬂWash Pad(lHSS 133)

The Incinerator, Ash Pits, and Concrete Wash F’ad are- Iocated south of the west access road on a
relatively flat, grassy area. The Incinerator- was used to burn general plant wastes. Ashes from the
Incinerator were placed in trenches or pits (Ash Pits 1 through 4) or pushed over the side of the hill into
Woman Creek drainage and/or onto the Concrete Wash Pad. Along with general plant wastes, 1t is
possible that uranium- 238 was also burned and subsequently buried in the Ash Pits. . Following
shutdown of the lncnnerator the Ash Pits were covered with fill. The Concrete Wash Pad was principally
used to dispose of waste concrete from concrete trucks involved in construction at the Rocky Flats Plant
facility and as an area to wash concrete trucks The source of contamination at the Ash Pits, if present,
is the matenats ln the. plts

Surface Water and Air PathWay‘ s. Surface water runoff probably does not contact the wastes in these
units because of the soil or concrete cover present. Similarly, release of contaminants into the air is
also inhibited by covers over-these units. Thus, these potential pathways will not be considered for
these units. '

Groundwater Pathway. The most likely migration pathway for potential contamination from IHSS 133
is the groundwater pathway. The permeable nature of the colluvial/alluvial deposits beneath this
IHSS probably allow water to percolate through the Ash Pits into the groundwater (4 to 8 feet below
ground surface). Beneath the Ash Pits the groundwater fiows south toward Woman Creek where the
flow direction changes to the east.
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Water samples collected from a well downgradient from these IHSSs detected radionuclides and metals
(see Subsection 2.3.4). It is not known if the concentrations detected are characteristic of background
conditions, contamination from other sources upgradient of the Ash Pits, or contamination from a source
in the Ash Pits.

On-site animal or human receptors could contact groundwater surfacing in Woman Creek. Other
potential human receptors of the groundwater are off-site groundwater users east of Indiana Street, over
2 mile from the Ash Pits.

2.6.3 Ponds C-1 and C-2 (IHSSs 142.10 and 142.11)

Detention Ponds C-1 and C-2 along the Woman Creek drainage and the SID are used primarily to
capture and control surface water runoff. Pond C-1 receives water from Woman Creek, while Pond C-2
receives water from the SID and, consequently, surface water runoff from the southern part of the
production facilities. Historically, water and sediment safr\pies from these ponds have occasionally
contained low concentrations of radionuclides. 'The“sé" contaminants, however, have primarily been
found in the bottom sediments of the ponds. Analyticaf data from water samples taken from Ponds C-1
and C-2 during several sampling periods in 1989 detected various""radionuclides and other compounds
(see Subsection 2.4.4). The potential sources of contammat'on at Ponds C-1 and C-2 are sediments
and water in the ponds. ' :

Air Pathway. The air pathway from these pbhds is not considered to be a primary potential pathway
since contaminated particulates are generally not-available for wind-blown transportation. Contaminated
sediments are generally beneath the water m the pond VOCs, if present, could pose a concern through
atmospheric emissions.

Surface Water Pathway The surtace water pathway is considered to be the most likely migration
pathway from these detention ponds Surface water enters Pond C-1 prior to discharging into Woman
Creek, which flows eastward into Standley Lake and Mower Reservoirs, 4 miles to the east. Water
detained in Pond C-2 is currently being treated prior to being discharged toward Great Western
Reservoir, where it is diverted around the reservoir by the Broomfield Diversion Ditch and into Big Dry
Creek. Discharges from Pond C-2 are monitored for contaminants to comply with an NPDES permit.
Aquatic biota, birds, and mammais are potential on-site receptors of surface water. Potential off-site
receptors of surface water from Ponds C-1 and C-2 are the off-site surface water users of Woman Creek
or Big Dry Creek east of Indiana Street. This pathway is considered the most direct of the exposure
pathways from these ponds since the surface water flow should be relatively rapid.

Groundwater Pathway. The groundwater pathway is also a potential pathway of concern. The ponds
are not lined and migration and infiltration of surface water through the sediments and alluvium to the
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groundwater probably occurs. Groundwater flow in this area is likely to the east. Animal and human
receptors could contact groundwater surfacing in Woman Creek. Other potential human receptors for
the groundwater are off-site groundwater users east of Indiana Street. This pathway is not as direct as
the surface water pathway because of the slower movement of groundwater, the distance to potential
receptors, and because of the ability of the aquifer to retard and absorb potential contaminants.

2.6.4 Surface Disturbance (IHSS 209)

No field sampling investigations have been conducted at this IHSS and no-waste disposal activities are
known to have taken place. Thus, while exposure pathways exist for thns IHSS the presence of
hazardous materials within this IHSS has not been proven.

Surface Water Pathway. This IHSS is located on a narrow plateau approximately 400 feet south of
Woman Creek. Surface runoff flows from this unit to the northwest, north, east, and south, and
eventually flows into Woman Creek. Subsequently, the migration of surface water runoff from this
IHSS is a primary concern if surface contamination éxists. The potential receptors to the surface water
runoff are on-site animals and humans and surface water users-east of Indiana Street.

Air Pathway. The air pathway may aléo be 'consideréd apotential pathway for contaminant migration
since no cover is known to exist over th:s surface disturbance. However, it is not known if any
contaminants are exposed on the surface. The potentlal receptors for the air pathway would primarily
be animals and workers at Rocky Fiats or downwind of the unit. This unit is located about % mile from
the main plant site, where thg*r’ﬁéjqrity of huma'hvac'tivities take place.

Groundwater Pathway’f Infiltration and percolatioh of water through this IHSS to the groundwater is also
a potential migration pathwé'y'if cohtamination exists. The hydrogeologic characteristics are not known
in this area (due to lack of wells or bonngs) however, groundwater likely flows to the north to Woman
Creek and then east:- Ammal and human receptors could contact groundwater surfacing in Woman
Creek. Other.potential human. receptbrs are likely to be the off-site groundwater users east of Indiana
Street. This pathway is not as direct as the surface water or air pathways because of the siower
movement of groundwater and’the distance to receptors.

2.6.5 Surface Disturbance South of Ash Pits

No previous investigations have been performed at the surface disturbance, and there have been no
reports of waste disposal activities or spills. The presence or absence of hazardous substances will be
investigated during the Phase | Investigation. If contamination exists, the potential exposure pathways
and receptors for the surface disturbance are similar to the ones described above for IHSS 209 since
both areas are located on plateaus south of Woman Creek.
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Surface Water Pathway. This disturbance is located on a plateau approximately 400 feet south of
Woman Creek. Surface runoff flows from this unit to the north, and eventually flows into Woman Creek.
Subsequently, the migration of surface water runoff from this {HSS is a primary concern if surface
contamination exists. The potential receptors to the surface water runoff are on-site animals and
humans and surface water users east of indiana Street.

Air Pathway. The air pathway may also be considered a potential pathway for contaminant migration
since no cover is known to exist over this surface disturbance. ‘However, it is not known if any
contaminants are exposed on the surface. The potential receptors for the air pathway would primarily
be animals and workers at Rocky Flats or downwind of the unit. This unitis located about % mile from
the main plant site, where the majority of human activities take place. '

Groundwater Pathway. Infiltration and percolation of waier through this disturbance to the groundwater
is also a potential migration pathway if contamination exists.” The hydrogeologic characteristics are not
known in this area {due to lack of wells or borings); however, groundwater likely flows to the north to
Woman Creek and then east. Animal and human receptbrsy could contact groundwater surfacing in
Woman Creek. Other potential human receptors are Iikély to be the off-site groundwater users east of
indiana Street. This pathway is not as.id‘i‘réc't asthe surface water.or air pathways because of the slower

movement of groundwater and the diSta_nce to receptors. -
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3.0
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

This section provides a preliminary identification of potential chemicai-specific applicable or relevant and
appropriate requirements (ARARs) for surface water and groundwater at Operable Unit 5 (OUS). The
summary of possible ARARs presented is based on current federal and state health and environmental
statutes and regulations and the chemicals suspected to be present at OUS. The preliminary
identification and examination of potential ARARs will provide forthe use of appropriate analytical
detection limits during the RFI/RI. As data become availablé,ddring the Phase | Rl specific ARARs will
be proposed for OU5. The Corrective Measures Study (CMS)/Feasibility Study (FS) report will further
address chemical-specific ARARs as well as action- and location-specific ARARs in the development and
evaluation of remedial alternatives. ’

3.1 THE ARAR BASIS

The basis for ARARs is cited in Section 121(d) of CERCL}\, as amended by the Superfund Amendments
and Reauthorization Act of 1986 (SARA')", ‘which requires that Fund-financed, enforcement, and federal
facility remedial actions comply with applicéble or relevant and appropriate federal laws or promulgated
state laws, whichever is more stringent. “For them pUrpbées of identification and notification of
promulgated state standards, the term "promulgated" means that the standards are of general
applicability and are legally enforceable (NCP, 40 CFR 300.400(g)(4)). Colorado Department of Health
(CDH) Water Quality Cont'rblﬂCéfﬁmisvsion (WQCC) groundwater standards are to be considered (TBC)
since they are not yet .ehfofceab!ei

3.2 THE ARAR PROCESS

A screening and analysis p'roces§ will be used to determine the potential ARARs to be applied to OUS5.
The analysis will address compliance with chemical-, location-, and action-specific ARARs in accordance
with the National Oil and Hazardous Substances Poliution Contingency Plan (NCP). The screening
process will consider relevant and appropriate requirements in the same manner as applicable
requirements. When more _thén one ARAR is identified, the most stringent ARAR will be used.

The first step in identifying potential ARARs will occur after the initial scoping and site characterization
and will involve the analysis of the chemicals present at the site and any location-specific characteristics
at the site. Once the chemicals have been identified, the presence of absence or chemical-specific
ARARs will be determined. Chemical-specific ARARs will be derived primarily from federal and state
health and environmenta! statutes and regulations, including the following:
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. Safe Drinking Water Act (SDWA) Maximum Contaminant Levels (MCLs) and Maximum
Contaminant Level Goals (MCLGs) applied to both surface and groundwater

° Clean Water Act (CWA) Water Quality Criteria (WQC) applied to surface water

. RCRA Subpart F groundwater concentration limuits' "(40 CFR 264.94) - applied to
groundwater T

° Colorado Department of Health (CDH) surface water standards for Woman Creek and

Walnut Creek (5 CCR 1002-8, Sec’uon 3.8. 29 Final Rule Effectrve March 30, 1990) -
applied to surface water S

. CDH WQCC proposed statewide and classrfred groundwater area standards (5 CCR
1002-8, Section 3.11) - apphed to groundwater as TBC

A summary of chemical-specific standards or possrble ARARs based on the above regulations and
contaminants that may be found at OUS is presented in Table 3-1, Groundwater Quality Standards;
Table 3-2, Federal Surface Water Quahty'wStandards and Table 3-3, State Surface Water Quality
Standards. These potential chemrcahspecrfrc ARARs, and accompanyrng regulations will be screened
to determine their jurisdictional requrrements and applrcablhty to OU5. If the requirements are not
applicable, they will be further screened to determme whether they are relevant and appropriate to the
particular site-specific condmon _at Ous. Where AﬁARs do not exist for a particular chemical or where
existing ARARs are not protectrve of human health or the environment, to-be-considered (TBC) criteria,
guidances, proposed standards and" vrsones will be evaluated for use. Standards identified as
potential ARARs, as well as. TBC criteria, will be analyzed according to the procedures outlined in the
Superfund Public Health Evalga;ron Manual (U.S. EPA 1986a), NCP, and CERCLA Compliance with
Other Laws Manual (u S. EPA 1989

3.2.1 ARABé

"Applicable reduirements,j as;'defined in 40 CFR 300.5, are "those cleanup standards, standards of
control, and other ‘substantive requirements, criteria, or limitations promulgated under federal
environmental or state environmental or facility siting laws that specifically address a hazardous
substance, poliutant, contaminant, remedial action, location, or other circumstance found at a CERCLA
site. Only those state standards that are identified by a state in a timely manner and that are more
stringent than federal requirements may be applicable.” "Relevant and appropriate requirements,” also
defined in 40 CFR 300.5, are "those cleanup standards, standards of control, and other substantive
requirements, criteria, or limitations promulgated under federal environmental or state environmental or

Pnase 1 RFI/RI Work Plan - Woman Creek Priority Drainsge Fine! Draft

Rocky Fists Pisnt, Goiden, Colorado March 21, 18981
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facility siting laws, that, while not “applicable" to a hazardous substance, pollutant, contaminant, remedial
action, location, or other circumstance at a CERCLA site, address problems or situations sufficiently
similar to those encountered at the CERCLA site that their use is well suited to the particular site. Only
those state standards that are identified in a timely manner and are more stringent than federal
requirements may be relevant and appropriate.” The most stringent promulgated standards are applied
a3z ARAR (Preamble to NCP, 55 FR 8741). '

3.2.2 TBCs

In addition to applicable or relevant and appropriate requlrerﬁenfs, advisories, criteria, or guidance may
be identified as TBC for a particular release. As defined-in 40 CFR 300.400(g)(3), the TBC category
consists of advisories, criteria, or guidance developed by EPA, other federal agencies, or states that may
be useful in developing remedies. Use of TBCs is, dlscretlonary rather than mandatory, as is the case
with ARARs. )

3.2.3 ARAR Categories

in general, there are three categories of ARARg:

1. Ambient or chemical-specific rgqunre'rjhénts
2. squirements
3. Perform:'apée. de:slgn |

t‘h'erv-vaaction-speciflc requirements

ARARs are generally considered to be dynamic in nature in that they evolve from general to very specific
inthe CERCLA site‘cleanup process lnmally, during the Rl work plan stage, probable chemical-specific
ARARs may be identified; usually basecl on a limited amount of data. Chemical-specific ARARs at this
point have meamng only in that they may be used to ensure that appropriate detection limits have been
establlshed so that data collected in the RI will be amenable for comparison to ARAR standards. Itis
also approprlate to identify locatlon -specific ARARs early in the Rl process so that information may be
gathered to determme if. restnctlons may be placed on the concentration of hazardous substances or
on the conduct of an activity solely because it occurs in a special location.

Chemical-specific ARARs do not currently exist for soils. As the remedial investigation proceeds,
information will become available from the risk assessment which will allow a determination of
acceptable contaminant concentrations in soils to ensure environmental “protectiveness.”

Phase | RFI/Ri Work Pian - Woman Creek Priority Drainage Final Draft
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3.2.4 Feasibility Study ARAR Requirements

Development of a preliminary list of potential chemical-specific ARARs in the Rl process also allows the
establishment of a list of preliminary remediation goals in the early FS process, which is essentially a
tentative listing of contaminants together with initially anticipated cleanup concentrations or risk ievels
tor each medium. Preliminary remediation goals serve to focus the development of alternatives on
remedial technologies that can achieve the remediation goals, thereby limiting the number of alternatives
to be considered in the detailed remedial alternative analysis, conducted later in the FS process. As
more information becomes available during the Rl stage, chemical-speéiﬂc ARARS may become more
refined as constituents are added or deleted, which is often the case when the Rl takes place in
nurmerous phases. When data collection is complete, revised chemical-specific ARAR selection may be
proposed. ' ’

When the data collection is complete, it is also appropi'iate torefine location-specific ARARs which may
affect the development of remedial alternatives. Dufing :déveiopment of remedial action alternatives at
the beginning of the FS process, a preliminary consideratvioh of action-specific ARARs will be conducted.
As remedial alternatives are screened during the FS, acfion-sp'eciﬁc ARARs will be identified. When a
detailed analysis of the remedial alterriéti\iesvis...,cqn__ducted, all-action-specific ARARs are refined and
finalized with respect to each alternatii:e_ before.a, cbmparison of alternatives begins. At this point, a
discussion is provided in the FS report for each remedial alternative regarding the rationale for all ARAR
determinations.

3.2.5 Remedial Action .

CERCLA §121 speciﬁcally ._requirés -attainmentof all ARARs. Moreover, as explained in the preamble
to the National Contingency‘ Plan J(NCP) (55 ER 8741), in order to attain all ARARs, a remedial action
must comply with.the most stringent requirement, which then ensures attainment of all other ARARs.
Furthermore, CERCLA requires that the remedies selected attain ARARs and be protective of human
heaith and the environment. Consequéntty, preliminary remediation goals based on ARARs will require
modification as new information and data are collected in the R, including the baseline risk assessment
(to be conducted), when ARARSs are not available or are determined to be inadequate for protection of
human health and the environment.

3.2.6 Remediation Goals

Development of remediation goals is actually a portion of the overall develbpment of remedial action
objectives, which ultimately will cefine the required endpoint of the selected remedial action. As stated
in the preamble to the NCP (55 ER 8713), "remedial action objectives are the mare general description
of what the remedial action will accomplish. Remediation goals are a subset of remedial action

Phase | RFI/RI Work Pian - Woman Creek Priority Drainage Fins! Draft
Rocky Fisis Pisnt, Golden, Colorade . Merch 21, 1981
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objectives and consist of medium-specific or operable unit-specific chemical concentrations that are
protective of human health and the environment and serve as goals for the remedial action. The
remedial action objectives ... should specify: (1) the contaminants of concern, (2) exposure routes and
receptors, and (3) an acceptable contaminant level or range of levels for each exposure medium (i.e.,
preliminary remediation goals)." According to 40 CFR 300.430 (e)(2)(i), "Remediation goals shall
establish acceptable exposure levels that are protective of human health'and the environment and shall
be developed by considering the following:

. ARARs (chemical-specific) and

- Acceptable exposure levels for systemic toxicants ;

- Acceptable exposure levels for known or suspected carcinogens
- Technical limitations (e.g., detection limits)

- Uncertainty factors "

- Other pertinent informé‘tio}nu '

. Maximum Contaminant Level Goals (MCLGs) ( 0r Maximum Contaminant Levels -- MCLs
-- where MCLGs are zero ‘or-where MCLGs are_not relevant and appropriate), where
relevant and appropnate

. Acceptable exposure Ievels Whére rn“ultiple contaminants or multiple exposure pathways
will cause exposure at ARAR leve!s will result in cumulative risk in excess of 10™

. Clean Water Act (CWA)--Water,,,Quality Criteria, where relevant and appropriate

o A CERCLA le!térnative Concentration Limit (ACL) established pursuant to CERCLA §
121(0)(2) B) i)

L3 Environmentél:evaluétions, performed to assess specific threats to the environment

When a remedial action alternative is formally selected, all chemical-, location-, and action-specific
ARARs have also been defined in final form. If it is found that the most suitable remedial alternative
does not meet an ARAR, the NCP, at 40 CFR 300.430 (f)(1)(ii)(C), provides for waivers of ARARs under
certain circumstanceé, such as technical impracticability, risk, or inconsistent application of state
requirements. From this point, the alternative will become the final remedy as it is incorporated into the
Record of Decision (ROD). When the final ROD has been signed, requirements may be modified only
when they are determined to be applicable or relevant and appropriate and necessary to ensure that
the remedy is protective of human health and the environment (40 CFR 300.430(f) (1) (i))).

Phase | RFI/RI Work Plan - Woman Creek Priority Drainsge Fina! Draft
Rocky Flats Piant, Goiden, Coloredo March 21, 1881
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4.0
DATA NEEDS AND DATA QUALITY OBJECTIVES

The primary objective of a RCRA Facility Investigation (RFi)/Remedial Investigation (Rl) is to collect the
data necessary to determine the nature, distribution, and migration pathways of contaminants. This
information is used to support a baseline risk assessment and environmental assessment. These
assessments determine the need for remediation and are used to evaluate remedial alternatives. Five
general goals of an RFI/R! (U.S. EPA 1988a) are to

o Characterize site physical features

. Define contaminant sources

. Determine the nature and extent of contamination
. Describe contaminant fate and transport -

. Provide a baseline risk assessment

Data quality objectives (DQOs) are qualitative and quantitative statements that describe the quality and
quantity of data required by the RFI/RI (U.S..EPA 1987a). “The DQO process is divided into three
stages: L e

. Stage 1 - Identify decision types
. Stage 2 - Identify data uses/needs

. Stage 3 - Design data collection program

i efsbécific RFI/RI goals are established and data needs are
identified for achieving those goals. This section of the RFI/RI work plan proceeds through the DQO
process. T

4.1 STAGE 1 - IDENTIFY DECISION TYPES
4.1.1 Identify and Involve Data Users

Data users are the decision makers and the primary and secondary data users. The decision makers
for OUS are the management and regulatory personnel for EG&G, the Department of Energy (DOE), the
Environmental Protection Agency (EPA), and the Colorado Department of Health (CDH). EG&G's
contractor will provide day-to-day management of the Rl in accordance with this work plan. The
decision makers have been and are involved in the OU5 DQO process through the Interagency
Agreement (IAG), which specifies the minimum level of effort for the Phase | RI. The decision makers
remnain involved through the review and approval process specified in the IAG.

Phase | RFI/RI Work Pian - Woman Creek Priority Drainage Fins! Draft
Rocky Flats Plant, Golden, Colorado March 21, 19881
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Primary data users are those individuals involved in ongoing R activities. These are EG&G and EG&G's
contractor technical staff. They will be involved in the collection and analysis of the data and in the
preparation of the Rl Repor, including the Baseline Risk Assessment and the Environmental
Assessment.

Secondary data users are those users who rely on RI outputs to support their activities. Secondary data
users may include EG&G personnel working on other operable units or sitewide projects, EPA and CDH.

4.1.2 Evaluate Available Data
The historical and current conditions of each site are described in Section 2.0 of'_this work plan.
The following is a summary of the existing information-based on the data presented in Section 2.0.

. Only a portion of the data collec,ted to date have been validated and there are some
uncertainties in the unvalidated data...

* Contamination by radioactive ‘materials is known or suspected to exist at the Original
Landfilt (HSS 115), Ash Pits _‘(lHSSA13)V, and C-Series Ponds (IHSS 142). Contamination
may also exist in Woman Creek and the South Interceptor Ditch.

. Metals contamination may also exist in these IHSSs, as well as in Woman Creek and
the South'interceptor Ditch. =

. ContAmihation, it any, due to other substances is unknown at this time.
«  The extent of contamination, if any, at the [HSSs in OUS is unknown at this time.
e . The presence of contamination is uncertain in the Surface Disturbance areas.

Investigations - should focus on confirmation of the presence or absence of
contamination.

. There appears to be a potential for contamination from topographically or hydraulically
upgradient sources (i.e., other operable units) to be present at the IHSSs.

4.1.3 Develop Conceptual Models

Conceptual models have been developed for each IHSS in subsection 2.6. These models include a
description of potential sources, pathways and receptors. Since very few previous studies have been

Phase | RFI/RI Work Pian - Woman Creek Priority Drainage Final Dreft
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conducted, the models are basic Phase | models. It is not known if the sources or pathways actually
exist at the IHSSs. Figure 4-1 presents a schematic Phase | conceptual model for IHSS 115 - Original
Landfill. Models for the other IHSSs in the Woman Creek drainage are similar,

4.1.4 Specify Phase | RFI/RI Objectives and Data Needs
Based on existing data and the IHSS conceptual models, site-specific Phase | RFI/RI objectives /data
needs associated with identifying contaminant sources and the nature and extent of contamination are

shown in Table 4-1.

The objectives of the Phase | RFi/RI are:

o To characterize the physical and hydrogeologic setting of the IMSSs

. To assess the presence or absévnv‘qé of cor\té;mination at each site

. To characterize the naEure and exter;f of c@ﬁtamination at the sites, if present

. To support the Phas;:“i BaselmeRlsk ‘Assess%m:;ﬁt and Environmental Evaluation

Itis important to recognize that additional p‘haseé of investigation and risk assessment may be required
at some IHSSs. N

project objectives. .The _sum'mary‘ of Stage 2 of the DQO process is presented as Table 4-1.
4.2.1 ldentify Data Uses"
RI/FS data uses can be desc;ibed in general purpose categories:

. Site characterization -

. Health and safety

. Risk assessment

. Evaluation of alternatives

. Engineering design of alternatives

. Monitoring during remedial action

J PRP determination
Phase ! RFi/RI Work Pisn - Woman Creek Priority Drainage Finat Draft
Rocky Fiats Plant, Goiden, Colorado March 21, 1981
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Since this work plan describes a Phase [ Rl, data uses such as engineering design and monitoring
during remediation (both remedial action activitles) will not be considered. The data use for PRP
determination is also not appropriate to this work plan. The remaining four data uses will be important
in meeting the objectives identified in subsection 4.1.4.

4.2.2 |dentify Data Types

Data types can be specified in broad groups initially and then divided into more specific components.
For the Phase | investigation, soil, sediment, groundwater and silrfac,e’ water samples will be collected.
In addition, radiation surveys will be conducted over most of the units. - Thﬂese_data types will provide
broad Phase | information regarding the presence or absence of contamination at the units. Selection
of chemical analyses and physical testing will be based on the objectives of the Phase | program and
on the past activities at the units. Data types are llsted in Table 4-1 as sample/analysis methods.

4.2.3 Iidentify Data Quality Needs

EPA defines five levels of analytical data as follows (USEPA ‘:1987a):

J Level | - field screenmg or anal ls""USIng portable instruments. Results are often not
compound-specific and not quantltatlve but- results are available in real-time. It is the
least costly of the analytlcal optlons

o Level II - ﬁeld analyses usmg more sophisticated portable analytical instruments: in
some cases the mstrumen_;s may be set up in a mobile laboratory on site. There is a
wide range in the quality of data that can be generated. The quality depends on the
use of suitable calibration standards reference materials, and sample preparation
eqmpment and the tralnlng of the operator. Results are availabie in real-time or several

“hours..

* 7 lLevellll - all analyses performed in an off-site analytical laboratory. Level lil analyses
h may or may not use Contract Laboratory Program (CLP) procedures, but do not usually
_ utilize the validation or documentation procedures required of CLP Level IV analysis.

The laboratory may or may not be a CLP laboratory.

. Level IV - CLP routine analytical services (RAS). All analyses are performed in an off-
site CLP analytical laboratory following CLP protocols. Level IV is characterized by
rigorous QA/QC protocols and documentation.
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. Level V - analysis by non-standard methods. All analyses are performed in an off-site
analytical laboratory which may or may not be a CLP laboratory. Method development
or method modification may be required for specific constituents or detection limits.
CLP special analytical services (SAS) are Level V.

The levels appropriate to the data need and data use have been specified in Table 4-1 for each data
need. The levels as they apply to this work plan and specific analyses are presented in Table 4-2.

4.2.4 ldentify Data Quantity Needs

Data quantity needs are based primarily on the quantities spéCified in the 1AG. The Phase | data will be
evaluated to determine the appropriate number of samples to be obtained in subsequent phases of the
RI.

4.2.5 Evaluate Sampling/Analysis Options

The sampling/analysis approach for this Phase | work plan i |s based on a stepped, or phased approach.
Screening level sampling and analys:s s followed by samphng of hotspots or other areas identified
during screening. Where no data are avallable a gnd system will be used.

4.2.6 Review PARCC Parameter Information

PARCC (precision, accuraéy repreééntativeneés completeness and comparability) parameters are
indicators of data quality. Precasnon accuracy and completeness goals are established for this work
plan based on the analyses bemg performed and the analytical levels. PARCC goals are specified in
the Quality Assurance Addendum (QAA) in Section 10.0 of this work plan.

4.3 STAGE 3 - DESIGN DATA COLLECTION PROGRAM

The purpose of Stage 3 of the DQO process is to design the specific data program for the Phase |
Woman Creek drainage Rl. ‘To accomplish this, the elements identified in Stages 1 and 2 and the IAG
are assembled, and the Sampling and Analysis Plan (SAP) is prepared. The SAP consists of a Field
Sampling Plan (FSP)"and Quality Assurance Project Plan (QAPjP). These two components are
addressed in Sections 7.0 and 10.0 of this work plan. -
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TABLE 4-2

LEVEL OF ANALYSIS

Required Analytical Level Task

Level | (Field Screens) Water level measurement

pH measurement .~ .~

Screening for organics (OVA/HNu)

Screening for radlonuchdes (beta-gamma)
Temperature © ., “

Specific conductance

Screenlng for buried objects (magnetometer pipe
locator) . .

Level Il (Field Analyses) J Scr_eenlng for organics (GC)
» Screening for radionuclides (gross beta/gross
.alpha, gamma spec)
A alys:s of ‘engineering properties

Level Il (Laboratory Analyses using . Major ion" analyS|s
EPA Standard Methods) e Organics. analysis
¢ |norganics analysrs

Level IV (Laboratory Analyses using Analysis. of Target Compound List (TCL) and Target

EPA CLP Methods)

Leve! V {(Nonstandard Analyses) - Radlologlcal analyses
Qhemncal analyses requiring modification of
*, standard methods

e Special Analytical Services (SAS)

Source: U.S. EPA (1987)

Phase 1 RFi/RI Work Plan - Woman Creek Priority Drainage . . Final Draft
Rocky Flats Plant, Goiden, Colorado March 21, 1981
22606E/R1T.4-2 03-19-81/RPT/4 . Page 4-8



5.0
PHASE | RCRA FACILITY INVESTIGATION/
REMEDIAL INVESTIGATION TASKS

5.1 TASK 1 - PROJECT PLANNING

Project planning will consist of the activities necessary to initiate the Phase | RCRA Facility investigation
(RFl)/Remedial Investigation (Rl) of the Individual Hazardous ,SUbstapce Sites (IHSSs) in the Woman
Creek drainage. Activities undertaken for this project have included a 'rev.ie\'/v‘of_previous investigations,
historical aerial photographs, and other historical information.” Results ofb this review are presented in
Section 2.0 of this work plan. Prior to field investigations, it is necessary to complete the review of the
existing data, including plant records and plans, available aerial photographs, and new data which
become available after preparation of this work plan The Interagency Agreement (IAG) also requires
the submittal of several existing reports to the regulatory agencnes These reports will be assembled and
reviewed during the project planning task. - /

Available aerial photographs will be reviewed againto assess the types and extent of activities at several
of the IHSSs. A discussion of the aenal photograph review for each unit is included as the Step 1 work
for each unit in Section 7.0 of this document Avai!able repor’ts and plant plans will also be reviewed
again. The findings of the aerial photo rewew and the records review will be used to finalize the field
investigation program. 5o

There are ongoing site’ studnes at Rocky Flats of surface water and sediments, groundwater, geology
(EG&G 1990b), background geochemlstry (EG&G 1990c), and ambient air that may provide data that
have bearing on the investigations in Woman Creek. These data will be compiled and evaluated during
Task 1. For example the need for additional surface water and sediment sampling locations will be
dependent on the Iocatlons of ongoing sampling and the scope of analyses. If available data from
ongoing anvestagatnons meet the requirements of the Phase | sampling and analysis plan, the samples
proposed in Section 7.0 need not be collected again.

Other project-related documents are currently being prepared. The Sampling and Analysis Plan (SAP),
which includes the site-wide Quality Assurance Project Plan (QAPjP) and Standard Operating
Procedures (SOP) for field activities, is currently being completed by EG&G. The Health and Safety Plan
(HSP) is also being completed by EG&G. The Field Sampling Plan (FSP) is included as Section 7.0 of
this document. The Phase | FSP will be revised as necessary based on the findings of the photo and
records review.
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5.2 TASK 2 - COMMUNITY RELATIONS

The information contained in this section is summarized from DOE (1990b). In accordance with the IAG,
dated January 22, 1991, the Communications Department at Rocky Flats is developing a plant-wide
Community Relations Plan (CRP) to develop an interactive relationship with the public relating to
environmental restoration activities. A Draft Community Relations Survey Plan has been completed and
forwarded to the Environmental Protection Agency (EPA), the Colorado Depariment of Health (CDH),
and the public for review. This plan specifies activities planned to complete the Environmental
Restoration (ER) Program CRP, including plans for community interviews. The draft CRP was completed
in September and the final CRP in November 1990, in accorgdance with theﬂlAG schedules. Accordingly,
a site-specific CRP is not required for Operable Unit Number 5 (OU5). The ER program community
relations activities include participation by plant representatives in informational-workshops, meetings
of the Rocky Flats Environmental Monitoring Council, briefings of the public on proposed remedial
action plans, and meetings to solicit public comment on various ER program plans and actions.

The Communications Department is continuing othé'r ‘public information efforts to keep the public
informed on ER activities and other issues related 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 Progﬁrar’n is-also in place in which plant officials visit elected
officials, the news media, and business ahd dvié Organizatiorié'to further discuss issues related to Rocky
Flats and ER activities. The Communications Department receives numerous public inquiries which are
answered through telephone ,.,convversation's or by sending written informational materials to the
requestor. P N

Phase | field investigations will be conducted at the IHSSs in Woman Creek to collect samples and data
concerning the nature and extent of contamination, if any, at each unit. The data and sample results
will be used to support the Phase | Environmental Evaluation and Phase | Baseline Risk Assessment,
as well as meet the objectives and data needs described in Section 4.0 of this work plan. It is important
to recognize that additional phases of investigation and risk assessment may be required at some IHSSs
prior to Feasibility Studies.’

Three types of activities will be performed during the Phase | field investigation: screening activities,
sampling activities, and monitoring well installation. Screening activities include visual inspections,
radiological surveys, and soil gas surveys. Sampling activities include surface soil sampling, subsurface
sampling using test borings, surface water sampling, and sediment sampling. Monitoring wells will be
installed and sampled at specifiéd locations and in some test borings.
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Ten IHSSs have been included in OU5 in the Woman Creek drainage. These IHSSs have been grouped
into four groups based on the historical use of the units and the physical similarities of the units.
Because of the diverse nature of the IHSS groups, the Phase | field investigations for each group will
be different. The general discussion of field activities planned for each IHSS group, based on the IAG,
is given below. Specific field activities are described in the Phase | FSP in Section 7.0 of this work plan.

56.3.1 IHSS 115 - Original Landfill

Screening activities at the Original Landfill will consist of a review bf thevgémma radiation survey recently
completed and completion of a soil gas survey. Sampling will include subsurface sampling in borings
and sediment and surface water sampling adjacent to the unit. Wells will be installed and sampled
downgradient of the unit and in selected soil borings ifa plume is encountered. An additional activity
at the unit will be a study of the pipes protruding from the iandfill and sampling of effluent from the
pipes, if present. s

5.3.2 IHSS 133.1-6 - Ash Pits 1-4, Incinerator,xand‘Covng:rete Wash Pad

A radiological survey will be the screening-activity conduc'ted,__ai the IHSS 133 sites. Surface soil
samples will be collected from the locai‘ions that. hg\}é’ high radiation concentrations identified during the
radiological survey. Subsurface samples _w‘ill, also be collected from borings in the IHSS 133 areas.
Three monitoring wells will be installed doanfadieht of the units and sampled.

5.3.3 IHSS 142 - Detention Ponds - C-Series -

There will not be any ’ScréeninQvéctivities._a,t‘tbé”tvvo C-Series ponds. Surface water samples will be
collected from several locations in‘each pond. Sediment samples will be collected in the ponds, as well
as along the entire Woman Cre}ek‘"drainage within the Rocky Flats Plant. Sediment samples will also be
collected in the Sﬁouth.lhjt'ércept»br Diféh (SID). Background surface water and sediment samples will
be collected west of the plant. Two monitoring wells will be instalied and sampled in the alluvium
downgradient of each of the dams at Ponds C-1 and C-2.

5.3.4 IHSS209-Surface Diéturbance Southeast of Building 881 and Surface Disturbances South
of the Ash Pits

Visual inspections of the surface disturbance areas and reviews of historical use information pertaining
to these sites will be completed prior to screening and sampling activities. A radiological survey will be
completed at each area. Surface soil samples will be collected from the three excavations at IHSS 209
and from the north-south excavation at the surface disturbance south of the Ash Pits. A sediment
sample and water sample (if water is present) will be collected from each of the former pond areas at
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IHSS 209. Surface and subsurface samples will be collected from borings in the parallel excavations
and the east and west areas at the surface disturbance south of the Ash Pits.

5.4 TASK 4 - SAMPLE ANALYSIS AND DATA VALIDATION

Samples collected during the Phase | field investigation will be analyzed for the parameters specified
in the IAG, as a minimum, as described in subsection 7.3. Analytical procedures will be completed in
accordance with the ER Program QAPjP. Project-speéiﬁc quality assurance (QA) requirements are
included in the Quality Assurance Addendum (QAA), Section 10.0 of this-work plan. Subsection 7.3 of
this work plan specifies Phase | analytical requirements, as well as sarhple containers, preservation and
holding times, and field quality control (QC) requirements. Sarhples collected. for this work plan will be
analyzed by a Rocky Flats Plant (RFP) contract laboratory. -

Phase | data will be reviewed and validated accordihg‘to the data validation guidelines in the QAPjP and
the Data Validation Functional Guidelines (EG&G 1 990a). E hese documents state that the results of data

review and validation activities will be documented 'inid“‘ata’ validation reports.

5.5 TASK 5§ - DATA EVALUATION

Data collected during the Phase | Woﬁwan"Créé‘k"drainage'ﬁl will be incorporated into the existing
database and used to better define site characteristics, source characteristics, the nature and extent of
contamination, to support the baseline risk éssessment and environmental evaluation, and to evaluate
potential remedial alternat_ive’s_#_:,.,.,_,,,A.,, 5 Lo

5.5.1 Site Characterizav't:ion

Geologic and hydrogeologic data will be used to develop site maps and cross sections. Geologic data
will be used to de,t'éilv_t_“he' stratigraphy “of the alluvium and colluvium at each site and to determine the
depth to bedrock and the bedrock type. Geologic data from boreholes will provide information on the
size and depths of the Landfill and Ash Pits.

Hydrogeologic data will be used to characterize the unconfined aquifer at the sites. These data will
include information about the following: -

. Hydrostratigrapnic characteristics of units present

. Aquifer hydraulic parameters

. Hydraulic gradients

. Water table depth and configuration
Phase | RFi/RI Work Pian - Woman Creek Priority Dreinage Fina! Draft
Rocky Fiats Plant, Golden, Colorado March 21, 1881
22506E/R1.6 03-20-81/RPT/2 Page b-4



To characterize the general groundwater flow regime within and adjacent to the IHSSs, groundwater flow
modeling at an appropriate scale will be conducted. This flow modeling will initially consist of a single
modeling project designed to include the IHSSs within OU5 and integrate consistently with sitewide
groundwater flow modeling. The initial flow modeling will be used to construct flow paths from the
IHSSs and to determine requirements for more detailed flow and transport modeling. Detailed flow and
transport modeling will be done at the IHSS level as necessary.

To characterize the general surface water system of ous, a regional scale surface water flow and
transport model will be developed. This model will include the ‘Womban Creek segments that exist on
RFP site. The model will be integrated with pond models to simulate the Woman Creek system. The
regional model may be expanded to include off-site segmehf’s as necesséry. Where required, IHSS-
specific flow and transport models will be developed varid‘.”i'ntegrated to the regienal scale model.

Data collected during surface water and sediment samp|ing, iincluding background sampling, will be
used to characterize Woman Creek, the SID, an’d_vthe v.Q;Series ponds.

5.5.2 Source Characterization

The data collected during the Phase | Ri will, be e“ luated-to. ldentnfy potential sources of contamination
at the 1HSSs. Potential sources include. wastes dlsposed 4t the sites and off-site sources located
topographically and/or hydraulically upgrad;ent of the sites. Analytical data from soil and sediment
sampling at the sites will be used to, charactenze the nature, lateral and vertical extent, and volume of
source materials, if present :

5.5.3 Nature and Extent of Contammahon '

Graphical and, where appropnate statistical methods will be used to identify chemical and radioactive
contaminants present in the soil, sedlment surface water, and groundwater and to estimate the
concentrations and distributions of the contaminants. Results of sampling will be compared with results
of the ongoiné background geochemical characterization to asses if chemical concentrations are above
background levels. Products of this analysis may include isopleth maps, cross sections and profiles,
chemical tables, and ‘statist'icaf results.

5.6 TASK 6 - PHASE | BASELINE RISK ASSESSMENT

Using existing data and data collected during the tasks described above, a Phase | baseline risk
assessment will be prepared for OUS5 to evaluate the potential risks to public health and the environment
in the absence of remedial action. The Phase | baseline risk assessment will provide the basis for
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determining whether additional investigations are necessary at the IHSSs and whether remedial actions
are necessary.

The risk assessment will be accomplished in five general steps:

J ldentification of chemicals of concern
. Exposure assessment

o Toxicity assessment

. Risk characterization

o Presentation of uncertainties an_d 'I'imifations,pf the analysis

The Phase | risk assessment will address the potent:a pubhc health and environmental impacts
associated with the site under the no-action alternative’ (no remed|al action taken) based on the data
available. This assessment will aid in the'preliminary screenlng s;tefemedles based on the contaminants

of concern and the environmental mepla associated-with potentlal risks to public health and the
environment. ‘

The objectives and descnptlon -of.work for each nsk assessment step are described in detall in the
Baseline Risk Assessment, Plan for. OU5 Section 8. G of this work plan. The Environmental Evaluation
Work Plan for OU5 is Sectlon 9.0 of this, work lan,

57  TASK7- Dé’VEl,S‘PMéNT AND SCREENING OF REMEDIAL ALTERNATIVES

Remedial Alternatives Development/Screening

This sec;tibn identifies potenfial iechnologies applicable to the remediation of contaminated soils, wastes,
and grdung‘lWat_er at OUs. T{He identified technologies are based on the preliminary site characterization
developed in S_eétion_2.0.“_:-Ider3tiﬁcation and screening of technologies, assembling an initial screening
of alternatives, é{nd idéntiﬁcaﬁon of potential interim remedial actions will be conducted while the RFI/RI
investigation is being conducted. However, the investigation of this operable unit is in its early stages
and thus remedial alternatives are only briefly reviewed in this section. A more detailed evaluation of
the remedial alternatives of each IHSS will be performed as more data are collected. It is important to
recognize that additional phases of investigation may be required at some IHSSs prior to final screening
of alternatives.
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The process that will be employed to develop and evaluate alternatives for Operable Unit Number 5 is
similar to the EPA Superfund process for selecting remedial alternatives. The Superfund Comprehensive
Environmental Recovery, Compensation and Liability Act of 1980 (CERCLA) process is described in
detail in Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA (U.S.
EPA 1988a). The CERCLA process was adopted because it specifies in the greatest detail the steps that
should be followed for selection of remedial alternatives. In addition, the 1AG requires general
compliance with both Resource Conservation and Recovery Act (RCRA) and CERCLA guidance.

The steps followed to develop remediation alternatives for the Originai Landfill (IHSS 115), Ash Pits 14
(IHSSs 133.1, 133.2, 133.3, 133.4), Incinerator (IHSS 133.5), Concrete Wash Pad (IHSS 133.6), Ponds
C-1 and C-2 (IHSS 142.10 and 142.11) and Surface Disturbance (IHSS 209)-areas are:

. Develop site remedial action objectives based on: chemical- and radionuclide-specific
standards (when available); site-specific, risk-related factors; and other criteria, as
appropriate. N c

. Develop preliminary risk-based remedial aétion goals for affected media. Preliminary

remedial action goals will-be, applled as performance objectives (along with chemical-
specific Applicable or Relevant and ‘Appropriate Requirements [ARARs]) for evaluating
the effectiveness of specmc technology processes identified as candidate components
of viable remedial action altemanyes. Consistent with the National Contingency Plan
(NCP), preliminary_remediatibn goals will be established at a 1 x 10°® excess cancer risk
point of departure and at other’intervals within the 1 x 10™ to 1 x 10°® decision range.
As the Féasibility Study evolves, “preliminary remediation goals may be revised to a
different. nsk level based on consideration of appropriate factors including, but not
limited to: exposure uncertamty, and technical issues.

. = Ddevelo'p” a list of -geh:’er‘al types of actions appropriate for the IHSS areas constituting
OUS (such as containment, treatment, and/or removal) that may be taken to satisfy the
objectives defined in the previous step. These general types or classes of action are
generally referred to as "general response actions” in EPA guidance.

. Identify and screen technology groups for each general response action. For example,
the general response action for containment can be further defined to include the in situ
stabilization of contaminants in a form that is less mobile or immobile in the
environment., Other containment alternatives could consist of groundwater barriers,
such as slurry walls. Screening will eliminate those groups that are not technically
feasible at the site.
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. Identify and evaluate process options for each technology group to select a
representative nrocess for each group under consideration. Although specific process
options are selected for alternative development and evaluation, these processes are
intended to represent the broader range of options within a general technology group.
For example, a soil bentonite slurry wall may be selected as representative of vertical
barriers and would be used for technical and cost comparisons.

. Assemble the selected representative technologles lnto potential interim response
actions for each IHSS, if appropriate.

. Assemble the selected representative technologies into site closure and corrective
action alternatives for the IHSS areas comprising OU5 that represent a range of
treatment and containment combinations, as appropriate.

. Screen the assembled alternatives’ agarnst the short- and long-term aspects of three
broad criteria: effectiveness, lmplementabllrty and cost. Because the purpose of the
screening evaluation is to reduce the" number of alternatives that will undergo a
thorough and extensive analysrs alternatrves wd! be evaluated in less detail than
subsequent evaluatrons

"Effectiveness” is an evaluation of the protei:ti_yeness ‘of human health and the environment achieved by
a remedial alternative action during;construcf:ion and implementation and after the response objectives
have been met. Evaluation"’ef effectif/'eness in the short term is based on protection of the community
and workers, impacts to. the envrronment .and the time required-to meet remedial response objectives.
Long-term evaluation of effecnveness addresses the risk remaining to human health and the environment
and is based on the percent permanent destr'rrctron of, the decreased mobility of, and /or the reduction
in volume of toxrc c;__o_mpounds achseved after response objectives have been met.

"Implementabrhty“ isa measure of both the technical and administrative feasibility of constructing and
operating and maintaining a remedial action alternative. It is used during screening to evaluate the
combrnatrens of process options with respect to site-specific conditions. "Technical feasibility” refers
to the ability-to construct, réliably operate, and comply with action-specific (technology-specific)
requirements in order to complete the remedial action. "Administrative feasibility” refers to the ability
to obtain required permits and approvais; to obtain the necessary services and capacity for treatment,
storage, and disposal of hazardous wastes; and to obtain essential equipment and technical expertise.

Cost estimates for screening will be derived from cost curves, generic unit costs, vendor information,
conventional cost estimating guides, and prior estimates made for Rocky Flats and similar sites, with
modifications made for Rocky Flats Plant conditions. Absolute cost accuracy is not necessary, but cost
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estimates should have the same relative accuracy for comparison and screening. The cost estimating
procedures used during screening are similar to those that will be used during the later, detailed
alternatives analysis. The later, detailed analysis, however, will receive more in-depth and detailed cost
estimates for the components of each alternative. The screening cost estimates will include capital,
operating, and maintenance costs. The operating and maintenance costs will be calculated for the
lifetime of the treatment unit operation at the site. Present-worth cost analysis will be used for
alternatives to make the costs for the various alternatives comparable.

Alternatives with the most favorable results from the composite evaluation will be retained for further
scrutiny during the detailed analysis. Not more than 10 alternatives will be retained for detailed analysis
(including containment and no-action alternatives). At that time, it may be determined that additional
site-specific information or technology-specific treatability studies are necessary for an objective detailed
analysis. Also, it will be necessary to identify and verify the action-specific ARARs that each respective
alternative will be required to meet.

For the Phase | RFI/RI work plan, the appropriate level of ‘alternatives analysis is the listing of general
response actions most applicable to the type of site under invéstigation. General response actions are
defined as those broad classes of actions that may satisfy the objectives for remediation defined for
OUs. Table 5-1 provides a list and description of general response actions and typical technologies
associated with remediating soils, groundwater, sediments, and surface water. Table 5-1 also includes
a general statement regarding the applicability of the general response action to potential exposure
pathways. Not all of the alternative response actions and typical technologies listed may be appropriate
for the IHSSs comprising OU5. Some will be discarded during the screening of alternatives.

The response actions outlined in Table 5-1 must be applied to the potential exposure pathways that will
be identified for OUS. The response actions can be capable of providing control over all or some of the
potential pathways. Partially effective response actions can be combined to form complementary sets
of response actions that provide contro! over all pathways.

In general terms, potential human exposure may be avoided by prevention of contaminant release,
transponrt, and/or contact. Thus, application of the response actions may be considered at three
different points in each potential exposure pathway: (1) at the point where the contaminant could be
released from the source, (2) in the transport medium, and (3) at the point where the contact could
occur with the released contaminant.

The existing data regarding the site hydrogeologic characteristics and potential soil and groundwater
contamination are not sufficient for implementing the screening process. The IAG and this work plan
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indicate that the following information will be collected during the Phase | RFI/Ri for the characterization
of the source and groundwater contaminants and for the preliminary screening of alternatives:

. Describe contaminant fate and transport

- Collect and analyze soil and groundwater samples below and hydraulically
downgradient of potential release areas to evaluate contaminant spread

- Collect groundwater samples at selected locations to evaluate contaminant
distribution ' -

- Collect and analyze surface water and sedlment samples at the Detention
Ponds ’ : '

- Coliect sediment/surface soil samples in the creek/stream and Interceptor
Ditch beds ’ ’

- Collect surface soil samples .at the Ash Pits, incinerator, and around the
Concrete Wash Pad ' , ‘ -

- Describe and characterize hydrogeology beneath all IHSS areas

. Site physical characterization
- Groundwater flow regtme within the unconfmed aquifer
- Soil types and. general engmeenng propemes
- Surface water flow regnme
- Depth to groundwatgr and saturated thickness
These data will provide for a"c’:omparam't'ive evaluaiionbf the technologies with respect to implementability,
effectiveness, and cost, and will allow for. mformed decisions to be made with respect to the selection

of preferred technologles The FSP (Section 7 ) describes the methodology that will be followed to
obtain the required mformatlon

Detailed Analysi'sf‘;f Re:“ﬁédial Alterr{éﬁves

ltis unliké!y that sufficient data will be generated during the Phase | investigation to allow a detailed
analysié‘ of remedial alternatives. The detailed analysis of each alternative will be performed when
sufficient data is ‘generated during the remedial selection process. The detailed analysis is not a
decision-making process, but it is the process of analyzing and comparing relevant information in order
to select a remedial action. Each alternative will be assessed against nine evaluation criteria, and the
assessments will be compared to identify the key tradeoffs among the alternatives. Assessment against
the nine evaluation criteria is necessary for the Feasibility Study (FS) and the subsequent Record of
Decision (ROD)/Corrective Action Decision (CAD) to comply with the CERCLA/RCRA ARARs. The nine
specific evaluation criteria are:
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. Overall protection of human health and the environment
. Compliance with ARARs

. Long-term effectiveness and permanence

U Reduction of toxicity, mobility, or volume

. Short-term effectiveness

) implementability

U Cost

o State acceptance

. Community acceptance

These criteria are described in the CERCLA EPA gundance document (U S EPA 1988a) The initial two
criteria are considered threshold criteria because these alternatwes must be satisfied before further
consideration of the remaining criteria. The next five. cntena are considered the primary criteria on which
the analysis is based. The final two criteria, state and communny acceptance, are addressed during the
final decision-making process after completlon of the .'Correctlve Measure Study/Feasibility Study
(CMS/FS).

5.8 TASK 8 - TREATABILITY STUD!ES

This task includes efforts to provide technica suppon in'the. form of bench-scale treatability tests to the
Rocky Flats Plant ER Program in the event that treatabnhty studies are necessary or appropriate to
support the OU5 RFI/RI. ;

remedial alternative; and ( ) reduce cost and performance uncertamnes for treatment alternatives to
acceptable levels so that a remedy can be selected. Treatability study requirements are developed
during the development and screemng of remedial alternatives (subsection 5.7) and include all available
data from the current study as_y well as prior studies.

Numerous tébhn‘ologies that aﬁpear to be potentially applicable for treating OU5 will be screened for
treatability testing. The technologies selected for screening will be limited to those already commercially
established or which vh“ave demonstrated potential for processing spent solvents, radionuclides, oils, and
similar contaminants. “-Additionally, the technologies considered will be required to be readily
implementable (i.e., standard design package units available) within a short time frame. Innovative and
alternative technologies not meeting the above requirements will not be considered.
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Depending on the hydraulic properties of the unconfined aquifer considered for remediation, it may be
feasible to collect groundwater for treatment above ground. In that case, the following technologies
have been identified for potential testing:

. Chemical Oxidation of Organics - Chemical oxidation is used to degrade hazardous
organic materials to less toxic compounds. Oxidation systems, particularly those using
ultraviolet (UV) light, ozone, and hydrogen peroxide, are powerful tools for treating a
wide variety of common organic environmental ‘convtaminants. Disadvantages are
similar to those for inorganic oxidation reductib_n: apdtential nontarget organics and
inorganics can produce undesirable side products and increase oxidant requirements.

. Granular Activated Carbon (GAC) Adsofptibn of Organics - GACbadsorption is the most
fully developed and widely used tec‘:hnqlo"gy for treating groundwater contaminated with
organics. ltis effective for the re_mbya’llof a wide range of organics from aqueous waste
streams. Bench-scale testing"-f.cpnsisgs-" ':of‘,.vffhnning a series of descriptive tests to
determine isotherms for the grouridwa_tér CQntaminants. GAC is typically regenerated
with a thermal process, and the regener}-ition b:rocess can be performed at either off-site
or on-site facilities. 7"~

. Reverse Osmosis - Re\)erséosmbsis"‘proceéses involve the use of semipermeable
membranes. By applying water ﬁ;reé:éure greater than the osmotic pressure to one side
of the membrane;-water is pé’ssed_through the membrane while particulate, salts, and
high molecular-weight organics “are retained. However, the retained, highly
concentrated soluiiori ,,_(retqgtat )“’:contains dissolved salts as well as the target

contaminants, and requires nygftﬁer treatment or disposal.

J Air_Stripping. - P’Air,__stripping is a proven technology for removal of volatile and

“semivolatile contaminants from water. This process involves the transfer of

e contaminants from a contaminated liquid phase to a vapor phase by passing the two

countercurrent streams through a packed tower. Air emission treatment is generally

" _required, with vapor phase activated-carbon systems being the most commonly used

S, process for this purpose, though other alternatives, such as oxidation and incineration,
exist. The vapor phase treatment unit is generally costly.

. Distillation - Distillation is a process that involves separating compounds by means of
their boiling point characteristics. The primary use of distillaiion is for reclaiming spent
solvents from industrial processes, and it is generally applicable only to rather
concentrated solutions. The process can be used to separate various volatile
compounds or to separate mixtures of organics into light and heavy fractions. The light
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fraction can usually be recycled or used as a boiler feed, while the heavy fraction
requires further treatment.

o Biological Reactors - Biological reactors utilize microorganisms to remove organic
contaminants from the water. Most organic contaminants can be biologically degraded
by introducing the appropriate microorganisms. High concentrations of some organics
and the presence of metals may prove toxic to the organisms, however, and
pretreatment may be required. Several types of a‘erobic reactors exist, including
activated sludge systems, trickling fitters, rotating biological contactors, and immobilized
cell reactors. In general, these methods generate Iarge amounts of sludge, requiring
disposal. S

* Sorption of Radionuclides - Sorption -of inorganics, metals, and radionuclides is a
standard technique for removal and concentration of these contaminants from
wastewater. Common and proven Sbrptidn processes include ion exchange and GAC,
while less-proven techniques involve. theuse of activated alumina, bone char, and
proprietary sorption media. The sorptlon medra are generally chemically regenerated
which results in a concentrated side stream requiring further treatment or disposal. |
exchange and GAC sorben’ts are addressed separately elsewhere in this subsection,
while the use of activated. atumma and bone char are discussed below.

Activated alumin'a“is a poroué form of aluminum oxide with a Iarge surface area. For
similar to ”that for_.,. ron--»excha},r_‘!gve. It has been proven successful in the removal of
arsen_ie ahd ﬂuqride-from groundwater (Rubel 1980). More recently, activated alumina
has shown prOmiée in absorbing plutonium from a low-level wastewater effluent at the
Hanford Stte (Barney et al. 1989). In the same study, plutonium adsorption on bone
char was the most. rapld and gave the highest decontamination factors. Waste-stream-
specific laboratory testmg would provide valuable information on the suitability of these
sorbents for loW—Ievel radionuclide removal.

e “.lon Exchahgé'of Radionuclides - lon exchange processes are used for a wide range
of water treatment application, including commonly recognized systems such as
demineralizers and water softeners. The goal of an ion exchange system is to remove
undesirable ions of a certain type(s) from a solution and replace them with more
acceptable ions. Radionuclides are commonly removed from waste streams at nuclear
facilities using ion exchange.
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lon exchange resins, particularly anion exchange resins, have been used to recover
uranium from mine run-off water for many years. Extensive studies on the laboratory
scale report removal of uranium from natural waters as high as 99 percent (Sorg 1988).
A smali full-scale ion exchange system was capable of removing uranium from drinking
water supplies to as low as 1ug/l (Jelinek and Sorg 1988). lon exchange resins are
typically rechargeable; however, the resins used in radioactive applications are
generally only used once and are then disposed of as solid waste. Although published
information in the removal of plutonium from natUral waters by ion exchange has not
been found, there is indication that lonnzed plutomum is removable using this
technology (Marston 19390). : '

5

In cases where collection of groundwater is not feasi_ble‘dr practical, the following technologies have
been identified for potential testing: g

. In Situ Biological Treatment - Dependmg on the effective porosity of the soils, in situ
biological treatment may be feasnbie In. situ biological treatment of groundwater
involves the stimulation of biological growth in_the contaminated zone in order to
reduce the contammant concentratlons Mlcroorgamsms that can use some or all of
the contaminants as substrates will normally exist in a contaminated environment. The
microorganisms are stimulated to- mcrease their biological growth and consumption of
contaminants through addition of Cessentsal nutrients. Aerobic treatment systems also
require the introduction of oiygeh, In situ treatment is dependent on geological and
hydrologi_cai condit__:iohs. The pfopé_'ss is relatively inexpensive.

. Vacuum Extractlon Volatlle_v_ sntaminants can be removed from soil using vacuum
extractlon Wthh is an in situ treatment technology that involves the air stripping of
' cqntammants by mducmg a vapor flow through the soil. Since this technology involves
the transfer of contaminants to the vapor, air emission treatment is generally required.
The efficiéncy of the process is highly dependent on geologic conditions, and would
tend to be ineffective in low-permeability materials.

In cases where contaminants are entrained in soils, the soil (such as surface soil) is accessible, and the
contamination is of limited areal extent, the following technologies have been identified for potential

testing:

o Solidification/Stabilization - Solidification is a process in which contaminants are
mechanically bound to solidification agents, reducing their mobility. This produces a
solid matrix of waste with high structural integrity. Stabilization usually involves the
addition of a chemical reagent to react with the contaminant, producing a less mobile
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or less toxic compound. Solidification and stabilization are frequently used together
and are a well-established method for reducing the mobility and toxicity of hazardous
wastes. This process generates large volumes of solidified materials requiring disposal.

. Vitrification - The vitrification process involves heating the waste matrix to a very high
temperature and either combining the matrix with molten glass or heating the matrix
until it melts. Once cooled, the moiten mass solidifies into a stable, noncrystalline solid
resistant to leaching of inorganic, metal, and radio’nuclide contaminants. Organic
components are destroyed by pyrolysis. The process can be conducted either in situ
or off site; however, the process is generally expensuve ‘

. Physical Separation - Soil contaminants are often found to be associated with a
particular size fraction of soils, most often fine particles. In these cases, fractionation
of the soil based on particle size can be an-effective means of reducing the volume of
the material that requires further’ treatment The processes used for soil size
fractionation include screening, classnchatoon, fiotation, and gravity concentration.

. Soil Washing - Soil washing is based on theﬁ'rincible of contaminant removal from soil
by washing with two Ilqmd solunons Washmg agents include water, acids, solvents,
surfactants, and chelators Wrth the selection of appropriate washing solutions, soil
washing technology can potentlally be used to remove organics, inorganics, metals,
and radionugclides.. The wash solutnon containing the contaminants will require
treatment. and /or dlsposal '

5.9 TASK 9 - REMEDIAL INVESTIGATION 'REPORT

An Rl report will be,p[g_apaféd ,§U‘”mmarizing the data obtained during the Phase | field work and data
collected from p“revious‘éhd ongoing investigations. This report will:

e Describe in'detail the field activities that serve as a basis for the Rl report. This will
’ include any deviations from the work plan that occurred during implementation of the
field investigation.

) Dichss site physical conditions. This discussion will include surface features,
meteorology, surface water hydrology, surficial and subsurface geology, groundwater
hydrology, demography and land use, and ecology. '
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. Present site characterization results from all RFi/R! activities at OU5 and characterize
the nature and extent of contamination. The media to be addressed will include
contaminant sources, soils, sediments, groundwater, surface water, air, and biota.

. Discuss contaminant fate and transport. This discussion will include potential migration
routes, contaminant persistence, chemical attenuation processes and potential
receptors.

. Present a baseline risk assessment. The risk assessment will include human health and

environmental evaluations.
. Present a summary of the findings a‘nd' conclusions.

. Identify data gaps for later phases of this investigation.
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6.0
SCHEDULE

The schedule for conducting the Phase | Remedial Investigation is summarized in Figure 6-1. Dates
shown are from the Interagency Agreement (IAG), dated January 22, 1991. According to the schedule,
approximately 3 years will elapse from the time this work plan is finalized until the Phase | Remedial
Investigation Report is issued.
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7.0
PHASE | FIELD SAMPLING PLAN (FSP)

7.1 BACKGROUND AND SAMPLING RATIONALE
7.1.1  Background

The objectives of the Phase | RCRA Facility investigation (RF!) /Be’fne@iéﬂnyestigation (Rl) are:

. To characterize the physical and hydrogeologtc setting of the lndlwdua| Hazardous
Substance Sites (IHSSs)

. To assess the presence or absence of contamination at each site

. To characterize the nature and extéht..__ﬁ_f contamination at the sites, if present

{ Baseline.Risk Assessment and Environmental Evaluation

Within these broad objectives, site-specific C ata needs have: been identified in Section 4.0. The purpose
of this section of the work plan is to provide: a Fleld Sampling Plan (FSP) that will address data needs
and data quality objectives. The FSP, developed in: this section is based on the requirements of the IAG
Statement of Work for OU5 and the data needs developed in Section 4.0. It is important to recognize
that additional phases of mvestngaﬂon -and- nsk assessment may be required at some IHSSs prior to
feasibility studies. < ' :

Generally, only limited vinfgrﬁatiqn* is.available concerning the IHSSs in Operable Unit Number 5 (OUS5)
since there haife:been ‘N0 previeﬁs.:fie'ld investigations of these sites. Available information includes
aerial photogréphs site histories and some analytical data for samples collected near the IHSSs. Little
information exists specific to the physical characteristics of the sites or to the nature and extent of the
contamnnauon if present '

One of the objecfives “of ;zhve RFI/Rl is to assess the presence or absence of contamination in the
groundwater, surface Waier, and soils at the sites. A stepped approach is outlined in the |1AG and will
be used in Phase | to achieve this objective. This approach uses an iterative process involving
continuing reassessment of the site conditions as data are obtained. Based on this process, the
suosequent field sampling program may be modified to collect more representative data for each IHSS.
This FSP describes this stepped process.
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Based on the previous investigations and historical data presented in Section 2.0 of this report, the
primary potential contaminants of concern are metals and radioactive materials. Insufficient data exists
to confirm or deny the presence of organic compounds in IHSSs within OUS.

7.1.2 Sampling Rationale

As discussed above, a stepped approach will be used for the samphng program. There are four steps
which may be completed at any site.

* Step 1 consists of a review of existing data, .including aerial- photographs and site
records. Data from ongoing or other operable unit investigations that have become
available since preparation of this Phase 1 work plan will be compiled and evaluated.
These data will be validated as apprbpriate for incorporation into the QU5 site
characterization. This review .of existing -information has already been partially
performed during preparation of this Phase | work plan.

. Step 2 involves screenmg activities, mcludmg ‘radiation surveys and a soil gas survey
at the Original Landfill area “These actfvmes are desrgned to provide Phase | screening-
level data concerning the presence or absence of contaminants at the sites.

. Step 3 consists of Phase | sampling activities for soil, sediment, and surface water. Soil
borings will -be completed at some IHSSsto collect samples at depth and to
characterize the IHSS: Some of the sampling locations may be selected to investigate
anomaliés identified in'the Step 2 soil gas and radiation surveys. This step will provide
confirmation of the Phase | screening data as well as aid in Phase | geologic and
hydrog"eologic characterization of the sites.

. . Step 4-is momtonng weu installation and sampling, which will follow Step 3 Phase |
characterization and samphng Groundwater monitoring wells will be installed to
characterize the hydrogeologic setting of each site and to monitor alluvial groundwater
conditions within or downgradient of several sites. These wells will be sampled after
completion and development, and the results will be included in the Phase | RFI/RI
Report.

7.1.3 Modifications to the IAG Plan

Several sampling and analytical activities described in the Interagency Agreement (IAG) have been
modified in this FSP. These modifications, listed below, have been made so that each IHSS can be
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better evaluated during the Phase | investigation. Maodifications to the Phase | sampling program are
presented first followed by modifications to the Phase | analytical program.

Phase | Sampling Program Modifications

1)

Radiation surveys and limited soil sampling will be conducted.at the Surface Disturbance areas.
The purpose of these activities is to assess the presence or absence of contaminants at these
sites. The rationale for this sampling is that if contamination is not found, the surface
disturbances can be removed from further phases of the RFI /R:l process.

An investigation of a second surface disturbance (south of the Ash Pits) has been added to the
Phase | investigation. This is an area where unknown activities have taken place at excavation
and fill areas. The investigation of this area will include a review of the aerial photos, a radiation
survey, surface soil sampling, and nine soﬂ bonngs -Detalls of this program are contained in
subsection 7.2.4. '

No FIDLER radiation survey will be conducted at the Ongmal Landfill (IHSS 115). This survey
has been deleted from the Phase I mvesnganon because a more comprehensive gamma
radiation survey using a germamum dete;:tor was completed in the fall of 1990.

Two-foot composite samples will not be used for volatile or semivolatiles organics analysis at
the Original Landfill” '(!HSS 115). Instead, discrete samples will be collected at two-foot
increments for aha!ysis vv*Cdmposite samples are not appropriate for analysis of organic
compounds, since a srgmﬂcam pomon of the volatiles present in a sample ¢can be volatilized
during composmng ofa sample e

Five sediment samples»aré to be collected from both Ponds C-1 and C-2 (IHSSs 142.10 and
142.11), as proposed in the IAG. However, three of the five locations have been changed so
that more representative samples of the pond sediment can be obtained. The five locations
proposed in this Phase | FSP are:

. . in the deepest portion of the pond,
e Inthe pond, five feet from the inlet, and
. At three randomly selected locations within the pond.

The samples to be collected at the three random locations are the locations which have been
changed from those specified in the IAG. These random samples will provide pond sediment
data that can be statistically averaged, while the samples collected from the deepest pant of the
ponds are likely to provide worst case concentrations. These average and worst case
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7)

concentrations can then be used to better characterize the extent and nature of any
contamination in the ponds and provide more useful data for the Phase | baseline risk
assessment. The three original sampling locations specified in the |AG would provide non-
random data that cannot be used in statistical analyses.

Seven borings will be drilled and sampled in the Original Landfill (IHSS 115) area. One boring
wili be drilied at the location of the former pond and six borings will be drilled in the disturbed
area east of the landfill. The borings will be drilled 3 feet:into weathered bedrock. Samples will
be analyzed for the same constituents as other soil samples from the landfill. There have been
no previous investigations in either the area of the former pond or the disturbance east of the
landfill. These borings will provide Phase | data concerning the presence or absence of
contamination at these locations. ‘

Four Phase | background sediment and surface water samples will be collected along the
Woman Creek drainage. One of the four samples will be collected in Woman Creek adjacent
to its crossing of the South Boulder Diversion- Canal. Two additional background samples will
consist of two sediment and two surface water samples collected west of Highway 83. One

sediment and one surface water ‘sample. will be collected in the ditch connecting Rocky Flats
Lake with Woman Creek. The watet samples will be collected quarterly for one year. These
data, along with other site background data, will be used to: (1) characterize the surface water
quality upgradient of the IHSSs so that contaminant concentrations measured adjacent to the
IHSSs can be evaluated to-determine .if they are characteristic of upgradient (background)

conditions or represent contammatlon from an IHSS or other source; and (2) establish
preliminary baseline water- quamy foquman Creek.

Phase | Analytical Program Modifications

1)

All the Phase 1 soil samples colliected from the Ash Pits area (IHSSs 133.1-133.6) will be
analyzed for metals as well as for uranium, gross alpha, and gross beta radiation. This should
provide a more representative analysis of the wastes thought to be present in these pits. This
is also appropriate, ‘since the groundwater monitoring program calls for analysis of metals in
wells downgradient .of this IHSS. Details of this analytical program are summarized in
subsection 7.3.2.

2) A gamma radiation scan will be conducted by EG&G or its contractor on each of the sediment
samples collected from the location at the deepest portion of Ponds C-1 and C-2 (IHSSs 142.10
and 142.11). Sediment samples at these locations will be collected from the sediment core at
five-centimeter intervals. The rationale behind including this analysis is to evaluate whether
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contamination may exist in thinly stratified layers and to provide additional data to characterize
pond sediment.

3) The IAG specifies that water and sediment samples be analyzed for soluble and insoluble
radionuclides and metals. For the purposes of this Phase | investigation, each of the water
samples will be filtered, and both the filttered and unfiltered aliquots analyzed for the specified
metals and radionuclides. The filtered sample will provide data on the dissolved constituents
and the unfiltered sample will provide data on the total constituent concentrations. Also, water
(both filtered and unfiltered) and sediments will be analyzed for both plutonium isotopes
(239/240). This is consistent with the existing Rockvalats analyticai methods.

4) Several analyses have been added to the Phase. | analytical program to address chemicals of
interest in the Environmental Evaluation. -Groundwater samples from wells instalied at the
Original Landfill (IHSS 115) and one-half of the sediment samples collected in Woman Creek
will be analyzed for TCL pesticides/PCBs.. Al surface (0-2 inches) soil samples taken in OU5
and sediment samples coliected in Woman Creek will be analyzed for total organic carbon
(TOC). '

7.2 PHASE | INVESTIGATION PROGRAM .~

This section describes the Phase | investigation "‘pr»_ogram for the IHSSs within OU5. For each IHSS, the
tasks listed are generally divided into office a"ctvivities prior to field sampling (Step 1), field screening
activities prior to sampljng'(Sté’;;»:'z)», field sampling ,‘z::étivities (Step 3), and groundwater monitoring well
installation and sampling (Step 4).' As part-of the field sampling program, data from the site-wide
monitoring program will be used as appropriate to add to, or substitute for, the data collected during
the Phase | investigation. The sites included within OU5 are IHSS 115 - Original Landfill; IHSS 133 - Ash
Pits 1-4, the Incinerator, and the'Conbcrete Wash Pad; IHSS 142.10 and 142.11 - C-Series Detention
Ponds; and IHSS 209 - Surface Disturbance Southeast of Building 881. In addition, a second surface
disturbance south of the Ash Pits will also be evaluated. For reference, the Phase | investigation
programs for each IHSS are summarized in Tables 7-1 through 7-4. A number of standard operating
procedures (SOPs) will be used during the investigation. The SOPs are cited in this section and
discussed further in Section 11.0 of this Phase | work plan.

7.2.1 IHSS 115 - Original Landfiil
Step 1 - Review Aerial Photographs

Aerial photographs taken during operation of the Original Landfill will be reviewed to identify the extent
of the Original Landfill and the disturbed area located to the east of the Original Landfill. The areas to
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be studied during later steps of this investigation, including the location of the former pond, will be
delineated from the aerial photographs. Additional studies conducted at the Landfill after preparation
of this Phase | work plan will be evaluated during Step 1 (see Table 7-1). Also as part of Step 1, the
gamma radiation survey conducted at the Original Landfill using a germanium detector will be reviewed.

Step 2 - Soil Gas Survey

A real-time soil gas survey will be conducted over the Original Landfill and the disturbed area located
to the east of the Landfill (Figure 7-1). As specified in the IAG, the soil gas.samples will be taken on a
100-foot grid according to the procedures described in SOP '3.9. it is anticipated-that a method utilizing
a hand-driven probe may be necessary on the steep slopes of the Landfil. The probe will be driven
approximately 2 feet into the soil to collect the soil g'as. The soil gas samples will be analyzed for
1,1,1-trichloroethane (TCA), dichloromethane, benzene, carbon tetrachloride, tetrachloroethene (PCE),
and trichloroethene (TCE). Analytical peaks of compounds for which the gas chromatograph (GC) is
not calibrated will be noted. The soil gas survey will be conducted using a portable GC. The analytical
program for the soil gas survey is discussed in subéecti_on" 7.3.2.

Step 3 - Soil Cores, Soil Borings, Surfaé:év Water,- and _§edimér'\t~samples

Soil cores will be collected on a random baSIs to venfy the soil gas survey. One soil core will be
collected for every 50 soll gas samples at the same depth as the soil gas samples. Based on the
number of soil gas sampllng locat:ons it is estimated that two soil cores will be collected. One soil
boring will be drilled in the Iocat:on of the former pond. Six soil borings will be drilled in the disturbed
area east of the Iandfnll If plumes are identified. by the soil gas survey, soil borings will be utilized to
transect the plumes.:, Three bonngs will‘be-placed at up to three areas where plumes have been
identified by the sail gas This wﬂl result in a maximum of nine soil borings being drilled at the three
plume areas. At.each plume area one soil boring will be placed at the point of the highest soil gas
reading and two borings will. be Iocated downslope of that point. As specified in the IAG, each sail
boring will be drilled at least 3:feet into weathered bedrock according to the procedures described in
SOP 3.2. Samples will be taken continuously in these borings. Discrete samples will be collected from
every 2-foot increment and analyzed for the Target Compound List (TCL) for volatile and semivolatile
organic com;ﬁbunds; Samnples will be composited from every 6-foot interval and analyzed for the Total
Analyte List (TAL) for metals and radionuclides. The analytical program for those samples is presented
in subsection 7.3.

During sampling a soil classification survey will be completed at the Original Landfill for use in the
Environmental Evaluation. Several samples may also be collected from 0 to 2 feet for grdin size
analysis.
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The two corrugaied metal pipes protruding from the Landfill (Figure 7-1) will also be investigated in this
FSP. Plant plans will be reviewed and a sewer snake survey will be conducted to attempt to idenify
the open length of the pipes and the sources of water. This survey may use a traceable electronic or
magnetic source attached to the snake such that surface instruments can be used to foliow the path
of the pipe. Other methods for locating pipes may also be used if the sewer snake survey is
inconclusive. If water is found to be flowing through either of the corrugated pipes during this Phase
| investigation, the effluent will be sampled according to SOP 4.3. Results of the sampling will be
reported in the Phase | Rl Report.

The sediments and surface water of the South Interceptor Ditch {SID) and Woman Creek will be sampled
immediately downgradient of the Original Landfill. These locations are shown in Figure 7-2, which is a
map of all the proposed surface water and sediment sampling locations for OU5. A sediment sample
and a surface water sample will be collected at three locations along the SID and two locations on
Woman Creek according to the procedures specmed in SOP 4. 6 for sediments and SOPs 4.2 and 4.3
for surface water, The sediment samples will be collected in areas of the creek or ditch that are
conducive to sediment accumulation. The analyses to be pgrformed on these samples are listed in
subsection 7.3. e e

During sampling a soil classification survey wm ‘be completed at the Ash Pits for use in the
Environmental Evaluation. Several samples may also be collected from 0 to 2 feet for grain size
analysis.

Step 4 - Monitoring Wells  ~

If soil borings are used to transect SOl! gas. plumes monrtonng wells will be instalied in the borings with
the highest soil gas readmgs A maximum of three monitoring wells will be instalied in these borings.
As specified in the 1AG, all of these wells will be installed in the alluvium just above the bedrock
according to SOP 3.6.. ‘

In addition to the above wells, three monitoring wells will be installed in the alluvial aquifer downgradient
of the Original Landfill between the Landfill and the SID {Figure 7-1). The first well will be placed
between the western ieg of the Landfill and the SID. The second well will be placed in the alluvium in
the surface drainage n»orth‘ of Well 5786 between the Landfill and the SID within the area of the old
embankment. The third well will be placed in the alluvium between the southeastern corner of the
boundary of IHSS 115 and the SID, downgradient of the outfall identified on the east side of the Landfill.
These three wells should monitor the principal groundwater migration pathway downgradient of the
Original Landfill.
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The three proposed groundwater monitoring wells will be drilled according to SOP 3.2 and installed
according to SOF 3.6. All wells will be developed according to SOP 2.2. Following development, wells
will be sampled according to SOPs 2.5 and 2.6. The analyses to be performed on these samples are
listed in subsection 7.3. The resuits of the first round of sampling will be reported in the Phase | Rl
Report. The three monitoring wells downgradient of the Landfill will be sampled quarterly for one year.

7.2.2 IHSS 133 - Ash Pits 1-4, Incinerator, and Concrete Wash Pad '
Step 1 - Review Aerial Photographs

Aerial photographs from 1953, 1964, 1968, and 1978 through 1988 will be reviewed to identify the extent
of the disposal areas for these sites including an area north of the west access road and possible waste
disposal areas beyond the boundaries of Ash Pit 1 and"t___he Concrete Wash Pad (see Section 2.0). The
dimensions of each pit, determined from the aerial fbhp"tographs, will be used to assist in planning the
Phase I drilling program and for defining the area of }hé‘"radiaﬁbn survey (see Table 7-2).

Step 2 - Radiation Survey

A radiation survey will be performed over the folr Ash Pits, the Concrete Wash Pad, and the Incinerator.
The radiation readings will be taken on a 10-foot grid according to the procedures described in
SOP 1.16. If hotspots are detected, the size of the grid will be reduced in that area to pinpoint the
radiation source. The results, wm be plotted and, contoured on a map. The Phase | survey will be
conducted using a side- shlelded field instrument for detecnon of low energy radiation (FIDLER) and a
shielded Gelger~Mueller (G-M) pancake-type detector

Step 3 - Surface Soil Sampling énd _Soil Borings

Surface soil samples will 'be. co!lected to a depth of 2 inches at the central location of all areas identified
by the radiation survey as havmg above- -background radiation levels. These soil samples will be
collected according to the sarnphng procedures specified in SOP 3.8.

Borings will be drilled during the Phase | investigation to collect samples for analysis and to further
characterize the pits and pads. As specified in the IAG, these borings will be placed on 25-foot centers
along the long axis of each pit or pad, as identified in Step 1 (see Figure 7-3). In addition, soil borings
will also be placed over hotspots detected during the radiation survey. Based on the present size of
the Ash Pits, Incinerator, and Wash Pad, it is estimated that approximately 85 borings on 25-foot centers
will be drilied in the area. Each boring will be drilied 5 feet into weathered bedrock and will be drilled
and sampled according to procedures contained in SOF 3.2. Samples will be taken continuously in
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these borings. Samples will be composited from every 2-foot interval and analyzed for metals, total
uranium, gross alpha, and gross beta (see subsection 7.3).

During sampling a soil classification survey will be completed at the Ash Pits for use in the
Environmental Evaluation. Several samples may also be collected form 0 to 2 feet for grain size
analysis. :

Step 4 - Monitoring Wells

Three monitoring wells will be installed downgradient of the Ash Prts between IHSS 133 and Woman
Creek (Figure 7-3). Locations for the wells will be selected fouow:ng the Step 3 actlvmes and after a
review of the geologic characteristics of the site. The Iocat»ons will be proposed 1o the Environmental
Protection Agency (EPA) and the Colorado Department of Health (CDH) prior to well installation. The
wells will be drilled according to SOP 3.2, installed accordmg to SOP 3.6, and developed according to
SOP 2.2. The wells will be screened to monitor. the saturated section of the alluvium. Following
development, the wells will be sampled according to SOP 2.5 and 2.6. The Phase | analytical program
for samples coliected from these wells is contained in subsectlon 7.3. The results of the first round of
sampling will be reported in the Phase | Ri"Report. The wells w:ll be sampled quarterly for one year.

7.2.3 IHSS - 142.10-11 - C-Series Deteih!vion“Ponds_,;

Step 1 - Review of Existing Data, .-

Surface water and sedimenf sa'mpleS' are.currently béing collected at locations in the Woman Creek
drainage as part of ongomg momtonng -activ it the Rocky Flats Plant. The sampling locations,
methodology, analytical parameters and results from this monitoring will be reviewed prior to the Phase
1 field investigation to assess the potentxal overlap between the programs. Data collected during the
ongoing monrtormg may satlsfy the requnrements of this OUS program and will be utilized, if appropriate
(Table 7-3). Also ‘as specified in the IAG, the 1986 report "Trends in the Rocky Flats Surface Water
Monitoring® (U S. DOE 1886a) and other data pertaining to these ponds will be submitted to the EPA
and the CDH ;

Step 2 - Surface Water and Sediment Samples

Five surface water samples wili be collected from each of the two C-Series Detention Ponds. At least
one of the five water samples at each pond will be taken from the deepest part of the pond. As
specified in the JAG, during the collection of this sample, the presence of stratification in the pond water
will be evaluated. Stratification of the water column will be identified through temperature and/or
dissolved oxygen measurements taken according to SOP 4.8. If stratification of the pond is identified
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at this location, grab water samples will be taken from each vertically stratified zone. The second
surface water sample from each pond will be collected within 5 feet of the inlet to the pond. The third
surface water sample for each pond will be collected within 5 feet of the pond spillway. The two
remaining sampling locations will be selected at random based on the size of the pond at the time of
sample collection. The surface water sample collected at each location will consist of a composite
sample from the entire vertical water column, except for the grab samples at the deepest sampling
location (described above). Sampies will be collected according to SOPs 4.1, 4.2, and 4.8 as they apply
1o pond water sampling. S

Five sediment samples will be collected from each of the two.C-Sevries'“Detentlon Ponds (Figure 7-4).
One of the five sediment samples will be taken within the pond 5 feet from the inlet. “A.second sediment
sample will be collected from the deepest part of each pond. The other three sambles will be taken
from random locations within the pond as it exists at the time of sampling. All sediment samples will
represent the entire vertical column of sediment preseht at each location. If the sediment depth is
greater than 2 feet, 2-foot composite samples will: be collected ~Sediment samples will be geologically
logged according to SOP 3.1. )

in addition to the above samples, grab sediment samples will be collected from discrete vertical intervals
in the sediment core taken from the deepest part of the pond. These sediment samples will consist of
composite samples collected at 5~centlmeter mtervals in thls ‘core. Each of these samples will be
analyzed by a gamma radiation scan. ‘ '

Sediment samples will also be collected along Woman Creek from the Concrete Wash Pad (IHSS 133.6)
to Indiana Street and along the SID (Flgu_r_e_?‘-Z) Two sediment samples will be collected in the ditch
running from Woman Creek to Mowérﬁ_Rese_ryoir. ‘These sediment samples will be collected within the
creek or ditch at points that ake conducive to the collection of sediment. The sample at each location
will consist of 2-foot composne samples taken to the depth of the first gravel layer below the sediment.
if the sediment is thicker than two feet then additional two-foot composite samples will be coliected.
The following tabuiation provsdes the number of samples that will be collected from several sections of
Woman Creek and the SID. The sediment samples from each of these segments will be collected at
approximately evenly spaced intervals.
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Interval Number of Sediment Samples

Woman Creek between the Concrete Wash Pad 10

and Pond C-1

Woman Creek between Pond C-1 and C-2 4

SID between the Original Landfill and Pond C-2 “.10

Woman Creek between Pond C-2 and Indiana , ' 2

Street R

Ditch to Mower Reservoir between Pond C-2 S e, 2

and Indiana Street

The approximate locations for the above sediment sampleysv'are shown in Figure 7-2.

All sediment samples listed above will be collected’acéordipg to SOP 4.6 and the SOP Addendum
(SOPA) to SOP 4.6 in Section 11.0 of this documeﬁt The chén{ical analyses that will be performed on
these sampies is presented in subsection 7.3. Only one-half of the sediment samples will be analyzed
for pesticides/PCBs. -

in addition to the sampling within OUS5, four sedument and. sun‘ace water samples will be collected west
of OUS to provide background information on Woman Creek. One sediment and surface water sample
will be collected in Woman Creek adjacent 10:its crossing of the South Boulder Diversion Canal. Two
sediment and surface water samples will be collected west of Highway 93 and the fourth sediment and
surface water sample will be: coliected in the ditch connectmg Rocky Flats Lake with Woman Creek.
The samples will be collected according to SOPs 4 1,4.2, 4.3, and 4.6. The background water samples
will be collected quartertv for one year...

Step 3 - Monitoring Weljg

Two monitoring wells will be installed immediately downgradient of each dam at Detention Ponds C-1
and C-2, thus-providing & total of four monitoring wells in this area (Figure 7-4). The welis will be
constructed within the original stream channel according to SOP 3.6 and will monitor the saturated
alluvium. Following development'of the wells according to SOP 2.2, the wells will be sampled according
to SOPs 2.5 and 2.6.. Results of the first round of well sampling will be reported in the Phase | R!
Report. These wells will_be sampled quarterly for one year. The chemical analyses that will be
performed on these samples are discussed in subsection 7.3.
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7.2.4 JHSS 209 - Surface Disturbance Southeast of Building 881 and Other Surface Disturbances

There are two surface disturbances that will be evaluated during the Phase | investigation: 1HSS 209
and a surface disturbance south of the Ash Pits (Figures 7-3 and 7-4). The Phase | field sampling
programs for these areas are similar and are described below. Table 7-4 summarizes the proposed
program for these areas.

Step 1 - Review Aerial Photographs

Available aeriai photographs, including those from 1964, 1969 1971 and 1983 will be reviewed to
evaluate the nature and use of IHSS 209 and the surface dnsturbance south of the Ash Pits (see Table 7-
4). These photos will help to determine if there are an ‘specmc areas within each of these surface
disturbances that should be investigated more fully. In_-.addmon, the feature that appears to be a pond
at IHSS 209 in a 1983 aerial photo will be evaluated

Step 2 - Visual inspection and Radiation Survey

A visual inspection will be conducted overboth, of the surface disturbances to identify any stained soil
and anomalous surface areas. A FIDLER radi “survey wnll ‘also be performed at both areas
according to SOP 1.16. This survey will be condu ed- randomly over each surface disturbance. If
hotspots are detected, the survey will be adjusted 10 pmpomt the radiation source. The results of the
surveys will be plotted on a map and.contoured, i appropnate The radiation surveys will be conducted
usmg a side- sh|e\ded FIDLER and a shlelded G-M pancake-type detector If appropnate the Step 3 fleld

and radiation survey.

Step 3 - Soil, Surface \ a__rter.::"""'anq__hsiédiment Samples

A sediment sar?wple”and surféce"‘:i)\{ater sample (if present) will be collected from the deepest part of both
pond-like dépre’Ssions at IHSS "209 according to SOPs 4.1, 4.2, 4.3, and 4.6 (Figure 7-4). Also, a grab
sample of so,ilv"Willkbe coliected from the surface to a depth of 6 inches in each of the three small
excavations at IHSS 209 according to SOP 3.8.

At the surface disturbance south of the Ash Pits, two soil borings will be drilled in each of the parallel
excavations, one in the east excavation area, and four in the west excavation area, resulting in a total
of nine borings (Figure 7-3). The borings will be drilied to a depth of 12 feet and will be drilled and
sampled according to SOP 3.2. The borings will be logged according to SOP 3.1. Samples will be
taken continuously. Discrete samples will be collected from every 2-foot increment and analyzed for
the TCL for volatile and semivolatile organic compounds. Samples will be composited from every 6-foot
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interval and analyzed for the TAL for metals and radionuclides. One surface soil sample will be coilected
in the north-south excavation (Figure 7-3). In addition, surface soil samples will be collected at any
radiation hotspots or stained areas identified from the visual inspection and radiation survey. The
analytical program for these soil and water samples is presented in the following section.

During sampling a soil classification survey will be completed at the Surface Disturbances for use in the
Environmental Evaluation. Several samples may also be collected_from' 0 to 2 feet for grain size
analysis. S

7.3 SAMPLE ANALYSIS

This section describes the sample handling procedures ar\d :‘analytical program for samples collected
from the Phase | investigation. In this section, sample desrgnatrons analytical requirements, sample
containers and preservation, and sample handhng and documentatlon requirements will be discussed.

7.3.1  Sample Designations

All sample designations generated for this RFI/RI will conform to. the input requirements of the Rocky
Flats Environmental Database System (HFEDS) Each sample. desngnatlon will contain a nine-character
sample number consisting of a two-letter prefix rdentrfymg the media sampled (e.g., "SB" for soil borings,
*SS" for stream sediments), a unique five-digit’ number ‘and a two-letter suffix identifying the contractor
(e.g., "WC" for Woodward-Clyde).~One sample number will be required for each sample generated,
including Quality Assurance (QA) /Quahty Control (OC) samples. In this manner, 99,999 unigue sample
numbers are available for. each contractor that contnbutes sample data to the database. A block of
numbers will be reserved for the Phase 1-RE1/RI samphng of OUS5. Boring numbers will be developed
independently of the samplte nurnbers from a boring. Specific sample location numbers are not
assigned at this time, pendmg the résulﬁs of the aerial photograph analysis and review of existing data.

7.3.2  Analytical Requirements

Generally, samples collected durmg the Phase | Rl will be analyzed for some or all of the following
chemical and radlonuchde parameters

. Nitrate ’

. TAL metals

. Uranium 233/234, 235, and 238

. Transuranic elements (plutonium and americium)

. Cesium 137 and strontium 89,/90

L Gross alpha and gross beta
Phase | RFI/RI Work Pien - Woman Creek Priority Drainage Finat Draft
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. Tritium

. Total dissolved chromium (water only)
o Beryllium

. TCL volatile organics

. TCL semivolatile organics

. Total organic carbon (TOC)

. TCL pesticides/PCBs

. CO,, HCO,, Cl, 8SO,, NO, (water only)

The specific analytes in the groups listed above and their detectnon/quanmatlon hmns are contained in
Table 7-5. The specific Phase | analytical programs for each IHSS are contamed m Table 7-6. Both
filtered and unfiltered surface water and groundwater samples will be analyzed at each location.

The analytical program for each media at every IHSS is summarized in Table 7-6. The analytical
program for each IHSS was developed in the IAG’ basi the ‘type of waste suspected to be present
at each site. The specific analytes and detectlon/quanmatnon limits are specified in the IAG by
referenceto CLP (Contract Laboratory Program) analyses “The General Radiochemistry and Routine
Analytical Services Protoco! (GRRASP) (EG"&G»»JQQOf) provides ahstmg of CLP analytes and limits that
will be used for this Phase | RFI/RI. These. analytes ar d limits. are presented in Table 7-5. The program
shown in Table 7-6 should address the bulk of chemxcals and’ compounds that were handled or are
suspected to be present at OU5 and enable detecuon of soil, sediment, surface water, and groundwater
contamination, if present.

Nitrates are included becaﬁse‘ low-lei/el ‘radioactive wastes with high nitrate concentrations may be
present in Woman Creek or: the SID Metals.were'probably disposed of at OUS; however, details are
not well known. Therefore all ‘of the TAL metals have been selected for Phase | analysis.

Uranium is Inkely to have been a consmuent of the wastes at OUS. The isotopes U-233, U-234, U-235,
and U-238 have been selected for ana!ysxs in Phase I. Plutonium is the only transuranic element that
is used onthe sne However, amencuum is a daughter product of plutonium and is found at the Rocky
Flats Plant.- Iherefore, plutoplum and americium have also been selected as Phase | radionuclide
parameters. Gfbss_alpha_ and'ﬁgroﬁss beta are included as screening parameters because they are useful
indicators of radionuciideé.’ Tritium, strontium, and cesium are also included in the analytical program.

Volatile and semivolatile organics may have been handled at OUS in small quantities. The specific
compounds used are unknown; therefore, all of the TCL volatile and semivolatile organics will be
included in the Phase | analyses. TCL pesticides/PCBs and TOC have been included to provide data
for the environmental evaluation.
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TABLE 7-5

PHASE |

SOIL, SEDIMENT, AND WATER SAMPLING PARAMETERS
AND DETECTION LIMITS

TARGET ANALYTE LIST - METALS
Aluminum
Antimony
Arsenic
Barium
Berylflium
Cadmium
Calcium
Cesium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Strontium
Thallium
Tin
Vanadium
Zinc

TOTAL ORGANIG’ CARBON

DETECTION LIMITS*
Soil/Sediment (ma/kg)
40

Water (ug/l)
200

12
2

40
1.0

1.0

., 2000
.. 200
v 2.0

10

5.0

10

20

1.0

20
2000

3.0

0.2

40

8.0

2000

1.0

2.0

2000

40

2.0

40

10.0

4.0

1

QUANTITATION LIMITS*

TARGETCOMPOUNDSLST vouuufs Water (wg/) Soil/Sediment (yg/k
Chloromethane - 10 10
Bromomethane 10 10
Vinyl Chloride 10 10
Chioroethane 10 10
Methylene Chloride 5 5
Acetone 10 10
Carbon Disulfide 5 5
1,1-Dichioroethene 5 5
1,1-Dichloroethane 5 5
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TABLE 7-5
(Continued)

PHASE |
SOIL, SEDIMENT, AND WATER SAMPLING PARAMETERS
AND DETECTION LIMITS

QUANTITATION LIMITS*

TARGET COMPOUNDS LIST - VOLATILES (Continued) Water (ug/l) Soil/Sediment (yg/ka)
total 1,2-Dichloroethene
Chioroform
1,2-Dichioroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyt Acetate
Bromodichloromethane
1,1,2,2-Tetrachloroethane
1,2-Dichloropropane
trans-1,3-Dichioropropene
Trichioroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
cis-1,3-Dichloropropene
Bromoform
2-Hexanone
4-Methyl-2-pentanone
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl Benzene
Styrene
Total Xylenes

mmmmmmmmmggh_ammm

oo angoaom

QUANTITATION LIMITS*

TARGET COMPOUNDS LIST -"SEMIVOLATILES Water (vq/l) Soil /Sediment k
Phenol 10 330
bxs(Z-Chloroethyi)eth 10 330
2-Chlorophenol 10 330
1,3-Dichlorobenzene 10 330
1,4-Dichlorobenzene = 10 330
Benzyi -Alcohol ' 10 330
1,2- chhlorobenzene 10 330
2-Methyiphenol. ™.~ ./ 10 330
bls(2~Chlorolsopropy|) ether 10 330
4-Methyiphenol 10 330
N-Nitroso-di-n-dipropylamine 10 330
Hexachloroethane 10 330
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TABLE 7-5
(Continued)

PHASE |
SOIL, SEDIMENT, AND WATER SAMPLING PARAMETERS
AND DETECTION LIMITS

QUANTITATION LIMITS*

Y

TARGET COMPOUND LIST - SEMIVOLATILES Water (ug/l) Soil/Sediment (ua/kg)
(Continued)

Nitrobenzene 10 330
isophorone 10 330
2-Nitrophenol 10 330
2,4-Dimethylphenol 10 330
Benzoic Acid B0 7 1600
bis(2-Chloroethoxy)methane 10 330
2,4-Dichlorophenol =+, 330
1,2,4-Trichlorobenzene < 330
Naphthalene 330
4-Chioroaniline 330
Hexachlorobutadiene 330
4-Chloro-3- methylphenot(para—chloro-meta-creso!) 330
2-Methylnaphthalene 330
Hexachlorocyclopentadiene 330
2,4,6-Trichlorophenol! 330
2,4,5-Trichlorophenol 1600
2-Chioronaphthalene 330
2-Nitroaniline 1600
Dimethyiphthalate 330
Acenaphthylene 330
2,6-Dinitrotoluene 330
3-Nitroaniline 1600
Acenaphthene 330
2,4-Dinitrophenol 1600
4-Nitrophenol 1600
Dibenzofuran 330
2,4-Dinitrotoluene 330
Dnethylphthalate 330
330

Fiuorene ) 330
4-Nitroaniline 1600
4,6-Dinitro-2-methylphenol 1600
N-nitrosodiphenylamine = 330
4-Bromophenyl Phenylether ' 330
Hexachlorobenzene S 330
Pentachlorophenol 1600
Phenanthrene 330
Anthracene 330
Di-n-butylphthalate 330
Fluoranthene 330
Pyrene 330
Butylbenzylphthalate 330
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TABLE 7-5
{Continued)

PHASE |
SOIL, SEDIMENT, AND WATER SAMPLING PARAMETERS
AND DETECTION LIMITS

TARGET COMPOUND UST - SEMIVOLATILES Water (pa/l) Soil/Sediment (ua/kq)

(Continued)
3,3"-Dichiorobenzidine .20 660
Benzo(a)anthracene 330
Chrysene 330
bis(2-Ethythexyl)phthalate 330
Di-n-octylphthalate 330
Benzo(b)fluoranthene 330
Benzo(k)fluoranthene 330
Benzo(a)pyrene 330
Indeno(1,2,3-cd)pyrene ~, 330
Dibenz(a,h)anthracene 330
Benzo(g,h,i)perylene 330

TARGET COMPOUND LIST - PESTICIDES/PCBS

alpha-BHC
beta-BHC
deita-BHC

gamma-BHC (Lindane)

Heptachlor
Aldrin

Heptachior epoxide

Endosulfan |
Dieldrin
4,4'-DDD
Endrin
Endosuifan i
4,4'-DDD
Endosulfan sulf
4,4DDT |
Methoxychlor:
Endrin ketone

alpha-Chlordane
ga‘mmafChlorQane

Toxaphene,

Aroclor-1016-., '

Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
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QUANTITATION LIMITS*
Soil /Sediment k

8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
16.0
16.0
16.0
16.0
16.0
16.0
16.0
80.0
16.0
80.0
80.0
160.0
80.0
80.0
80.0
80.0
80.0
160.0
160.0
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TABLE 7-5
(Cencluded)

PHASE |

SOIL, SEDIMENT, AND WATER SAMPLING PARAMETERS

AND DETECTION LIMITS

REQUIRED DETECTION LIMITS*

RADIONUCLIDES Water (pGi/£) Soil/Sediment (pCi/g)

Gross Alpha 2
Gross Beta 4
Uranium 233 +234, 235, and 238 (each species) 0.6

Americium 241 0.01~7

Plutonium 239+240 0.01

Tritium 400 '

Cesium 137 1
Strontium 89+80 1

Parameters Exclusively for Groundwater Samples

ANIONS
Carbonate
Bicarbonate
Chloride
Sulfate
Nitrate as N

FIELD PARAMETERS
pH
Specific Conductance
Temperature
Dissolved Oxygen
Barometric Pressure

Total Dissolved Solids®..

4 dry

10 dry
0.3 dry
0.02 dry
0.03 dry

400 (pCi/ml)

0.1 dry

_ 1dry

DETECTION LIMITS*
Water (mg/?)

- G—y
oo

oo,

0.1 pH unit
1

0.5

5

*

achievable under ideal conditions. “Actual limits may be higher.
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The analytical parameters for the soil gas survey at IHSS 115 are 1,1,1-trichloroethane (TCA),
dichloromethane, benzene, carbon tetrachloride, tetrachloroethene (PCE), and trichloroethene (TCE).
Detection limits proposed for these parameters during the soil gas survey are listed in Table 7-7.

7.3.3 Sample Containers and Preservation

Sample volume requirements, preservation techniques, holding times, and container material
requirements are dictated by the media being sampled and by the analyses to be performed. The soil
matrices to be analyzed will include soils and sediments. The water. matrices for analysis will include
surface water and groundwater. Tables 7-8 and 7-9 list analytical’parameters of interest in OUS for water
and soil matrices, along with the associated container size, preservatives (chemical and /ortemperature),
and holding times. Additional specific guidance on the apprdpriate use of containers and preservatives
is provided in SOP 1.13, Containerizing, Preserving, Handling, and Shipping of Soil and Water Samples.

7.3.4 Sample Handling and Documentation

Sample control and documentation is necessary to ensure tn’e“ defensibility of data and to verify the
quality and quantity of work performed in-the field. Accountable documents include logbooks, data
collection forms, sample labels or tags, cham~of-custodyforms photographs and analytical records and
reports. Specific guidance defining the necessary sample control identification, and chain-of-custody
documentation is discussed in SOP 1.14. ‘

7.3.5 Data Reporting Reqyirement'é"'»-:E‘

Field data will be input mto the RFEDS envrronmental database using a remote data entry module

supplied by EG&G. Data. wrll be. entered ona trmely basis and a 3.5-inch diskette will be delivered to
EG&G. A hard copy report will be generated from the module for contractor use. The data will be put
through a prescrlbed QC process based on Standard Operating Procedure (SOP) 1.14 to be generated
by EG&G. ‘

A sample tracking spreadsheet will be maintained by the contractor for use in tracking sample collection
and shipment.~EG&G will supply the spreadsheet format and will stipulate the timely reporting of the
information. This data will also be delivered to EG&G on 3.5-inch diskettes.

Computer hardware and software requirements for contractors using government supplied equipment
will be supplied by EG&G. Computer and data security will also follow acceptable procedures outlined
by EG&G.
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TABLE 7-7
PHASE | INVESTIGATION

SOIL GAS PARAMETERS AND
PROPOSED DETECTION LIMITS

IHSS-115 Original Landfill

Volatiles " Detection Limit

11,1 TCA 1 'I/Q/z }
Dichloromethane 1,ugx/'vl -
Benzene 1pg/t
Carbon Tetrachloride /S 149/t
PCE S 1 /1
TCE 1pg/t

NOTE: Detection limits are a function of the detector type aﬁd~injé9ﬁon volume. Thus, the detection

limit may vary.
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TABLE 7-8

SAMPLE CONTAINERS, SAMPLE PRESERVATION,

AND SAMPLE HOLDING TIMES FOR WATER SAMPLES

, Holding
Parameter Container Preservative Time
Liguid - Low to Medium Concentration Samples
Organic Compounds:
Purgeable Organics 2 x 40-m¢ VOA vials with Cool, 4°C* 7 days
(VOCs) teflon-lined septum lids with HCI to pH<2 14 days
Extractable Organics 1 x 4-2 amber® /Cool, 49C* 7 days until
(BNAs), Pesticides glass bottle extraction,
and PCBs 40 days after
extraction
Inorganic Compounds:
Metals (TAL) 1x 1-£ polyethylene - _ Nitric acid 180 days®
bottie " pH<2; Cool, 4°C
Cyanide 1 x 1-2 polyethylene ' Sodium hydroxide® 14 days
bottie " pH>12; Cool, 4°C
Anions 1x1-¢ polyethylene_,., "COBI, 4°C 14 days
bottles o
Sulfide 1x1-2 polyethylene_ 1 m{-zinc acetate 7 days
bottle ) sodium hydroxide to
............ _} pH>g; Cool, 4°C
Nitrate _:1 X 12 polyethylene Cooal, 4°C 48 hours
Total Dissolved o ""1 x1-2 polyethylene'" Cool, 4°C 48 hours
Solids (TDS) bottle
Radionuclides Nitric acid pH<2; 180 days

1x 1 24 polyethylene

bottle

* Add 0.008% sodium thiosulfate (Na,S,0,) in the presence of residual chlorine

* Container requirement is for any or all of the parameters given.

¢ Holding time for mercury is 28 days.

¢ Use ascorbic acid only if the sample contains residual chiorine. Test a drop of sample with potassium iodine-starch test paper;
a blue color indicates need for treatment. Add ascorbic acid, a few crystals at a time, until a drop of sampie produces no color
on the indicator paper. Then add an additional 0.6g of ascorbic acid for each liter of sampie volume.
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TABLE 7-9

SAMPLE CONTAINERS, SAMPLE PRESERVATION,
AND SAMPLE HOLDING TIMES FOR SOIL SAMPLES
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» Holding
Parameter Container Preservative Time
Soil or Sediment Samples - Low to Medium Concentration
Organic Compounds:
Purgeable Organics 1 x 4-0z wide-mouth  “Cool, 4°C 14 days

(VOCs)

Extractable Organics

teflon-lined glass vials

1 X 8-0z wide-mouth Cool, 4°C

7 days until

(BNAs), Pesticides teflon-lined glass vials' ~ extraction,
and PCBs 40daysafter
extraction
Inorganic Compounds:
Metals (TAL) 1 x 8-0z wide-"hw_oL‘}th “..Cool, 4°C 180 days'
glass jar A
Cyanide 1 x'8-0z wide-mouth., Cool, 4°C 14 days
glassjar,
Sulfide ra ) Cool, 4°C 28 days
Nitrate Hi"x..g-ci’zv-vwide-mouth Cool, 4°C 48 hours
“glassjar .
Radionuclides 1.x 1-2 wide-mouth None 45 days
glass jar
'Holding time for mercury is 28 days.
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7.4 FIELD QC PROCEDURES

Sample duplicates, field preservation blanks, and equipment rinsate blanks will be prepared. Trip blanks
will be obtained from the laboratory. The analytical results obtained for these samples will be used by
the Environmental Restoration (ER) Project Manager to assess the quality of the field sampling effort.
The types of field QC samples to be collected and their application are discussed below. The frequency
for QC samples to be collected and analyzed is provided in Table 7-10.

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 required for the
samples. They will also be preserved in the same manner and submitted for the same analyses as
required for the samples. v

Field preservation blanks of distilled water, presefved acpdfding to the preservation requirements
(subsection 7.3.3), will be prepared by the samplihg‘- team-and will be used to provide an indication of
any contamination introduced during field sample prepératioh‘technique. As indicated by Table 7-10,
these QC samples are applicable only to samples requiring chemibal preservation. Equipment (rinsate)
blanks will be collected from a final decontamination rinse to evaluate the success of the field sampling
team’s decontamination efforts on nondeaicat'éd “samplinéméq’uipment.

Equipment blanks are obtained by rinsing c'le_ar:\:ed’equipment with distilled water prior to sample
collection. The rinsate is collected én’d:placed in the appropriate sample container. Equipment rinsate
blanks are applicable to all analyses for water and soil'samples as indicated in Table 7-10.

Trip blanks consisting of deionized water-will. be prepared by the laboratory technician and will
accompany each shipment-of water samples for volatile organic analysis. Trip blanks will be stored with
the group of samples with which. théyvare associated. Analysis of the trip blank will indicate migration
of volatile organics or-problems associated with the shipment, handling, or storage of the samples.

Procedures for monitoring field QC are given in the site-wide Quality Assurance Project Plan (QAPjP).
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FIELD QC SAMPLE FREQUENCY
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Media
Sample Type Type of Analysis iy
petyp yp y Solids - Liquids
Duplicates Organics 1/10° 1/10
Inorganics A0 e 1/10
Radionuclides SOA10 e e 1/10
Field Preservation Blanks Organics ] ~ONA S “ NA
Inorganics A NA = 1/20
Radionuclides NA 1/20
Equipment Rinsate Blanks Organics s . 1/20 1/20
Inorganics Ao S 1/20 1/20
Radionuclides .. .- . 1/20 1/20
Trip Blanks Organics (Volatiles) NR 1/20
Inorganics e NR NR
Radionuclides..... “... NR NR
NA = Not Applicable
NR = Not Required
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8.0
BASELINE HEALTH RISK ASSESSMENT PLAN

8.1 OVERVIEW

A baseline health risk assessment will be prepared for Operable Unit Number 5 (OUS) as part of the
Phase | RCRA Facility Investigation (RFl)/Remedial Investigation (RI') report. Both a human health
evaluation and an environmental evaluation will be performed. This section describes the human health
risk assessment. The environmental risk assessment is descnbed in Sectlon 9.0 of this Work Plan.

The purpose of the Phase | baseline risk assessment__iébto confirm the presence or absence of
contamination at OU5 and provide an estimate of potential health risks that may result from releases of
hazardous substances from OUS in the absence of ahy remedial action. Risks will be calculated for
both on-site and off-site exposures to chemicals released and/or transported from the Individual
Hazardous Substance Sites (IHSSs), using avallable data as well as data collected during the Phase |
investigation of the unit. ) ’

The purpose of the baseline risk assessment is to provxde mformanon useful in determining the following,
as described in the National Contingency Ptan '

. A determlnatlon of. whether the contamlnants of concern identified at the site pose a

current or poten’nal nsk to human heatth in the absence of any remedial action
. A determination of whethg{h_remedlal -action is necessary at IHSSs within the unit, and
an Identlﬂcation of the exposure pathways needing remediation

. A justxflcatlon for performmg remedial actions

This assessment will f'olfllgﬁw"the_guidanc‘:xé”pr‘ovided by the Environmental Protection Agency. It will also
make use of additional information and methods that will facilitate interpretation of the results of the risk
assessment. EPA publications that will be consulted when performing the health risk assessment
include the following: !

. Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual

(Part A). -Interim Final. 1989. EPA/540/1-89/002.
. Guidance for Conducting Remedial Investigations and Feasibility Studies Under
CERCLA. interim Final. 1988.
. Superfund Exposure Assessment Manual. 1988. EPA/540/1-88/001.
. Exposure Factors Handbook. 1989. EPA/600/8-89/043.
Phase | RFI/RI Work Pian - Woman Creek Priority Drainage Fins! Draft
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. Guidance for Data Useability in Risk Assessment. Interim Final. 1930. EPA/540/G-
90,/008.

These documents constitute the most recent and appropriate EPA guidance on public health risk
assessment. It must be emphasized that EPA manuals are guidelines only and that EPA states that
considerable professional judgment must be used in their application. This risk assessment will focus
on producing a realistic analysis of exposure and health risk. c

The risk assessment will be accomplished in five general steps: identification of chemicals of concern,
exposure assessment, toxicity assessment, uncertainty analysis,'ar)d risk characterization.

A separate risk assessment will be performed on each IHSS to the extent appropriate for the IHSS. Due
1o the separated locations, varied historical practices, and different contamination profiles, the IHSSs
should receive individualized treatment. This IHSS-specific analysis will allow the identification of the
most important contributors to the risk from the Operable unit, and it will permit sufficient attention to
be paid to contaminants that may be important at one IHSS but not at another. IHSSs that do not
contribute significant risks can then be identified so that efforts may be aimed at further analysis of the
significant sources of risk.

8.2 IDENTIFICATION OF CHEMICALS OF CONCERN .
Chemicals of concern are a subset. of all the chemicals or other constituents, such as metals or
radionuclides, that are identified at. the unit. They are the chemicals that are evaluated in the baseline

risk assessment. A two-step’ process waII be used to ndentlfy chemicals of concern. First, an initial list
of chemicals of potentnal concem are selected on the basis of the following criteria:

. They are sdentmed in.one or more samples at the IHSS.

. They are related to actlvmes at the IHSS; they are potentially released from an identified
“source in the IHSS.
e - They are recognized or suspected toxicants or carcinogens.

L ‘They are present in significant concentrations (above background).

Chemicals of potential concern will be selected following evaluation of available historical and
background sampling results and the results of the Phase | field sampling proposed for OU5. Existing
background data will be used to heip identify chemicals that are background constituents in the
environment and that are therefore not IHSS-related. Background information is expected to be
available from ongoing studies including the "Background Geochemical Characterization Report, Rocky
Flats Plant." (EG&G 1990c).
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Rocky Fiats Plant, Golden, Colorsde March 21, 1991
226506E/R1.8 03-19-81/RPT/2 Page 8-2



Available historical data on chemical and radionuclide concentrations in groundwater, surface water,
sediments, soils and air near OU5 will be used in conjunction with the results of the Phase | field
sampling program to identify IHSS-related chemicals of concern.

Existing analytical results taken from other sources will be accepted as suitable for risk assessment
purposes. The sampling and analytical program for the Phase | investigation of OUS is described in
Section 7.0 of this Work Plan. The sampling program is designed to address all potential exposure
pathways (groundwater, surface water, sediments, and soils) to the eXtent that they can be anticipated.
Samples and analytical results obtained as part of the Phase |’ mvestrgatron will be collected and
validated according to the Quality Assurance (QA)/Quality Control (QC) procedures described in that
section. Only data validated as suitable for risk assessment purposes will. be used in the risk
assessment. S -

Tentatively Identified Compounds (TICs) will be evaluafted::"to determine if they should be included in the
risk assessment. If there are few of them in comparison to the Target Analyte List (TAL), they are
normally omitted in accordance with EPA guidance. . <

The second step in the identification process.will be followed"if"'tnef}number of chemicals of potential
concern is high. In that case, the list may. be further reduced to focus on the chemicals that pose the
greatest risks at the site. Carrying a very large number of ‘chemicals through a quantitative risk
assessment can be unwieldy, time-consuming, and may obscure the dominant risks at the site. The
rationale for selecting a final hst of chemicals of concern will be presented in the text and will be based
on the following criteria: N

. historical informati‘on

. concentration and toiricity

. mobility, persnstence and bioaccumulation

. special. exposure routes

. " treatability 5y =

o Applicable or Relevant and Appropriate Requirements (ARARSs)

* - chemical class :

o ’ frequency of- detection (hits/sampies)

. evaluation of_essentnal nutrients

. concentration relative to background levels (natural or anthropogenic)
. potential for being a laboratory contaminant

The results of data coliection and evaluation and selection of chemicals of concern will be summarized
in the text and appropriate tables.
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8.3 EXPOSURE ASSESSMENT

The objective of the exposure assessment is to identify human populations (receptors) that might be
exposed to chemical releases from the IHSSs and to estimate the temporal variation and magnitude of
their exposure. The exposure assessment involves identifying potential receptors, identifying all
potential pathways of exposure, estimating exposure point concentrations of chemicals of concern
based on monitoring data and modeling results, and estimating the intake of each chemical for each
pathway. The results of the exposure assessment are pathway-specific chemical intakes, expressed as
mg chemicai/kg body weight/day, by potentially exposed receptor populatvons Exposure to
radioisotopes will be expressed as activity of intake for internal exposure or as actlvny in environmental
media for external exposure.

Conceptual models of the IHSSs will be formulated and refined based on data collected to integrate the
components of the exposure assessment and clarify the pathvyays to be considered.

8.3.1 Potential Receptors

The exposure scenarios that will be developed in the basehne nsk assessment may include exposure
of potential future receptors to contammated medxa within, OUS as well as exposure of off-site receptors
to potentially contaminated groundwater, surface ‘water, and alrborne soil particulates. The exact
exposure scenarios to be considered will be selected accordmg to policy decisions regarding future use
(e.g., residential, recreational, restncted access) of the site that may be made prior to the completion
of the risk assessment. ‘ ‘ L

8.3.2 Exposure Pathways

{dentification of exposure pathwaySv»‘involves linking the source of chemical release, an environmental
transport mechanism, a point. of human exposure, and a mechanism of human uptake. Sources of
chemical release will be sites within “OU5 that contain chemicals of concern significantly above
background. ievels. Mechanisms of release can include leaching of chemicals from soils into
groundwater or surface runoff, airborne transport of contaminated soil particulates, volatilization of
organic compounds, or release of radioactive particles. Points of human exposure will be identified
during the site characterization. These may include sites within the operating unit as well as off-site
locations where contaminants may be transported. Examples of mechanisms of human uptake are
dermal contact with contaminated media, inhalation of volatile organics or particulates, and ingestion
of soils or water.

Only complete exposure pathways will be evaluated in the risk assessment. If any one of the elements
of an exposure pathway (chemical source and release, environmental transport mechanism, exposure
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point, or uptake) is missing, the exposure pathway is considered incomplete and will not be addressed
in the assessment.

8.3.3 Exposure Point Concentrations

Exposure point concentrations of chemicals of concern will be estimated using analytical results of the
sample program described elsewhere in this Work Plan and available relevant historical data. Release
and transport of chemicals in environmental media may be modeled using basic analytical models
recommended by EPA or the best model available, as determined by a model performance evaluation.
The models will be calibrated to improve performance using s'rte-sbeciﬁc parameters when possible.

Model outputs will be characterized by estimating variance through an uncertainty analysis to the extent
required by the overall risk uncertainty analysis. Effort will be made to reduce the variance of model
output: the optimal target for model variance is that it be similar to other sources of variability in the risk
assessment, including exposure factors and toxicity values. e

Concentrations will also be estimated for "average” and "reasonable maximum"” exposure conditions at
a minimum. When feasible, a goodness-of-fit analysis will be _éOnducted to correctly identify the
distribution of the data and the most apprd;ﬁri’ate measure of central tendency. The reasonable
maximum concentration will be the upper""QSY ﬁe’rcent co__hﬁdence limit on the appropriate mean or
maximum likelihood estimate. In calculating the media concentrations, censored data (data sets with
missing values, nondetects, etc.) will be treated-by appropriate methods such as those described in

Gilbert, 1987 (Statistical methods fo ”é’:rivi_ronmenta{Apoll_ution monitoring, Van Nostrand Reinhold).

8.3.4 Estimation of Intake .~

Human intakes of chemicéis»of concern will be estimated using reasonable estimates of exposure
parameters. EPA .guidance, site-sp'e'cific factors, and professional judgment will be applied in
establishing exposure assumptions. Using reasonable values permits estimating risks associated with
the assumed exposure conditibns)that do not underestimate actual risk. The estimate of intake is the
"intake factor,” which may then be mathematically combined with the exposure point concentrations and
the critical toxicity values to determine cancer risks and hazard indices.

8.4 TOXICITY ASSESSMENT

The toxicity assessment is conducted to characterize the evidence regarding the potential for a chemical
of concern to cause adverse effects in exposed populations and, where possible, to estimate the
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relationship betwe:n the extent of exposure and the extent of adverse effects (i.e., dose-response
relationship). The toxicity assessment evaluates:

. The evidence for toxic effects of the chemical

] The nature of the dose-response relationship

. The level of uncertainty in the dose-response relationship

. The primary target organs or mechanism of action for each compound of concern
. The applicability of the toxicologic data to the identified exposure scenarios

Sources of toxicity factors (cancer slope factors and reference doses) used in assessing health risks due
to exposure to organic compounds, metals, and radionuclides include EPA’s integrated Risk Information
System (IRIS) and the most current volume of EPA’s Health Effects Assessment Summary Tables. Other
sources in the public domain, such as the National Research Council’s reports on the Biological Effects
of lonizing Radiation, reports IV and V, and EPA’s Background Information Document, Draft E/S for
Proposed National Emission Standards for Hazardous Air Pollutants (NESHAPS) for Radionuclides, wil
be consulted as appropriate. New toxicity data and anavlyses_ of the health risks of contaminants of
concern will be considered as they become available 'in*f.ftnhe literature. No new experimental
toxicological data will be developed. e

The toxicity assessment will include a dlSCUSSIOTl of the uncertalntaes inherent in the development and
application of toxicity factors. The text wall mclude a discussion of the EPA weight-of-evidence
classification for carcinogens, the conservatism: inherent in applying upper 95th percentile cancer slope
factors, the uncertainty factors used-in denvmg reference doses, and other uncertainties involved in
predicting human responses :

In addition, those chemlcals that present the. greatest risk at the site will receive additional toxicological
analysis to more fully descnbe the’ potential range of appropriate critical toxicity values based on such
considerations as mechanism of carcmogenesns the validity of toxicity endpoints used to derive the RiD,
or pharmakoklnetlc lnformanon that may prowde insight on extrapolation from one species to another.

8.5 QUALITATIVE AND QUANTITATIVE UNCERTAINTY ANALYSIS

Presentation of uncertainties and fimitations of the risk analysis is an integral part of the risk assessment
process. Usually, uncertainty is discussed after the risk characterization has been completed. However,
in this risk assessment,*-the uncertainty analysis will provide substantial input into the risk
characterization process.

Uncentainties exist primarily in the estimation and modeling of exposure point concentrations, the
estimation of human exposures, and the use of toxicology data based on animal studies. These
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uncertainties will be described qualitatively to provide an understanding of the issues. In addition, a
detailed quantitative analysis of the uncertainty will be presented to the extent practicable.

Several methods are available for quantitative analysis. The uncertainty analysis will be performed to
quantify, to the extent practicable, the sources and magnitude of uncertainty in the baseline risk
assessment. Quantitative techniques may include: sensitivity analysis, first-order analysis, or numericai
methods such as stratified Monte Carlo sampling. The outputs will be described and interpreted in the
text. This will inform the risk manager of the sufficiency of the baseline ‘risk assessment given the level
of site characterization at the conclusion of Phase I, the degree of cohﬁdence that is appropriate for the
risk estimates, and a basis for further remedial activities at the site. - ”

8.6 RISK CHARACTERIZATION

Risk characterization integrates the toxicity factors for the chemicals of concern with the estimated
chemical intakes and radiation exposures under the assumed exposure conditions to yield protective
estimates of carcinogenic and noncarcinogenic health risks, “The IHSS conceptual models will be
consulted again at this point to determine realistic combinations of exposure pathways as well as
maximum likelihood /reasonable maximum estimates for those pathways. Risks to receptors associated
with different chemicals and exposure routes will be summed across ‘exposure pathways that are likely
to occur simultaneously in orderto estimaté'totzal"‘noncarcino'g‘e"nig and carcinogenic risk from chemicals
and radioisotopes. When toxicants with known _mechanis‘m’ of action or target organ specificity in
humans can be identified, their hazards will be 'segregated and considered separately.

The results of the risk charaCteri'z"‘é't‘iBn f"or averagé,-»vreasonable maximum, and reasonable minimum
exposure conditions as deter’mined.sby the 'uncertai'nty analysis will be summarized in tables and
discussed in the text. The risk characterization-will therefore be an unbiased estimate of risks upon
which risk management decisioh's may be based. Populations that may be affected by the real or
potential risks will be identitied to.the extent that is possible. These results will be discussed in the
context of the output from the unceriainty énalysis described above. This information will aliow the risk
manager to make a more informed deciéion on a final deterministic cleanup value.
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8.0
ENVIRONMENTAL EVALUATION

8.1 INTRODUCTION

The objective of this Environmental Evaluation Plan is to provide a framework for addressing risks to
the environment from potential exposure to contaminants resulting from IHSSs within the Woman Creek
Drainage, OU5. This plan is prepared in conformance with the requirements of current applicable
legislation, including the Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA), as amended by the Superfund Amendments and Reauthorization Act (SARA), and follows
the guidance for such studies as provided in the National Contingency Plan (NCP) and Environmental
Protection Agency (EPA) documents for the conduct of Resource Conservation and Recovery Act
(RCRA) Facility Investigation/ Remedial Investigation (RFI/RI) activities. Specifically, the EPA guidance
provided in Risk Assessment Guidance for Sunerfund Vol i, _Environmental Evaluation Manual
(U.S. EPA 1989c) is followed. ' ‘

The goal of the environmental evaluation is to determine the nature and extent of potential impacts of
contamination from OUS to biota (plants, ‘animals-and mlcroorgamsms) Determination of the effects
on biota will be performed in conjunctlon wuth the-human health risk assessment for OUS. Where
appropriate, criteria necessary for performmg the environmental evaluation will be developed in
conjunction with human health risk assessments and environmental evaluations for all Rocky Flats Plant
OUs. Information from the env:ronmental evaluation will assist in determining the form, feasibility, and
extent of remediation necessary for Woman Creek Dramage in accordance with CERCLA.
During preparation of this work plan, several‘documents were reviewed as part of an assessment of
available information. These included the Final Environmental Impact Statement (EIS), Rocky Flats Plant
(U.S. DOE 1980); Wetlands. Assessment (EG&G 1990g); Draft Environmental Evaluation Work Plan for
QU2 (in RFI/RI Work Plan, EG&G 1991d); Final OU1 Environmental Assessment (U.S. DOE 1990c); and
the Final Phase 1ll RFI/RI Work Plan, 881 Hillside Area (U.S. DOE 1990d) among others. Literature
reviews will continue throughout the environmental evaluation. Review of this Draft Phase | RFI/RI Work
Plan for OU5 and the Environmental Evaluation Work Plans for OU1 (U.S. DOE 1990d) and OU2 (EG&G
1991d) formed the basis for the establishment of the initial sampling locations presented in the OUS
Field Sampling Plan (Subsection 9.3).

9.1.1 Approach

This plan presents a comprehensive approach to conducting the environmental evaluation at Woman
Creek Drainage. This comprehensive approach is designed to ensure that all procedures to be
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performed are appropriate, necessary and sufficient to adequately characterize the nature and extent
of environmental effects to biota under the *no action® scenario. As is recommended by EPA, this
environmental evaluation is not intended to be or to develop into a research-oriented project. The plan
presented herein is designed to provide a focused investigation of potential contaminant effects on biota.

Each task of the environmental evaluation will be coordinated with RFI/RI activities at nearby operable
units in order to avoid unnecessary duplication of effort and resources. Environmental evaluation
planning is currently underway at two operable units in close proximity to OU5: OU1 (881 Hillside) and
QU2 (903 Pad, Mound, and East Trenches Area). A coordinated approach with these operable units
is necessary in order to account for contaminant migration into QUS.

The environmental evaluation process has been divided into ten tasks. These tasks and their
interrelationships are shown on Figure 9-1. The following is a brief description of each of these tasks.

More detailed descriptions of each task are presented in’Sub§ection g.2.

Task 1: Preliminary Planning

Task 1 will focus on planning and coordination of the OU5 enviroﬁmental evaluation with OU5 RFI/RI
and Human Risk Assessment activities and wi,th"'riéarby-OL_Jj_ and OU2 activities. Task 1 will include a
determination of the scope of work and a de}fi‘hitti'bﬁ“of the study area. Data Quality Objectives (DQO)
will be defined in Task 1 according to EPA guidance (U.S. EPA 1989d), and procedures for monitoring
and controlling data quality will be specified. Task 1 activities will also include development of criteria
for selection of contaminants of ‘_(_:_o.n_c::ém, key reéeptdr species, and reference areas.

Task 2: Data Coiection [EVaIUation évnd‘ ?Eé"lbimihagy Risk Assessment

Task 2 will include a review;"eyaluation, and summary of available chemical and ecological data and
identification of data gaps: -v»..BaSed_ on‘these data, a preliminary ecological risk assessment will be
performed to identify contaminants of concern and their documented effects on key receptor species
and/or other ecological endpoints. As part of this preliminary risk assessment, a food web mode! will
be developed and preliminary exbosure pathways will be identified. Results of this tasks will be used
to refine the ecological and ecotoxicological field investigation sampling designs.
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Task 3: Ecological Field Investigation

Task 3 will include the preliminary field surveys and an ecological field inventory 1= characterize OU5
biota and their trophic relationships and to note locations of obvious zones of chemical contamination.
Briet field surveys will be conducted in the spring, summer, fall, and winter to obtain information on the
occurrence, distribution, variability, and general abundance of key plant and aniriial species. Field
inventories will be conducted in late spring and summer to obtain quantitative data on community
composition ir: terrestrial and aquatic habitats. Sampies collected as part of the activity will be saved
for tissue analyses where contaminants of concern have been identified ‘and-sampling protocol are in
place. Task 3 will also include aquatic toxicity tests using Ceriodaghnia spp-and fathead minnows. As
part of these activities, all collected field data will be reduced, evaluated, compared with and integrated
into the existing data bank to update knowledge of site conditions. '

Task 4: Toxicity Assessment

Task 4 will entail compilation of toxicity literature and the toxicological assessment of potential adverse
effects from contaminants of concern on key receptor spe_ciés;, This task will be performed in
conjunction with the following Task 5. S '

Task 5. Exposure Assessment and Pathways. Model

Task 5 will entail cevelopment -of a-site-specific pathways model based on the ecological field
investigation and inventory. This exposure-receptor pathways mode! will be used to evaluate the
transport of contaminants at ous to biological receptors. The pathways model is based on a
conceptual pathways approach (Fordham and Reagan 1991) and will provide an initial determination
of the movement and distribution of contaminants, likely interactions among ecosystem components
and expected ecological effects. It is ‘anticipated that this approach will be coordinated with the efforts
of investigators working in other yop‘e'rable'imits to avoid duplication of effort, to collect comparable cata
and to provide a consistent assessment of environmental risk.

Task 6: F’reiiminar_y_ Contamination Characterization

Task 6 will provide a characterization of the risk or threat of QU5 contaminants to receptor populationc
and habitats and a summary of risk-related data concerning the site. Determinations will be made as
to the magnitude of the effects of contamination on OUS biota. The actual or potential effects of
contamination on ecological endpoints (e.g., species diversity, food web structure, productivity) will also
be addressed. Depending on the DQOs and the quality of data collected, the contamination
characterization will be expressed gualitatively, quantitatively, or a combination of the two. Task 6 may
include the preliminary derivation of remediation criteria.  Development of these criteria will entalil
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consideration of federal and Colorado laws and regulations pertaining to preservation and protection
of natural resources that are Applicable or Relevant and Appropriate Requirements (ARARs) (see
Section 3.0). Information from ARARS, toxicological assessments and the pathways model will be used
to develop criteria that address biological resource protection.

Task 7: Uncertainty Analysis
Task 7 includes the identification of assumptions and the evaluation. of uhcertainty in the environmental
risk assessment analysis. Task 7 will include the identification of data needs to callbrate/vahdate the

pathways mode! developed in Task 5.

Task 8: Planning

Task 8 will entail the development of additional QdQs” with-respect to the conduct of the Task 8,
Ecotoxicological Field Investigation. DQOs to be ébhiéved by sdch sampling will be defined according
to EPA guidance (U.S. EPA 1989d). Scoping and desngn of the Task g field studies will be based initially
on the outcome of the Task 2 preliminary risk assessment. Field ’ ampling will only be performed where
acceptance criteria for demonstrating i |n1ury to-a.biological resdurce will be satisfied in accordance with
regulations under the Natural Resource Dagnage _eésmentﬁ_g_!}g [40 CFR Subtitle A Section 11.62 (f)].

Task 9: Ecotoxicological Field Investigation

Task 9 will include tissue analys:s studles and any addmonal ecotoxicological field investigations.
Samples collected in Task.3 fleld studaes will be used wherever possible (e.g., when contaminants of
concern have been |dentmed and samphng p ols are in place); new samples will be collected if
necessary. The need for- measunng “additional population endpoints through reproductive success,
enzyme inhibition, or other ecotoxncologucal studies will be evaluated based on the Task 3 preliminary
ecological risk asseswment Selecnon of the target analytes, species, and tissues will be based on the
determination. of which contammants are Ilkely to be present in sufficient concentrations, quantities, and
locations as to be detected in bloya. All necessary federal and state permits will be obtained prior to
any destructive sampling or collecting.

Task 10: Environmental Evaluation Report

Task 10 will provide a final characterization of contamination in biota at OU5. Results from the Task 9
ecotoxicological field investigations will be used to evaluate ecosystem effects. Information on site
environmental characteristics and contaminants, characterization of effects, remediation criteria,
conclusions, uncertainty analysis and limitations of the assessment will be summarized into the
Environmental Evaluation Report.
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Each of the preceding tasks is described in further detail in Subsection 9.2. A suggested outline for the
Environmental Evaluation Report is presented in Subsection 8.2.11. The field sampling plan presented
in Subsection 9.3 addresses both the Task 3 ecological investigation and the Task 9 ecotoxicological
field investigations. A tentative outline for performing the environmental evaluation is presented in
Subsection 9.4.

9.1.2 OU5 Contamination

A number of chemicals is suspected to be present in the soils and surtace water at OU5 (see Table 9-1).
Preliminary reviews of available data show some chemicals (orgamcs metals -and radionuclides) in
surface water to be above detection levels (Tables 2-5 and 2-6). Which of these levels are above
background is currently being evaluated as part of the RFI /Rl effort. Most of the chemicals shown in
Tables 2-5, 2-6, and 9-1 are likely to impact biota if present at sufficient concentrations. The following
subsections present a discussion of which of these chemacals are likely to be of paramount concern at
OUs given their toxic nature. Actual selection. of contammants of concern to biota will take place in
Task 2 after a more detailed analysis of potential adverse effects and review of available toxicological
literature. '

9.1.2.1 Metals

Terrestrial Ecosystems

Data on contaminant levels in. soils-at. OUS are not yet avallable as this is a Phase | RFI/Rl investigation.
Based onthe occurrence of metal contaminants OUS aquattc ecosystems, contamination of terrestrial
are the most commonly evaluated environmental
contaminants in bnomonnormg studles of terrestnal ecosystems. Studies on heavy metals are of several
types: (1) reports of metal concentratlons in animals from only one location, (2) correlations of tissue
concentrations with ehvnronmental concentratsons (3) monitoring a site through time, (4) concentrations
in animals collected along a gradtent of pollutlon and (5) comparisons of concentrations in animals from
reference and contammated sites or sites where contamination is suspected. These studies generally
provide mformatton on background concentrations of contaminants and correlations of tissue
concentrations wnth envnronmental concentrations. Data from the Talmage and Walton (1990) study is
available for most heavy metals for a variety of mammal species and lower trophic levels.
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TABLE 9-1

CHEMICALS DETECTED AT OUS

ORIGINAL LANDFILL (IHSS 115)

[d

oil:

Organics: petroleum distillates, 1,1,1-trichloroethane, _dichidromethane,
benzene, carban tetrachloride and trichlorosthane

Metals: beryllium, lead and chromium

Radionuclides: uranium

ASH PITS, INCINERATOR AND CONCRETE WASH PAD (IHSSs 133.1-133.6)

7
[=4

E

Radionuclides: uranium
Metals: unknown

Ponds C-1 AND C-2 {IHSSs 142.10 and 142.11)

Surface Water:

Organics: pheno!, di-n-hutyl phthalate
Metals: manganeéa:, zing, aluminuni;“mercury and strontium
Radionuclides: americium-241, c§siur1{-1§7",'"""'plutonium-239, strontium-90, tritium, uranium-

233/234, uraniom 235, grénium—238 and radium-226

Anions: sulfide/sulfate and nitrate/nitrite

Sediments:

data on metals; organics and anions.not yvet available

Radionuclides: plu(qnium

WOMAN CREEK DRAINAGE
Surfacé. Water:
Organics: déta not yet available

T, Metals: aluminum, strontium, manganese, barium, lead, lithium, zinc, mercury, molybdenum,
E : © 7 chromium, copper, tin, arsenic, beryllium, cobalt and nickel

Radionuclides: " americium-241, cesium-137, plutonium-238, strontium-0, uranium-233/234,
e uranium-235, uranium-238, tritium and radium-226

Anions: sulfate and nitrate/nitrite
Sediments:

Data not yet available
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Several of the heavy metals detected in aquatic ecosystems at OUS5 are phytotoxic and are known to
bioaccumulate and biomagnify in terrestrial ecosystems. Bioaccumulation, the process by which
chemicals are taken up by organisms directly or through consumption of food containing the chemicals,
is documented for arsenic, cadmium, chromium, cobalt, copper, lead, mercury, nickel, and selenium.
Biomagnification, or the process by which tissue concentrations of chemicals increase as the chemical
passes up through two or more trophic levels, is documented from soil to plants for beryllium, cadmium,
chromium, copper, lead, mercury, and selenium. In herbivores, biomagnification occurs for antimony,
arsenic, cadmium, chromium, copper, lead, mercury and selenium. In‘terrestrial carnivores, mercury
and cadmium are known to biomagnity. Depending on historical usage, concentrations detected in
soils, and the biological receptors at OU5, any, if not all, of these metals are likely to become
contaminants of concern in the OUS environmental evaluation.

Aguatic Ecosystems

EPA has established ambient water quality criteria (AWQC)"to be protective of the environment (U.S.
EPA 1986b). Specifically, the criteria were established to be'?pr_otecﬁve of all aquatic life forms. One
rationale for establishing criteria protective of aquatic life is. that-aquatic organisms and plants are
important in food chains to higher life _fdfms;wm.,,,add'rtion, thé’ir-v-»:difect dependence on the aquatic
environment results in constant contact ':.yvithj'_"the,,_,\_&éfé:r' ‘and.the organisms are therefore likely to
assimilate any contaminants. One EPA otﬁ}ective in’ establishing AWQC was to determine chemical
concentrations that would not be directly ha‘rmfﬂl to aquatic organisms and plants and would not
present a hazard to higher life forms-due to any bioin_agnification of individual chemical substances.
Of the metals detected in surface waterfat-:»»OUS,_: eight are of immediate interest in the evaluation of
aquatic ecosystems given their présence at levels above Federal surface water quality standards
(Table 9-2). These are aluminum, barium, chromium, copper, lead, manganese, mercury, and zinc. Of
the heavy metals dete_cte,d __atuélevaféd.levels, chromium, copper, lead, mercury, and zinc are likely to
be contaminants ofvconcernibecau's'e of their potential to biomagnify. Brief summaries of AWQC toxicity
information (U.S.-EPA 1986b) on each of these latter metals is presented in the following text. Similar
toxicity profiles will be evaluated against site-specific concentrations data in the selection of
contaminants of concern and key receptor species. The occurrence of these metals at elevated levels
does not necessarily imply that they are available for assimilation in all organisms or that they transfer
1o successive trophic»levéls. The potential for adverse effects to occur is dependent of a number of
physiochemical factors including: (1) physiological and ecological characteristics of the organism;
(2) forms of dissolved trace metals; (3) forms of trace metals in ingested solids; and (4) chemical and
physical characteristics of water (Jenne and Luoma 1877). Each of these factors will be considered in
the evaluation of potential adverse environmental effects at OUS.
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Chromium(Vl)

The toxicity of chromium is fargely due to its oxidizing action in its hexavalent state (as chromic oxide,
chromate, or dichromate) and its easy permeation of biologic membranes (NRC 1974). Acute toxicity
values for chromium(Vi) are available for freshwater animal species in 27 genera; these values range
from 23.07 pg/ £ for a cladoceran to 1,870,000 »g/? for a stonefly. These species include a wide variety
of animals that perform a wide spectrum of ecological functions. Daphnids are especially sensitive. The
few data that are available indicate that the acute toxicity of chromium(Vl) decreases as hardness and
pH increase.

The chronic value for both rainbow trout and brook trout is 264.6 4g/£; while the chronic value for
fathead minnow is 1,987 p#g/£. Chronic tests using chinook salmon show a reduction in growth at low
concentrations of 16 ug/£. Chronic values in soft water for daphnids range from <2.5 to 40 yg/#£ and
acute-chronic ratios range from 1.130 to >9.680. Green algae are quite sensitive to chromium(Vl). The
bioconcentration factor (BCF) for rainbow trout is-less than 3. i

Copper

The toxicity of copper to aquatic organiéms is .duje‘primarily to the cupric (Cu?*) ion and possibly to
some of the hydroxy complexes. Concentrations of copper ranging from 1 to 8,000 pg/ £ inhibit growth
of various aquatic plant species. Sensitivities for aquatic invertebrates and fish are similar to those for
plants. Acute toxicity data are available for species in 41 genera of freshwater animals. At a hardness
of 50 mg/?, the genera rangé in sensitivity from 16.74 pg/t for Ptychocheilus to 10,240 pg/?f for
Acroneuria. Acute toxicity generally decreases as water hardness increases. Additional data for several
species indicate that toxicity also decreases wsth mcreases in alkalinity and total organic carbon.Chronic
values are available for 15 freshwater fish specnes and range from 3.873 g/ £ for brook trout to 60.36
ug/ 2 for northern plke FlSh and mvenebrate species seem to be equally sensitive to the chronic
toxicity of copper.”” :

Protection of animal species appears to offer adequate protection of plants. Copper does not appear
to bioconcentrate very much in the edible portion of freshwater aquatic species. Many animals have
some ability to ‘cope with excess copper through excretion (Rand and Petrocelli 1885). In animals
where copper is not excreted, copper will accumulate in tissues, especially liver.

—
Q.

The acute toxicity of lead to several species of freshwater animals has been shown to decrease as the
hardness of water increases. At a hardness of 50 mg/ £, the acute sensitivities range from 142.5 pg/ £
for an amphipod to 235,900 pg/f for a midge. Data on the chronic effects of lead on freshwater
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animals are available for two fish and two invertebrate species. The lowest and highest available chronic
values (12.26 and 128.1 pg/#) are both for a cladoceran, but in soft and hard water respectively.
Freshwater algae are affected by concentrations of lead above 500 ug/f, based on data for four
species. BCFs are available for four invertebrate and two fish species and range from 42 to 1,700.

Several enzymes are sensitive to lead at very low concentrations. Lead strongly inhibits several
ATPases, lipoamide dehydrogenase, and aminolevulinic acid dehydratase, which is involved in the
synthesis of heme (Rand and Petrocelli 1985). In vertebrate animals, lead poisoning is characterized
by neurological defects kidney dysfunction, and anemia.

Mercury

Mercury is toxic to all forms of biota in aquatic ecosystems, aithough many factors (e.g., alkalinity, pH,
and temperature) influence toxicity. The toxic actio'n of mercury in plants and animals appears to
involve cell membranes and their permeabitity. In-‘maMmals, eaﬂy subacute poisoning generally has a
neurological manifestation (Rand and Petrocelli 1985). Data are available on the acute toxicity of
mercury(ll) to 28 genera of freshwater animals. Acute values for invertebrate species range from 2.2
g/ £ for Daphnia pulex to 2,000 pg/ 2 for'three. msects Acute values for fish range from 30 ug/ £ for
the guppy to 1,000 ug/¢ for Mozambique tllama Few data are available for various organomercury
compounds and mercurous nitrate, which are 410 31 times more acutely toxic than mercury(ll).

Available chronic data indicate that-methylmercury is the most chronically toxic of the tested mercury
compounds. Tests on methylmercury with Daphnia magna and brook trout show chronic values less
than 0.07 yg/&. For mercury(ll)',' the chronic value for Daphnia magna is about 1.1 yg/£ and the acute-
chronic ratio is 4.5. In both a life-cycle test\_}a“r‘)j& an early life-stage test on mercuric chloride with the
fathead minnow, the chronic value was less than 0.26 ug/£ and the acute-chronic ratio was over 600.

Freshwater plants sHCW éfW'ide ré{'nge_ df sensitivities to mercury, but the most sensitive plants appear
to be less sensitive than the most sensitive freshwater animals to both mercury(ll) and methylmercury.
A BCF of 4,994 is available for mercury(ll}; BCFs for methyimercury range from 4,000 to 85,000.

Zinc

The levels of dietary zincat which toxic effects are evident depend markedly on the concentration ratio
of zinc to copper (Rand and Petrocelli 1985). Zinc is also a metabolic antagonist of cadmium, so that
high zinc intakes in animals afford some protection against cadmium exposure. Acute toxicity values
are available for 43 species of freshwater animals. Data indicate that acute toxicity generally decreases
as hardness increases. When adjusted to a hardness of 50 mg/ £, sensitivities range from 50.70 pg/ £
for Ceriodaphnia reticulata to 88,960 ug/f for a damselfly. Additional data indicate that toxicity
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increases as temperature increases. Chronic toxicity data are available for nine freshwater species.
Chronic values for two invertebrates range from 46.73 ug/ £ for Daphnia magna to >5,243 pg/? for the
caddisfly, Clistoronia magnificia. Chronic values for seven fish species range from 36.41 pg/2 for
flagfish, Jordanella floridae, to 854.7 pg/ £ for the brook trout, Salvelinus fontinalis. The sensitivity range
of freshwater plants is greater than that for animals. Growth of the alga, Selenastrum capriocornutum,
is inhibited by 30 pg/ £; however, 4-day EC50s for several other species of green algae, exceed 200,000
#g/ 2. Zinc bioaccumulates in freshwater animal tissues at 51 to 1,130 times the water concentration.

9.1.2.2 Radionuclides

Basic ecological research on radionuclides in the environment has a 40-year history resulting in
sophisticated models for identification and prediction of.the movement and concentration of specific
radionuclides. The same is true for effects resulting from exposure to both external and internal sources
of radiation. Most of the scientific literature concerning radioecology has resulted from interaction
between DOE operated faclilities and nearby unive:rsvities... v

The following discussion is a brief summary of the rac"iionu‘clide, literature reviewed. In general,
transuranics tend to bind in the soils and .sediments and-have limited availability to biota.
Bioaccumulation or concentration factoré -.routi‘;nely,gifé fow-between trophic levels. Data from Little et
al. (1980) from the Rocky Fiats Plant site indicate that radionuclide inventories (and thus radiation doses)
in vertebrate populations are well below Ievelsv‘kno'w‘,to elicit effects. Based on the following cursory
literature review, it seems unlikely-that-at the low dose levels reported, sufficient sensitive methods exist
to distinguish adverse biologiCa‘I‘re's"pons'e from background "noise” (chance fluctuations due to climate,
weather, human disturbance, etvc.) at the Rocky F}I‘ats"PIant Site.

Terrestrial Ecosystems

Historically, the principal reason for det}é’rmining BCFs for terrestrial biota was to calculate the internal
radiation dose to higher trop'hic levels at an equilibrium body burden from radionuclides assimilated from
foodstuffs. For the most part, BCFs for mammals have been collected from fallout studies under widely
varied habitat conditions (arctic, desert, temperature zone, and laboratory) and, consequently, there are
few consistent generalizations. Concentration factors for '¥’Cs typically show an increase from plants
to mammalian herbivores as well as increases at the higher trophic levels. Ninefold increases in '¥Cs
through the plant -» mule deer - cougar food-chain were demonstrated in the work done by Pendieton
et al. (1965). Also an increase of approximately 2 to 5 fold at each link in the lichen — caribou —» wolf
food-chain has been reported by Hanson et al. (1967).

Less comprehensive data are available for the other radionuclides, but it is evident that not all
radionuclides are concentrated in food-chains and that different food-chains may exhibit markedly
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different concentration patterns for the same nuclide. Strontium-90 accumulation for the plant -
herbivore chain ranges from 0.02 to 8.4; while the BCF's for °H, °° Co and "'l are less than 1.0 with the
exception of 2.4 for seed — water — quail for *°Co movement (Auerbach 1973).

There have been few field studies on the comparative uptake of actinides (transuranics) by biota from
contaminated soils. Uranium, Th, and Pu transfer in terrestrial food-chains has not been weil studied
because of the difficulty and expense of analyzing these elements at fow levels in biota and the frequent
high degree of variation in field data that complicates statistical comparisons between different actinides.
Field studies that have been conducted on solil-plant-animal transfer. suggest that bioaccumulation of
these elements does not occur. Hakonson (1975) indicates that at the Trinity Site, residual plutonium
levels in soils, plants, and animals were approximately 10 times lower in small rodents than in the
corresponding grass samples. This same trend has been noted in other studies as well (Garten and
Dakiman 1978, Garten et al. 1981). Bly and Whicker (1978) found that the mean ratio of **°Pu in
arthropods to **Pu in 0 to 3 cm soil at Rocky Flats;.-Plan'{ was 1:9x10°.

Little, Whicker, and Winsor (1980) conducted a compFehenSive study in the grassland ecosystem around
Rocky Flats. The overall conclusions mirror the previouély mehtioned works in that plutonium was not
accumulated up through the food-chain. AddmonaNy, the body burdens of biota were significantly lower
than required to elicit a biological or ecologtca eﬁect

Most studies of radiosensitivities of soil funbal "bobulations have been performed in the laboratory.
Studies on the effects of irradiation of natural populatlons in the field have been rare and have suffered
from inadequate controls (Stotsl'y and Mortenson 1959 and Stanovick, Giddens, and McCreery 1961)

A study by Edwards (1 969),.;evealed:d>isti,[) erences in radiosensitivities of various microarthropod
groups, but all were killed at levels much lower than those lethal to microfiora. Orbatid mites, the most
radiation-resistant microarthropods, were killed by 200 kilorads. Auerbach et al. (1957) found that with
lower radiation doses, a Iag"'eﬁecf exists in.growth rates in certain microarthropods, such as Collembola.
Cawse (1969) noted that bacteria are the most tolerant to radiation up to about 2.5 megarads. Fungi
are resistant up to about 1 megarad (Johnson and Osborne 1964).

Fraley and Whicker (1973) found native shortgrass plains vegetation to be very resistant to chronic
gamma radiation at exposure rates varying from 0.01 to 650 R/hr. One of the most resistant species
was Lepidium densifiorum which became dominant at exposure rates of 12 to 28 R/hr and was able to
germinate, develop, and complete seed set at exposure rates greater than 28 R/hr. The level of
radiation exposure in their study is many orders of magnitude greater than any encountered in the
environment around facilities such as Rocky Flats. The authors also reported that while community
changes were apparent, the parameters used (coefficient of community and diversity) lacked the
sensitivity to measure such change.
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A long-term project was initiated in 1968 at Oak Ridge National Laboratory (Styron et al. 1975) to assess
effects of mixed beta and gamma radiation from simulated fallout on a grassland ecosystem. Extensive
statistical analyses of data on numbers of individuals collected for each of 76 arthropod and 2 molluscan
taxa have identified no lasting significant changes in similarity or species diversity of experimental versus
control communities as the result of the long-term irradiation at low doses rates. Natural fluctuations
in community dynamics obscured any possible radiation effects.

Mammal species and populations exhibit a similar resistance to chronic"’bw-level exposures and even
acute exposures required in excess of 100 rads to elicit reproductlve hemoponetnc or survivorships

responses (Kitchings 1978).

Aquatic Ecosystems

Aquatic food-chain dynamics are similar to those p’?evibusly described for terrestrial ones. On the
whole, the actinides have no known biological functlon and do not show an affinity for muscle in higher
trophic level organisms (Poston and Klopfer 1988). In a study conducted at the Savannah River Plant
by Whicker et al. (1990), aquatic macrophytes were found to have the highest concentration ratio,
primarily, the authors suggest, due to adsorption of sediment pamc Jlates to surfaces. All other trophic
levels were found to have very low cencentratl ratios, In near1y all cases, concentranons of

transuranics in vertebrate tissues because of the Iow concentratlons in water, sediments, macrophytes,
and invertebrates, and because of the generally |ow food-chaln transfer factors of most transuranics

fraction appeared to be ttghtly bound to particles and would be transported ecologncally in particulate
form. Watercress had a Pu concentratton about equal to the sediments while dragonfly larvae and snails
had Am levels approxnmatmg the sedlments All remaining biota had Pu and Am concentrations which
were generally well below those of the sediments. Goldfish in the pond concentrated small amounts
of both usotopes -

With respect to the d:stnbutlon of several long -lived radionuclides within aquatic ecosystems, the work
of Whicker et al. (1990) tends to confirm and strengthen the concept that many radionuclides tend to
reside entirely in the sediments. It appears that this is true for '*’Cs and the transuranium elements.
The rule also seems to hold for different types of systems with widely varying limnological properties.
As a consequence, only a very small fraction of the total system inventory can reside in the biotic
components. For radionuclides that tend to sorb strongly to sediments, this distribution can probably
be extended to most freshwater ecosystems.

Phase | RFI/RI Work Pian - Woman Creek Priority Drainage Final Draft
Rocky Flats Plant, Goiden, Colorsdo March 21, 1881
22B0O6E/R1.8 03-20-81/RPT/4 Page 8-14



9.1.2.3 Organic Compounds

Each of the organic compounds found at QU5 (Table 9-1) are on the RCRA Appendix Viil and IX Lists,
the Superfund Target Compound List, and the EPA Clean Water Act Priority Pollutants Compounds List
and each is known to cause adverse acute and chronic effects on aquatic life depending on their
concentrations. Only two of the organic compounds listed in Table 8-1, phenol and di-n-buty! phthalate,
are reported in Table 2-5 and Table 2-6 as being detected in surface water at OUS5. Values for both of
these compounds are less than the potential chemical-specific ARARs reported in Tables 3-1, 3-2, and
3-3 of this document. While these contaminants do not appear to be of concern based on these limited
data, forthcoming data will be evaluated with respect to this determination. Chemicals which are readily
accumulated by aquatic biota and are persistent in aqueous media (e.g., petroleum distillates) will
require evaluation of their potential adverse affects on site-specific biota. While there is no history of
their disposal, detection of pesticides, PCBs, or dioxins in the Phase | analytical program for abiotic
media would also warrant further consideration in this environmental evaluation. Locations of elevated
levels of such organic chemicals in groundwater will warrant evaluation due to the potential interaction
with surface water and subsequent potential for eprsure:to réceptor organisms.

8.1.3 Protected Wildlife, Vegetation and Habitats
8.1.3.1 Wildlife

The U.S. Fish & Wildlife Service has-identified several listed endangered or threatened wildlife species
which could possibly occur in.tﬁe R‘ocykyFlats Plant area. However, none is expected to occur because
of lack of habitat. These spécies include,,tne_endahgered bald eagle (Haliaeetus leucocephalus), the
two threatened subspecies: of pe}ré‘grine,._fal‘_(:;én (Falco peregrinus tundris and E. p. anatum), the
endangered whooping crane (Grus’ americana) and the endangered black-footed ferret (Mustela
nigripes). b .

“, g

The bald eagle is primarily a winter resident around rivers and lakes, and the closest known nesting
pairs are found at Barr Lake, 25 miles to the east of Rocky Flats. Although the Rocky Flats Plant Site
lacks suitable bald eagle nesting habitat, bald eagles have been observed over the plant site, and one
pair has been observed feeding regularly at Great Western Reservoir, located approximately 0.4 miles
east of the site.

The whooping crane passes through Colorado during its spring and fall migrations. Whooping cranes,
blown off their migration course, could use the Rocky Flats area as a night roost. These birds prefer
large marshes and wetlands in broad open river bottoms and prairies. Such habitat is not present at
Rocky Flats.
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The two subspecies of peregrine falcon may occasionally occur in the Rocky Flats area as they hunt
for prey. Nesting preferences are high cliff sides and river gorges, both of which are absent at Rocky
Flats. However, nesting sites have been recorded to the west about 4 to 5 miles from the site.

The historical geographic range of the black-footed ferret coincides with that of prairie dogs, a principal
prey species. Although black-footed ferret populations are now extinct in the wild, large prairie dog
towns sufficient to support a black-footed ferret population (>80 acres for black-tailed prairie dogs) if
found at Rocky Flats would be surveyed by approved methods (U.S. Fish and Wildlife 1986).

Several additional species are of special interest to the State of:Colorado because they are endangered
in the state, are game species, have small and/or declining populations, or are pest/nuisance species
(Colorado Division of Wildlife 1981, 1982a, 1982b and 1985). These species will be identified and
investigated during Task 2 and will be considered in the development of on-site food webs.

9.1.3.2 Vegetation

Ten federally-listed or proposed plant species occur in Colorado, ail.of which are western slope species.
None of these is known or expected to QcéUr on.or near RockyFlatsi A number of candidate species
for federal listing are known to occur in J’effersonan‘d» Boulder Counties but have not been identified at
Rocky Flats. NS

9.1.3.3 Wetlands

Numerous regulations and'écté: have 'been.,.promul‘géted to protect water-related resources, including
wetlands. Wetlands playan impona‘ht role-in ec_osyétem processing and in providing habitat to a variety
of plant and animal speéies.‘ An ésséssment of Rocky Flats wetlands was completed in 1989 (EG&G
1990g); these wetlandsvcurréhtly fallunder the jurisdiction of the U.S. Army Corps of Engineers.
Wetlands occur alohg Worhén»Creék,.pdrtions of the South Interceptor Ditch, and Pands C-1 and C-2.
DOE activities with a potential to impaét wetlands will follow regulations designed for their protection.

9.2 ENVIRONMENTAL EVALUATION TASKS

An environmental evaluation at OU5 is necessary for Rocky Flats Plant to meet the requirements of
Sections 121(b){(1} and (d) of CERCLA. An environmental evaluation, in conjunction with the human
health risk assessment, is required to ensure that remedial actions are protective of human health and
the environment. Guidelines for conducting this evaluation, which is also called an ecological

assessment, are provided by EPA in Risk Assessment Guidance for Superfund, Volume Il, Environmental
Evaluation Manual {(U.S. EPA 1989c). Additional guidance is derived from EPA’s Ecological Assessments
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of Hazardous Waste Sites: A Field and Laboratory Reference Document (U.S. EPA 19839d) and other
guidance documents (Table 9-3).

The environmental evaluation is both a qualitative and quantitative appraisal of the actual or potential
injury to biota other than humans and domesticated species due to contamination at OUS5. The
environmental evaluation is intended to reduce the inevitabie uncertainty associated with understanding
the environmental effects of contaminants present in OUS and to give more definitive boundaries to that
uncertainty during remediation. ’ ‘

The following plan for OUS provides a framework for the review of ’éxisbtingvdata, the conduct of
subsequent field investigations, and the preparation of the contamination assessment. Methodologies
for the ecological and ecotoxicological field investigations (Tasks 3 and 8) are described in the Field
Sampling Plan presented in Subsection 9.3. '

9.2.1 Task 1: Preliminary Planning

This task includes a definition of the study area, a deté'r’mina‘}tion‘of the scope of the environmental
evaluation, identification of DQOs, and a..plan for obtaining. cdhsensus on selection criteria for
contaminants of concern, key recebgor spees refve_rgnce'"‘areas, and the field sampling
approach/design. N

The scope of the environmental evaluation will describe the kind and amount of information that will be
collected in the study. The tgidb_gica} "’p‘arameters that.are to be measured, estimated, and calculated
will be described. The time-period and boundaries of the evaluation will be designated. Depending on
the available pathways for exbosur‘e 'and___vtﬁ_ﬁé‘ bitats potentially exposed to contamination, the study

area for this ecological assessment.may extend beyond the boundaries of each IHSS and Woman
Creek. ‘

9.2.1.1 Selection Criteria for Contaminants of Concern

Because not all contaminants found at OU5 will have adverse effects on biota, the list of chemicals to
be evaluated can be narrowed. Chemical and species-specific criteria (e.g., likelihood of exposure) will
be used for selecting those contaminants that are of particular concern from an ecological perspective
at Ou5. Chemical, physical and toxicological criteria will be used in selecting contaminants of concern.
Examples of the potential criteria to be evaluated in selecting contaminants of concern are shown in
Table 9-4. '
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TABLE 9-3

EXAMPLES OF EPA AND DOE GUIDANCE DOCUMENTS AND
REFERENCES FOR CONDUCTING ENVIRONMENTAL EVALUATIONS

Barnthouse, LW., G.W. Suter, S.M. Bartell, J.J. Beauchamp, R.H. Gardener, E. Linder, R.V. O'Neill and

A.E. Rosen. 1986. User's Manual for Ecological Risk Assessment. Environmental Sciences
Division. Publication No. 2673, ORNL-6251.

U.S. DOE. 1988a. Comprehensive Environmental Response, Compensation, and Liability Act
Requirements. DOE Order 5400.YY. Dratt, September 1988.

U.S. DOE. 1988b. Radiation Effluent Monitoring and Environmentat Surveillance. DOE Order 5400.XY,
Draft, September 1988.

U.S. DOE. 1990c. Radiation Protection of the Public and the Environment. DOE Order 5400.5

U.S. EPA. 1988a. Guidance for Conducting Remedial lnvestigations and Feasibility Studies under
CERCLA. Interim Final. Office of Emergency and -Remedial Response, Washington D.C.,

EPA/540,/g-89/004.

U.S. EPA. 1988c. Superfund Exposure -Assessment Manua Oﬁtce of Emergency and Remedial
Response. Washington, D.C. EPA/540/1-88/001

U.S. EPA. 1988d. Guidance on Remedial Actrons for Contammated Groundwater at Superfund Sites.
Office of Emergency and Remedial Response‘ Washington, D.C. EPA/540/2-88/003.

U.S. EPA. 1989c. Risk Assessment Guidance for-Superfund Volume Il Environmental Evaluation
Manual. Interim Final. - Offree of Emergency and Remedial Response. Washington, D.C.
EPA/540/1-89/001: '

U.S. EPA. 1889d. cglogrcal Assessments of Hazardous Waste Sites: A Field and Laboratory
Reference Document Ofﬂce of Research and Development. EPA/600/3-89/013.

U.S. EPA. 1889e: Exgosure Factors Handbook. Office of Health and Environmental Assessment.
Washington, D.C. "EPA/600/8-89/043.

U.S. EPA. 1990. Guidance for Data Useability in Risk Assessment. Office of Emergency and Remedial
Response. Washington, D.C. EPA/540/G-90/008.9.2.1 Task 1: Preliminary Planning

\
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TABLE 9-4

POTENTIAL SELECTION CRITERIA FOR CONTAMINANTS OF CONCERN

Concentrations detected on site
Frequency of detection
Historical disposal information

- Type

- Quantity
Mobility in environmental media
Chemical fate (transport)

- Adsorption coefficient

- Partition coefficient (water-octanol)

- Water solubility

- Vapor pressure
Persistence

- Biodegradation

- Chemical degradation
Bioaccumulation potential
Bioavailability
Biotransformation potential
Background concentrations
Biochemistry

- Essential nutrient

- Enzyme inhibitor

Toxicity
Treatability
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Although the selection process for contaminants of concern parallels that for the Human Health Risk
Assessment, the lists may differ somewhat based on contaminant fate and transpor characteristics and
species-specific toxicities. Selection of the contaminants of concern will be evaluated in accordance
with EPA guidance (U.S. EPA 1989c). The screening values for each the criteria will be used as tools
to help select chemicals that need further assessment. They will not be used as limits which indicate
absolute "no adverse effects” levels. Actual site-specific conditions will determine the potential for
adverse effects in receptor species at OUS.

§.2.1.2 lIdentification of Key Receptor Species

Key receptor species are those species which are or may be sensitive to the'panicu%ar contaminants
of concern. Species at each trophic level within a food web, differ in their sensitivity and the ways they
take in, accumulate, metabolize, distribute, and expel contaminants. The susceptibility of a particular
organism also varies with the mechanism through which -contaminants are taken up from the
environment. In general, the following criteria detefmine the susceptibility of the species to a particular
contaminant (U.S. EPA 1989c): '

. The rapidity with which thé"‘contamingnt is absbrbe& from the environment

. Sensitivity of the species’;bb‘tisvs"t.leé to the dos;ée incurred

. Relationship bgtween tissue sehsi‘tbivit;yt and the expression of symptoms of toxic injury
. The rapic‘jvity:.vg‘)f 'r:epair,;;)r accommpdafion to the toxic injury

Selection of receptor sbecies will depend on the ability to detect toxic injury in the organism or
subsequent adverse effects to the ‘population. National standards on the definitions of injury to
biological receptors are.found in the Natural Resource Damage Assessment Rule [40 CFR Subtitie A
Section 11.62 (f)]. These include death, disease, behavioral abnormalities, cancer, physiological
malfunctions, and physical deformation. Additional methods for detecting injury to biological resources
are provided in the Type B Technical Information Document: Injury to Fish and Wildlife Species (U.S.
Department of the Interior 1987). The procedures described in these documents provide a framework
for determining what categories of effects might be observed in the field during the site visit and
subsequent surveys and for selecting appropriate study methods to establish relationships between
contaminant distribution and concentration in the physical environment and biological consequences
in the receptor species and populations ‘Reagan and Fordham 1991). By using this approach to focus
efforts on examining specific effects in key receptor species, costs and sampling efforts will be reduced.
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The selection of key receptor species is in part a subjective decision based on species dominance or
judged importance in the food chain. Selection criteria for key receptor species will include
consideration of the following:

. Species’ sensitivity
. Listing as rare, threatened, or endangered by a governmental organization
J Game species

. A key component of ecosystem structure and function (e g., abundant prey for other
important species '

Additional criteria used in the selection of key receptor species include species’ habitat preferences,
food preferences and other behavioral charactétistics “which"can determine population size and
distribution in an area or significantly affect the potentiéi for" ‘exposure. Key receptor species may
include game species such as mule deer (Odocoileus hemlonus) which is mobile and has a large home
range; or an organism that is sedentary.or-has a more restncted movement such as plants, some
invertebrates, and some small vertebrates:. .For. contammants that bloaccumulate the effects are usually
most severe for organisms at the top of. the food chain. (eg top predators). Examination of
contaminant effects on these more mobile spec;es may necessitate the integration of data from different

A checklist of QU5 biota will be 'develppeld,.v_in_ponjuné’don with the ecological field inventory. The initial
list of key receptor speciés will be chosen fr the checklist based on the selection criteria and will
include organisms from each tl’OphIC level. The documented selection analysis will include an evaluation
of the species’ relation to potentual contaminant exposure through both direct contaminant accumulation
from the abiotic enwronment and bicaccumulation through the food chain. Examples of key receptors
species likely to be on this list are presented in Table 9-5. This list will be refined as information is
evaluated on known contaminant effects on these species (or similar species) and the documented
levels of contamination present at the site.

Key receptor species will be,sélected from this list for subsequent detailed food web analyses and
possible tissue sampling.-. Selection of key receptor species for tissue analyses will depend on the
species’ suitability for sampling, sample size requirements, results of the preliminary exposure
assessment and expectation for finding contaminants in the tissues sampled (see Subsections 9.2.9 and
9.2.10).
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TABLE 8-5

POTENTIAL KEY BIOLOGICAL RECEPTORS
FOR ASSESSMENT OF ECOLOGICAL IMPACTS AT OUS

Community

Receptor Species

Periphyton

Benthic Macroinvertebrates

Fish
Reptiles

Mammals

Birds

Terrestrial Invertebrates.

Grasses

Shrubs/Forbs . '

Microbial Populations

:'Mp{;ming dove

Green algae
Blue-green algae’ -

Mayflies (larvae) ..
Caddis fiies (ilarvae).,
Chironomids (larvae) "
Crayfish

Fathéad minnow
Bluiegil

/Garter snake

im...vggakg;

lj'eet...__imdﬁse
Northern pocket gopher
Microtines™., »

Mallard
Killdeer
Red-winged blackbird

‘Ring-necked pheasant

Cormorant
Biue heron
Great-Horned owl

Earthworms
Grasshoppers

Western wheatgrass
Blue grama
Cheatgrass

Snowberry
Willows
Bindweed
Sunflower
Cattails
Pondweed

Entire population
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Final selection of the contaminants of concern and key receptor species will provide the basis for the
contamination assessment (Tasks 4 through 7). In the contamination assessment, food webs and
contaminant exposure pathways will be developed for OU5. Information on these food webs will be
used to relate quantitative data on contaminants in the abiotic environment to adverse effects in biota
and to evaluate potential impacts to biota due to contaminant exposure.

9.2.1.3. Reference Areas

Determination of criteria for selection and sampling of reference areas will be coordinated between
operable units. Reference areas will be identified as needed for terrestrial' 'wetla'nd and aquatic species
and will be selected based on measurement endpoints. Reference areas are llkely to be selected to the
west or north of RFP, away from potential effects assocrated ‘with releases from either RFP or OUS.

Reference areas may be selected when current and hlstoncal data are not available to assess impacts
from OU5 contaminants. One or more reference areas may be selected based upon their similarity to
OUS, their lack of exposure to contamination from Rocky Flats or other sources and the selected
measurement endpoint. if more than one habitat or ecosystem type (e.g., terrestrial and aquatic) is to
be assessed at OU5, comparabie reference areas may be estabﬁshed for each, or a reference area may
be selected containing those habitats or: ecosyste types-in.a comparable distribution. For OUS5, at
least one reference area may be located upstream f the-assessment area unless conditions indicate
the area is unsuitable as a reference area. Data collected at the reference area will be compared where
possible to values reported in the screntmc Irterature to demonstrate that the data represent a normal
range of conditions. Method$é used to ‘collect data at'the reference area will be comparable to those
used at OUS, ' g

The selection of reference. a e'as“"";r«ould be made to meet DQOs (U.S. EPA 1989c) and the se|ected

establrshment of reference areas

1.."  The reference‘areas will be similar to OU5 in terms of soil series, topography, aspect,
' "ve_getation. habirat types and plant and animal assemblages.

2. The reference areas including vegetation and wildlife, have not been impacted by
releases from OU5 or other RFP Operable Units.
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8.2.1.4 Data Quality Objectives

The DQO development process will follow the three steps recommended by EPA {1989d). Step | of the
DQO process involves preparing definitions and concise DQOs. Examples of Step | program DQOs
for this environmental evaluation include the following:

o Identify appropriate site-specific receptor species, contaminants of concern, and
exposure pathways to determine if there is a potential for adverse effects to occur as
a result of contamination. This step includes determmatlon of relevant contaminant
concentrations in biological tissues.

. Evaluate the potential for impacts to occur to biological resources outside the
boundaries of OU5 or Rocky Flats Plant.

. Evaluate the need for remediation to protect the environment.

Steps Il and lil of the DQO process include identification of daté"uses and needs and design of the data
collection program. Products of Step llinclude proposed statements of the type and quality of
environmental data required to support the DQOs along with other technical constraints on the data
collection program. The objective of Step llis to,deyelop data collection plans that will meet the criteria
and constraints established in Steps | and I1. " Step i results in the specification of methods by which
data of acceptable quality and quanmy will be obtamed The DQO development process will continue
as scoping of the enwronmental -evaluation becomes more refined. Additional Step | decision-type
DQOs may be needed or data collectlon-type DQOs may be modified based on Task 1 and Task 2

9.2.1.5 Field SamplinqApkbroavch)’:Desiqn

In addition to the work plarvi,: prdper conduct of this environmental evaluation will depend upon design
of the Field Sampling Plan. The Field Sampling Plan presented in Subsection 9.3 is designed to be
fiexible so that it-can be revised as additional data are collected. Flexibility in the Field Sampling Plan
will ensure that field data collection activities will be comparable to and compatible with previous data
collection activities performed at the site while providing a mechanism for planning and approving new
field activities. The Field Sampling Plan, in conjunction with Standard Operating Procedures (SOPs) for
Ecology (Volume V) (in preparation by EG&G) and the Implementation Plan (in preparation by EG&G),
will provide guidance for all field work by defining the sampling and data-gathering methods to be used
on the project.
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9.2.2 Task 2: Data Collection/Evaluation and Preliminary Risk Assessment

As an integral part of the RFI/RI process, Task 2 of the environmental evaluation will focus on
accumulating and analyzing pertinent information on three major areas:

. Species, populations and food web interrelationships

o Types, distribution and concentrations of contaminants m the abiotic environment (e.g.,
soil, surface water, groundwater and air) ' "

. Preliminary determination of potential exposure pathways and potentlal contaminant
effects on OUS biota based on literature - rewew

The principal subtasks in Task 2 include Literature Rewew and Site Characterization. These subtasks
will be performed in conjunction with the Task 3, Ecologu:al Fneld investigation. Information that will be
developed from these tasks includes the following: )

. Chemical mventory/Contammants of Concern Existing information including that
obtained on chemical contamma from-other Iinvestigations at Rocky Flats and other
DOE facilities will be used” m t e development of a preliminary list of contaminants of
concern.

. Initial toxucny test data Prehmmary data on the toxicity of potentially complex
chemlcal muxtures in OUS, urface waters.

-l

. Descripﬁve ﬁ‘éld éurvéys - Inventory of OU5 biota and locations of obvious zones of
chemlcal contamlnanon ecological effects, and human disturbance.

L]

L Sbécies ihi)’entbry - Plaht and animal species known to occur within OUS or to
/ potentially contact contaminants at OU5 and their trophic relationships.

s~ Population characteristics - General information on the abundance of key species.

. Food habit ~éiudies - Available information from literature sources to supplement field
observations and possible gut content analysis on key species.
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9.2.2.1 Literature Review

As an essential part of Task 2, a review of available documents, aerial photographs, and data relevant
to the site will be completed. This will allow compilation of a database from which to determine data
gaps and to provide evidence for a defensible field sampling program. Prior studies by DOE and the
RFP operating contractors will be reviewed and evaluated. Informatlon to be reviewed will include the
foliowing:

. Project files maintained by Rockwell Internationel"e_nd EG&G

* Project reports and documents on file at Front Range Commumty College Library and
the Colorado Department of Health s

. DOE documents and DOE orders

] The Phase | database

. The Rocky Flats EIS dagabavsev..,.;,,.k,,_

J Data from ongoing env«roomenta momtonng and National Pollution Discharge

Elimination System programs

J Studies conducted at Rocky Flats on radlonuchde uptake, retention and effects on plant
and ammal populatlons

. Scaentrnc lite ture including ecological and risk assessment reports, from other DOE

facilities (Oak Rldge National Laboratory, Los Alamos, Hanford, Savannah River,

Fernald)

If available and ‘applicable historical data will be used. Where the same methods are not used in the
collection of new. data, use of hestoncal data will depend on the demonstrated comparability of the data
collection methods :

8.2.2.2 Site Charactenrization

Envirormental resources at the site will be characterized based on reviews of existing literature and
reports, including results from the Phase | RFI /Rl investigation, other operable unit RFI/RI investigations
and the Task 3 ecological field investigation. The description of the site will be presented in terms of
the following distinct resource areas:
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. Meteorology/Air Quality

. Soils

. Geology

. Surface and Groundwater Hydrology

. Terrestrial Ecology

J Agquatic Ecology

. Protected /important Species and Habitats

The purpose of the site characterization is to describe resource,co_ndiﬁons as they exist without
remediation. The narrative with supporting data will include de’scriptions' of each resource, with
attendant tables and figures, as appropriate, to depict, in a concrse and clear fashlon site conditions,
particularly as they influence contaminant fate and transport ‘

Included in this task is the development of a communiry‘food web model (Reagan and Fordham 1991)
to describe the feeding relationships of organisms ‘ag R'ockys-Flats‘ Plant. Food web construction begins
with gathering information to evaluate the food habitsv of.species or species groups (e.g., grasshoppers)
found or potentially occurring on site. Standard computér 'searéhes will be augmented with searches
of local university libraries to locate any regionally pertment studies on food habits. The preliminary list
of important species, compiled from background. mformatron will be completed based on observations
of presence and abundance made during the ecologrcal site surveys and on trophic level data obtained
from the food web model. Based on the model .a modified list of species will be made using
toxicological information (toxicity.assessment) to_determme which species or species groups might be
most affected or most sens'rtiv'é}orthe &hemical(s)-of:interest.

Data from past studies and prehmmary datam_om current environmental studies will be used to better
define the present dlstnbutron of. contammants in the abiotic environment and to develop an initial food
web model. The food web model i’ conjunction with a preliminary pathways analysis will identify likely
or presumed exposure pathways or combmatrons of pathways and receptor species at risk. Based on
this prehmmary information, the Task 3'and Task 9 field investigation sampling approach/designs may
be revised. L

9.2.3 Task 3: Ecplogical Fiéld“ylnvestigation

The Phase | field invesﬁgation for OU5 consists of the following separate programs: the air program
which will entail emissions estimation and modeling; the soils, surface water, and groundwater programs,
which will be conducted as part of the Phase | RFI/R! activities; and the terrestrial and aquatic biota
sampling program, which will be conducted as part of this environmental evaluation.
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9.2.3.1 Air Quality

A site-wide air quality monitoring program is being conducted at Rocky Flats. These data can be used
to model airborne transport of contaminants to potential receptors. Where the inhalation pathway is
considered to be significant in the case of QU5 biota, a detailed pathways analysis and assessment of
potential adverse effects using these transport model data will be perlorrned.

9.2.3.2 Soils

Few data exist on contaminants present in surficial materials at OU5 Groundwater monitoring wells
have been installed at several locations within the dramages ‘but all wells are outssde QU5 IHSS
boundaries. Soil samples from various depths in these wells: were analyzed. These data have not been
validated, and there is some uncertainty in the unvalldated data.

The purpose of the Phase | RFI/RI sampling and ana ssis. program is to provide data for characterizing
the IHSSs and for confirming the presence or absence of. contammatron The Phase | RFl/RI Work Plan
proposes to collect soil samples from each of the IHSSs at OU5 urfi cial soil samples wili be collected
in the Ash Pits, the Original Landfill, and the ‘Surface Disturbances- areas Surface soils samples will be
analyzed for radionuclides and metals ln the-As its “and.. proxrmal to the Original Landfill, and
additionally for organics in the Surface Dlsturbance Areas “Soil.samples will be collected from IHSS 115,
Original Landfill, only where there are radlatlon hotspots or high soil gas readings. The list of soil
analysis parameters is presented nTable 7-5, and the planned analytical program is presented in Table
7-6. In addition to these analyses soal analyses will be onducted in the field and laboratory to confirm
and clarify Soil Conservatlon Servrce descnptlons nd classffications. This information will be used to
evaluate suitability of the souls for plant growth.andto assist in the selection of suitable reference areas.

of ‘prime: lmportance for determining source contaminants for biota. This
uppermost layer is a. malor source of nutnents and contaminant uptake for the vegetation under study
and is also a potentlal source of contaminant ingestion to wildlife. Soil samples from all depths are
related to- surface water and. groundwater regimes. Fluids moving through the soils can leach
contaminants, transport them through available flow paths, and deposit them in downgradient
environments. Contammatlon in. soil and groundwater at a depth of greater than 20 feet (maximum depth
of burrowing animals and plant root penetration) will not be considered to affect biota.

The sampling and analysis programs under the Phase | RFI/RI field investigations will be reviewed and
modified as necessary to ensure that sampling intervals and methods are appropriate to collect surficial
soil samples in the required iocations. Data from the Phase Il OU1 RFI/RI program and the Phase |l
OU2 RFI/RI Program will also be evaluated for use in characterizing the nature and areal extent of

Phase | RFI/RI Work Plan - Woman Creek Priority Drainsge Final Draft
Rocky Fists Plant, Goiden, Coiorado March 21, 1881
22606E/R1.8 03-20-81/RPT/4 Page 8-28



surface soil contamination in the vicinity of OU5. The information will be used to help identify exposure
pathways for the environmental assessment.

9.2.3.3 Surface Water and Sediments

Surface water and sediment samples are collected on a regular basis as part of ongoing site-wide
investigations. These investigations will continue. This Phase | RFI /RI'Work Plan proposes extensive
sampling along Woman Creek, the South lnrerceptor Ditch, and in‘'Ponds C-1 and C-2. In addition,
samples will be collected upstream of the Rocky Flats Plant to provide: background data. Samples will
be analyzed for metals, radionuclides, inorganics, and organscs "Total organic carbon will also be
determined in the sediment analyses. '

Surface water sampling and analytical results presentedih_the Final Phase Il OU1 RF1/RI Work Plan and
the Draft Final OU2 RFi/R! Work Plan will be evaluated with respect to this environmental evaluation
plan. Sampling locations presented in this work»blarr-were integrated with OU1 and OU2 sampling
locations. All seeps and springs on the Woman Creek "'Drainage will be sampled as part of these
programs. Chemical results from the OUt and QU2 surface samphng jocations will be reviewed and
incorporated into the OU5 env:ronmental evaluanon

9.2.3.4 Groundwater

Groundwater monitoring wells upgradient and"’dowrrgradient of some of the IHSSs provide limited
information on groundwater condmons in Woman' Creek Drainage. This Phase | RFI/RI proposes to
install monrtorrng wells downgradrent of Ihe Orrgmaf Landfill, Ash Pits, and Ponds C-1 and C-2. The

contamination and to assess the exposure pathway, it present.

Data from the PhaSeiJN_O\UrRFIY/HI PrOQram and the Phase |l QU2 RFI/R! Program will also aid in
characterizing the nature and areal extent of groundwater contamination in the vicinity of the site. The
hydrogeologic - information and laboratory analytical results from these planned boring and well
instaltation prdgrams will likewise be incorporated in this environmental evaluation where applicable.
The information will be used to assist in determining the nature and extent of contamination in shallow
groundwater and help identify 'exposure pathways for the environmental assessment.

9.2.3.5 Terrestrial and Aquatic Biota

Terrestrial and aquatic species in the Rocky Flats Plant area have been described by several researchers
(Weber et al. 1974; Clark 1977; Clark et al. 1980; Quick 1964; Winsor 1975; CDOW 1981; CDOW 1982a,
1982b); most of these reports are summarized in the Final EIS (U.S. DOE 1980). In addition, terrestrial
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and aquatic radioecology studies conducted by CSU and DOE (Rockwell International 1986; Paine 1980;
Johnson et al. 1974; Little 1976; Hiatt 1977) along with annual monitoring programs at Rocky Flats Plant
have provided information on the plants and animals in the area and their relative distribution.

Limited field surveys will be conducted in Task 3 to characterize current biological site conditions in
terms of species presence, habitat characteristics and/or community organization. The emphasis will
be to describe the structure of the blolog»cal communities at OUS in-order to identify potential
contaminant pathways, biotic receptors, and key species. '

Initial aquatic toxicity tests using Ceriodaphnia spp. and fathezid___n”iinnoWs will'be conducted at OU5

under Task 3. Standardized EPA acute and chronic test rn_ethods will be followed in-accordance with
NPDES toxicity testing procedures currently being used_at Bocky Flats. ’

Vegetation

The objectives of the vegetation sampling program are ,xo\pro'yide data for: (1) the description of site
vegetation characteristics; (2) identification of potential eiposdfe‘ pathways from contaminant releases
to higher trophic-level receptors; (3) selection of key species for contammant analysis to determine
background conditions for OUS; and (4) ;dentmcatlon ofany. protected vegetation species or habitats.

A number of habitat types are expected to be found in the Woman Creek Drainage (Clark et al. 1980).
Grasses characteristic of the short grass plains are expected to be abundant. Representative species
include blue grama (Bouteloua gracilis): Junegrass (Koeleria cristata), dropseed (Sporgbolus spp.),
slender wheatgrass (Agropyron trachyca ulum), and "‘;green needlegrass (Stipa viridula), which are
interspersed with other grasses shrubs and a vanety of annual flowering plants. Transects will be
established at each of the IHSSs along the South lnterceptor Ditch, and along Woman Creek Drainage
to collect phytosociological data_»on density, cover, frequency, and species presence.

Wetland Vegetation

Wetlands have been identified along Woman Creek and the South Interceptor Ditch (EG&G 1990g).
These occur as linear wetlands that support hydrophytic vegetation species including sandbar willow
(Salix exigua), american watercress (Barbarea orthoceras), and plains cottonwood (Populus sargentii).
Other species associated with these wetlands include broad-leaf cattail (Typha latifolia), baltic rush
(Juncus articus), cordgrass (Spartina pectinata), silver sedge (Carex praegracilis), and various bulrushes
(Scirpus spp.). Transects will be established in wetland vegetation habitats along the South Interceptor
Ditch and Woman Creek and around Ponds C-1 and C-2 to collect phytosociological data on density,
cover, frequency, and species presence.
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Periphyton

The periphyton community is a closely-adhering group of organisms that form mat-like communities on
rocks, other solid objects, or the stream bottom. The community is composed of algae, bacteria, fungi,
detritus, and other macroscopic heterotrophic organisms. Because of the large surface-to-volume ratio
of its constituents, periphyton have been found to be an excellent indicator. community for accumulation
of contaminants. Periphyton samples will be collected at desngnated Iocatlons on the South Interceptor
Ditch, along Woman Creek, and at Ponds C-1 and C-2.

Periphyton communities provide a sensitive mechanism to detect changes in aquatic environments that
result from the introduction of contaminants. Taxonomic composition and relative abundance of
periphyton can be measured on natural substrates as well.as standardized artificial substrates. On hard
artificial substrates, data on algal abundance, biomass; and species composition will be obtained by
removing the substrate and by scraping or brushing“the'ﬂora from a measured area into a container.

Benthic Macroinvertebrates

Benthic macroinvertebrates may exist in rocky/gravelly substrates or as soft bottom communities along
portions of Woman Creek, the South Interceptor Ditch, and Ponds C-1 and C-2. The soft-bottom
benthos are those macroscopic mvertebrates mhabmng mud or silt substrates, whereas the immature
stages of insects inhabit rock surfaces, rooted stems, and leaves or gravelly substrates. Because these
communities are essentially stationary, they" .,are:‘good indicators of past and present habitat
contamination. Additionally, »th'é?;..feedvi'hg methods._(filtering microscopic organisms and fine materials,
preying on smaller invenebrates” and grézing periphyton), suggest that benthic species are ingesting
other organisms that are potentlally conc anng contaminants. Designated iocations in the South
interceptor Ditch, Woman Creek and Ponds C-1 and C-2 will be sampled for benthic organisms.

Fish

Fish can be important components of ecological assessments because they are relatively long-lived,
occupy upper trophic levels of aquatic ecosystems, and they may spend their entire lives in relatively
small areas. Fish species represénting both herbivores and carnivores are likely present in QU5 aquatic
habitats and may demonstrate biomagnification of contaminants within the pond or creek ecosystem.

Terrestrial Wildlife

A field survey will be conducted to gather data on animal communities at Woman Creek Drainage. The
objective of the animal life survey is to: (1) describe the existing animal community at Woman Creek
Drainage; (2) identify potential contaminant pathways through trophic levels; (3) develop food web
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models including contribution from vegetation; (4) identify key species for potential collection and tissue
analysis; and (5) identify any protected species.

The field survey will document the presence of terrestrial species and allow for a general description of
the community. Some species (e.g., songbirds, larger mammals, reptiles, and raptors) may use the area

daily, seasonally or sporadically, or wander through as vagrants. Survey timing and techniques wiil
consider these uses.

9.2.4 Contamination Assessment (Tasks 4 through 7)

The contamination assessment includes Tasks 4 through 7 The two major ’objectives of the
contamination assessment are to: i

. Obtain quantitative information on the types concentrations, and distribution of
contaminants in selected species -

o Evaluate the effects of contamination in the abiotic-environment on ecological systems

Conducting a contamination assessment requ:res an _valuatron of chemlcal and radiological exposures
and the subsequent toxicological effects on key spemes “Of- specmc importance in the contamination
assessment are the identification of exposure pomts the measurement of contaminant concentrations
at those points, and the determlnatlon of potentlal lmpacts or injury. Impacts may result from movement

of contaminants through ecologlcal_: systems or from direct exposure (inhalation, ingestion, or
deposition). / b

The Contamination Asses‘smeﬁt"fo OUs will be based on existing environmental criteria, published
toxicological literature, and ex:stmg, s«te specific environmental evaluations. The program design will
be integrated with other ongonng RFI /Rl studles so that concentrations of contaminants in abiotic media
can be related to ‘contaminant. Ievels and effects in biota. A preliminary contamination assessment will
be made in Task 2 based on the site .characterization and contaminant identification activities. The
preliminary Task 2 assessment wm be used to revise the Task 9 ecotoxicological field investigation
sampling des:gn The contamma’uon assessment process described in the following tasks will include

the development ofa srte specmc pathways model tc quantify the potential for contaminant exposure
and adverse effects in biota;

The objectives and description of work for each of the contamination assessment tasks is described
below. '
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9.2.5 Task 4: Toxicity Assessment

This assessment will include a summary of the types of adverse effects on biota associated with
exposure to site-related chemicals, relationships between magnitude of exposures and adverse effects,
and related uncertainties for contaminant toxicity, particularly with respect to wildlife. Ecological
receptor health effects will be characterized using EPA-derived critical toxicity values when available in
addition to selected literature pertaining to site- and receptor-specific parafneters.

The toxicity assessment will provide brief toxicological profiles _ce‘ntered_ on-health effects information
on wildiife populations.  The profiles will cover the major health effects information available for each
contaminant of concern. Data pertaining to wildlife species will be emphasiied. and information on
domestic or laboratory animals will be used when wildlife data are unavailable.

9.2.6 Task 5: Exposure Assessment and Pathways 'Model

This task will identify the exposure or migration pathWays ofh‘the contaminants, taking into account
environmental fate and transport through both physical and biological means. Each pathway will be
described in terms of the chemical(s) and media.involved and the potential ecological receptors. The

exposure assessment process will include‘the--followi»n"g’”'three. subtasks:

. ldentify exposure pathways

. Determine exposure points and concentrations

. Estimate chemical intake for receptors

Each of these subtasks is de's_crib_ed: below.....,

9.2.6.1 Exposure Pathways"
The purpose of this subtask is .to“qualitétively identify the actual or potential pathways by which various
biological receptors at or near OU5 might be exposed to site-related chemicals or radionuclides. The

exposure pathway analysis will address the following four elements:

. A chemical/ radionuclide source and mechanism of release to the environment

. An environmental transport medium (e.g., soil, water, air) for the released chemical/
radionuclide
. A point of potential biological contact with the contaminated medium
Phase | RFI/RI Work Pian - Woman Creek Priority Drainage Fina! Draft
Rocky Flats Plant, Golden, Colorado Merch 21, 1891
22506E/R1.8 03-20-81/RPT/4 Page 8-33



. A biological uptake mechanism at the point of exposure

All four elements must be present for an exposure pathway to be complete and for exposure to occur.
Exposure pathways will be evaluated and modeled, where possible. Toxicity tests, such as those
proposed for Task 3, can be used to conduct a direct effects-related investigation. Additional toxicity
tests may be designed based on the pathways model results.

9.2.6.2 Determination of Exposure Points and Qoncentrations

The identified exposure points are those locations where key ecologrcal receptor specnes may contact
the contaminants of concern. Potential for exposure depends on'characteristics: of the contaminant, the
organism, and the environment. Determination of exposurepornts entails an analysrs of key receptor
species, locations, and food habits in relation to potentlal contaminant exposure both through direct
contaminant accumulation or deposition from the abiotic environment and through indirect
bioaccumulation. The exposure assessment for OUS will provrde information on the following:

. What organisms are actually or potentially- v_p?jse:d to contaminants from OUS
. What the significant roufe§ of.ex

. What amounts of each contami

. Duration of exposure

. Frequency of expos

i Seasonal an clrm ir.;_ variations in conditions which are likely to affect exposure

. Slte specmc geophysrcal physrcal and chemical conditions affecting exposure

A determmatron of the nature and extent of contamination in the abiotic media (air, solls, surface water,
and groundwater) is presented m this Phase | RFI/RI Work Plan for Woman Creek Drainage. Phase |
data, where available, will be summarized and used to characterize source areas and release
characteristics at the site. The exact exposure points can be expected to vary depending on both the
contaminant and the key receptor species under consideration.

Concentrations of chemicals that are likely to have the greatest impact (based on concentration in the
environment, toxicity values, and biological uptake) will be determined by environmental fate and
transport modeling or actual environmental media sampling for each exposure point. Fate, transport,
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and endpoint contamination levels will be modeled using environmental multi-media risk assessment
models. Such models can provide the potential maximum concentrations of chemicals at the exposure
points by which to evaluate the “worst-case” scenario.

8.2.6.3 Estimation of Chemical Intake by Key Receptor Species

This step includes an evaluation of key receptor species’ contaminant ubtake by direct routes (i.e.,
inhalation, ingestion, dermal contact) and indirect routes (bioconcventration, bicaccumulation,
biomagnification). The amounts of chemical and radiological uptake will be estimated using appropriate
conservative assumptions, site-specific analytical data, and fon'hcoming guidance from EPA’s Wildlife
Exposure Factors Handbook (to be published in 1991). A pathways analysis. model (Reagan and
Fordham 1991; Thomann 1981) will be used to establish relationships between concentrations of a
chemical in different media with concentrations known to-cause adverse effects.

Direct measurement of contaminant uptake through tissue analyses will be conducted during Task 9 of
the environmental evaluation. Such site-specific data-and field observations will be used to reduce

9.2.7 Task 6: Contamination Characierization_,,,__:,:w "

Contamination characterization entails the integratibh of’vexposure concentrations and reasonable worst-
case assumptions with the information developed during the exposure and toxicity assessments to
characterize current and potential ‘adverse biological effects (e.g., death, diminished reproductive
success, reduced population levels, et'c.):iposeq{py 0OU5 contamination. The potential impacts from all
exposure routes (inhalation, ingestidn,,-and..dgr;ﬁ_ai contact) and all media (air, soil, groundwater, and
surface water/ sedimenf) will be-included in this evaluation as appropriate according to EPA guidance
(U.S. EPA 1989¢). A

Characterization of adverse effects on "feceptor species and their populations is generally more
qualitative in nature than characterizing human risks. This is because the toxicological effects of most
chemicals have not been well documented for most species. Criteria that are usable and applicable for
the evaluation of ecological effects are generally limited. EPA AWQC and Maximum Allowable Tissue
Concentrations (MATC) are the most readily available criteria. Criteria found in federal and Colorado
state laws and regulations pertaining to the preservation and protection of natural resources can also
be used. Criteria may also be derived from information developed for use under other environmental
statutes, such as the Toxic Substances Control Act or the Federal Insecticide, Fungicide and
Rodenticide Act. An attempt will be made to consider the adverse effects of chemicals on populations
and habitats rather than on individual members of a species according to EPA guidance (1989c¢, 1989d).
Where specific information is available in the published literature, a more quantitative evaluation of
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effects will be made using the site-specific pathways model. This approach is in agreement with EPA
guidance (U.S. EPA 1889c).

9.2.8 Task 7: Uncertainty Analysis

The process of assessing ecological effects is one of estimation under conditions of uncertainty. To
address uncertainties, the OU5 environmental evaluation will present each conclusion, along with the
issues that support and fail to support the conclusion, and the uncertainty accompanying the
conclusion. Factors that limit or prevent development of definitive conclusions will also be discussed.
In summarizing the assessment data, the following sources of-uncentainty and limitations will be
specified:

. Variance estimates for all statistics .~
. Assumptions and the range of cohdit'ionsz underlying use of statistics and models
. Narrative explanations of other sources of potéhtial__ error

Validation and calibration of the pathways model,v»vv‘ililmél'so ‘be_used where practicable.
9.2.9 Task 8: Planning

Task 8 will include planning -"fb_r_.-vtissue\"analysis studies and any additional ecotoxicological studies
needed to assess adverse effécts from ,ﬁthe‘__,cpntaminants of concern on receptor species. Initial
designing for the Task Q’écdioxicoldgical ,ﬁeldmipri\;éstigations will begin after contaminants of concern
and key receptor speciéé"‘ha_yé"beén:éelected in Task 2. Species to be sampled for tissue analyses will
be designated to the ea ‘

The need for measdring additiona! ecoioxicological endpoints in Task 9 will be evaluated based on the
pathways analyses and published information on direct toxic effects. Selection of field methodologies
will be based on-a review of available scientific literature providing quantitative data for the species of
concern or similar test species. :Analysis of population, habitat, or ecosystem changes will be based
on species or habitats that repfesent broad components of the ecosystem or are especially sensitive
to the contaminants. In order to select methodologies for the ecotoxicological field sampling program,
the biological response under consideration and the proposed methodology should satisfy program
DQOs as well as the following more specific criteria:
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. The biological response is a well-defined, easily identifiable, and documented response
to the designated contaminant(s) of concern (i.e., methodology and measurement
endpoint are appropriate to the exposure pathway)

. Exposure to the contaminant is known to cause the biological response in laboratory
experiments or experiments with free-ranging organisms™.

® Methodology is capable of demonstrating a mea'eurable biological response

distinguishable from other environmental factors such as. weather or physical site
disturbance e ’

. The biological response can be measured usmg a published standardxzed laboratory
or field testing methodology

J The biological response measurement ls practrcal to perform and produces scientifically
valid results (e.g:, sample size is |arge enough to have useful power and small Type I
error)

Tissue studies to document site-specific contaml vtnon'wiﬁ be.conducted in Task 9 for both aquatic and
terrestrial systems. Tissue analyses will be- con ucted .on: selected species from OUS and reference
areas to document current levels of specific target analytes Information from the Task 2 data evaluation
and Task 3 field survey will determine the specres and contaminants to be tested and the methods to
be used. Selection of the tav et analyles species and tissues will depend on an initial determination
as to which contammants ar ] ikely to adv sely lmpact biota and which contaminants are likely to be
present in concentratlons suffrcren or detec

Acute and chronic aquatlc to rcrty tests using fathead minnows and Ceriodaphnia spp. are proposed
for Task 3 (see Subsectlon 93, 5) Thes : simple screening tests will provide an initial determination of
the toxicity of potentlally complex chemical mixtures in Woman Creek, the South Interceptor Ditch, and
Ponds C-1 and C-2. If toxicity is observed in either the acute or chronic tests at any one station, then
a supplemental toxncrty testmg prograrn in conjunction with physical and chemical analyses of the water
and sediment may be desrgned for that location to determine the potential extent of the toxicant(s).

Toxicity testing methods""'are':available for terrestrial ecosystems using microbes, earthworms, crickets,
and grasshoppers (U.S. EPA 1989¢). The need for such tests will be evaluated based on the above
criteria as part of this planning process.
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Prior to conducting Task 9 studies, the field sampling plan will be refined to address the proposed
methodologies. More specific DQOs will be formulated based on the proposed methodologies and will
address the following:

U The number and types of analyses to be run

. The species, locations, and tissues to be sampled
. The number of samples to be taken

. The detection limits for contaminants

. The acceptable margin of error in analyzing results

9.2.10 Task 9: Ecotoxicological Field Investigations

Tissue analyses will comprise most of the Task 9 ecotdkicological field investigation. Tissue analyses
will be conducted to measure the total concentration"'of speciﬁc chemical compounds in key receptor
species. Because individuals and species accumu!ate contammants differentially in their tissues
depending on the exposure route and form of the contammants environmental concentrations and
general uptake rates will not necessarily predict biotic concentrations or adverse effects. Analysis of
tissue contaminant concentrations will provxde data to evaluate the predicted relationship, if any,
between environmental concentrations and . the amount . of contammants accumulated in receptor
species. Selection of the species and specmc tlssues for analy3|s will be based on a preliminary
evaluation of site-specific food webs, potennal contaminant transport pathways and potential for
bioaccumulation, bioconcentration, and b»omagnmcatlon Whole bodies or specific tissues will be
analyzed depending on which- pornon is ‘consumed. by hlgher trophic level organisms. Suitability of the
species for sampling and samphng Slze requwements wil largely determine the species to be selected
for tissue analysis. ’ :

To the extent possuble tlssue samples will be collected simultaneously with environmental media
samples. This will- allow for a determlnatlon of site-specific BCFs. These BCFs will be incorporated into
the final exposure assessment and will be used to calibrate/validate the pathways model. Where BCFs
cannot be determined, published or predicted BCF values will be used in the pathways model to assess
potential impacts. =

Statistical tests will b_e' used in the measurement of the contaminant-specific biological response in
samples from OUS5 and the reference areas. Use of statistical tests will be consistent with DQOs and
quality assurance provisions of the Quality Assurance Project Plan (QAPjP).

Additional acotoxicological studies or toxicity tests may include in-situ (in-field) and/or laboratory toxicity
tests. In-situ methods usually involve exposing animals in the field to existing aquatic or soil conditions.
Laboratory toxicity tests can be used to evaluate the lethal or sublethal effects of chemicals as they
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occur in environmental media. Both approaches can be used to test for toxicity of mixtures as they
actually occur in the environment. Selection of a particular methodology is generally based on the
capability of the method to demonstrate a measurable biological response to the selected
contaminant(s) of concern in addition to those specific criteria presented in Subsection 9.2.9.

8.2.11 Task 10: Environmental Evaluation Report

Task 10 will include the summary of information and production of an Environmental Evaluation Report
as part of the RFi/Fl Report. The Environmental Evaluation Report will be prepared in a clear and
concise manner to present study results and interpretation. Al relevant data from the environmental
evaluation, in addition to relevant Phase | RFI/Rl data, will-be integrated ahd evaluated in the
characterization of potential environmental impacts. The following topics will be covered in the report:

. Objectives

. Scope of Investigation

. Site Description

. Contaminants of Concern and Key Receptor Specnes
. Contaminant Sources and. Releases

. Exposure Characterization

. Impact Characterization

. Remediation Criteria

. Conclusions and_____Li_mitations

Remediation Criteria

Remediation criteria protective of site:épeciﬁc plants and animals for the contaminants of concern can
be developed in Task 10 based on ecological effects criteria and detailed food-web analyses using a
calibrated /validated pathways model. Ecological effects criteria are determined by tracing the
biomagnifiCatibn of contaminant residues from organisms at the top of the food web back through
intermediate trophic levels to the abiotic environment. The "no effects" criteria levels for abiotic media
are then derived from contaminant concentrations known to produce sublethal effects in the most
sensitive (usually highest trophic level) organisms. Development of ecological effects criteria for OUS
will be based on results of the pathways mode! as well as available data which document potential
adverse effects from contaminants of concern on key biological receptors. The process for establishing
ecnlogical criteria is shown in Figure 9-2. ‘Determination of these criteria for OUS will be coordinated
with other RFI/RI studies and environmental evaluations.
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TABLE 9-6
PROPOSED ENVIRONMENTAL EVALUATION REPORT OUTLINE
WOMAN CREEK DRAINAGE

EXECUTIVE SUMMARY

1.0 INTRODUCTION
1.1 OBJECTIVES
1.2 SITE HISTORY
1.3 SCOPE OF EVALUATION
2.0 SITE DESCRIPTION
2.1 PHYSICAL ENVIRONMENT
2.1.1  Air Quality/Meteorology
2.1.2  Soils
2.1.3 Surtace Water
2.1.4  Groundwater
22 BIOTIC COMMUNITY
2.2.1  Freshwater Community
2.2.2 Terrestrial Community
223 Protected/lmportant Specnes and Habltats-
3.0  CONTAMINANT SOURCES AND RELEASES '
3.1 SOURCES
3.2 RELEASES
4.0 CONTAMINANTS OF CONCERN
4.1 CRITERIA DEVELOPMENT FOR. SELECTION OF CONTAMINANTS OF CONCERN
4.2
5.0  TOXICITY ASSESSME' T/
5.1 TOXICITY AS_SESSM‘E:NT,S OF CONTAMINANTS OF CONCERN
52 CONTAMINANT EFFECTS
/" 521 Terestrial Ecosystems
4. 522 Aquatlc Ecosystems
6.0 EXPOSURE ASSESSMENT
6.1 CONTAMINANT PATHWAYS AND ACCEPTABLE CRITERIA DEVELOPMENT
6.1.1 Genera! Methodology for Pathway Analysis
6.1.2 Selection of Key Receptor Species
6.2 EXPOSURE POINT IDENTIFICATION
6.21 Soil
6.22 Water
6.2.3 Vegetation
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TABLE 9-6
(Concluded)

CHEMICAL FATE AND TRANSPORT
EXPOSURE POINT CONCENTRATIONS

oM
rw

6.4.1 = Soil and Sediment Concentrations
6.4.2 Surface Water Concentrations
6.4.3 Groundwater Concentrations
6.4.4 Vegetation Concentrations

6.5 EXPOSURE PATHWAYS

6.5.1 Terrestrial Pathway
6.5.2 Freshwater Pathway

7.0 IMPACT CHARACTERIZATION
71 DEVELOPMENT OF ECOLOGICAL EFFECTS GRITERIA

7.1.1  Air Criteria

7.1.2  Soil and Sediment Criteria
7.1.3 Freshwater Criteria

7.1.4  Vegetation Crrtena

7.2 EFFECTS CHARACTERIZATION

7.2.1  Terrestrial Pathway

7.2.1.1 Air
7.2.1.2-8oil™,
7.2. 13 Vegetation

7.22 Freshwater Pathway .

7221 A
7.2.2.2 “Surface Runoff
7 2.2.3. Seeps and Springs
8.0 ASSUMPTIONS AND UNCERTAINT!ES
8.0 RECOMMENDATIONS AND CONCLUSIONS

10.0 REFERENCES
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The acceptable (no-effects) criteria levels will be used in conjunction with ARARSs to evaluate potential
adverse effects on biota as appropriate for the environmental evaluation portion of the Phase | RFI/RI.
This approach will be integrated with the Human Health Risk Assessment process and will assist in the
development of potential remediation criteria.

9.3 FIELD SAMPLING PLAN

The OU5 Environmental Evaluation is planned in 10 tasks as descrlbed in Subsection 8.2. Field
sampling activities will be conducted in Task 3 and Task 9 of the envrronmental evaluation. Task 3 will
Include brief field surveys, an ecological inventory of biota present at OUS and initial aquatic toxicity
testing. The field surveys and inventory will be conducted to obtain mformatron on the occurrence,
distribution, and general abundance of biota in OUS. Deta v‘cbtamed in the field mventory will be used
to identify key receptor species, to develop a site-spec#ic food web model and to provide input to the
pathways analysis and contamination assessment. Plannlng for the Task 9 tissue analysis program will
begin in Task 2 so that samples collected in the Task 3 fleld mventory may be used wherever possible
(i.e., where contaminants of concern have been defmed and field sampling protocol have been
developed). Final determination of the need for further ecotoxrcologscal studies (e.q., reproductive
success, population studies or enzyme anaiyses) in Task 9, Wil be made in Task 8, Planning, after
completion of the contamination assessmen

The following field sampling plan is provrsmnal and'will be periodically revised as appropriate. The Task
3 sampling plan is largely complete but may be: altered in order to better coordinate with the surface
C g ' erable units. The Task 9 field sampling plan will
be designed in greater deta fter contamlnants of'concern and key receptor species have been
identified and a prehmrnary determlnatlon of food ‘webs and contaminant source-receptor pathways has
been developed). This mformatton will aliow defermlnatlon as to which contaminants of concern are

______________ oncentrations to be detected in biota and which biota are most
practical and suntable for sampllng. .

SOPs for samphng biota as part of the Environmental Evaluation process at Rocky Flats are currently
in pubhcatron ~~The SOPs wnII include discussion of purpose and scope, responsibilities and
qualifications, references equrpment and execution of protocols. Sampling procedures for the following
organisms will be lncluded ln the forthcoming document:

o Periphyton

. Benthic Macroinvertebrates

. Plankton

. Fishes

. Large Mammals
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The preceding SOPS are referenced in the following OUS Fi

9.3.1 Sampling Objectives

Small Mammals

Birds

Reptiles and Amphibians
Terrestrial Arthropods
Terrestrial Vegetation
Soil Microbes

Design of Field Sampling Plans
Selection of Reference Areas
Recording and Managing Data
Preserving and Handling Samples
Conducting Laboratory Studies
Incorporating QA/QC

“‘Sampling Plan where appropriate.

The Task 3 Ecological Field Investigation forOUS as four broad objectives:

Conduct bnef ﬂeld .surveys and an*ecological inventory to describe the existing
ecologlcatsemng mternﬁs of habrt ts; vegetation, wildlife and aquatic species. Conduct
initial aquatfc tox1ccty tesnng usm Ceriodaphnia spp. and fathead minnows. Observe
0Us for’ obvnous s:gns or zones of contamination or injury to biota and their habitats
ccomphsh ecological field inventory, through the use of established

will be made.*

_,v.,ecologlca"_af' eld rhethod ogles (e.g., Mueller-Dombois and Ellenberg 1974; Southwood
_»1978 Krebs: 1‘989)

From the above data identify key food web species which represent the major flow of
~energy and- nutnents and thus the major pathways for contaminant transfer from

physucal enwronmental media to higher trophicHevel ecological receptors.
Identify the presence or absence of protected or other important species and habitats.

Provide site-specific information for determining objectives, measurement endpoints and
methodologies for Task 9 field /laboratory contamination studies.
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Data from the field survey, inventory and aquatic toxicity tests will be summarized, tabulated and
accompanied with a narrative description of the following data types:

. Species Present (Diversity)

. Habitat Descriptions/ Mapping Units (Clark et al. 1980)
. Soil Descriptions/ Classifications (part of RFI effort)

. Critical/ Protected Habitats

. Protected Species

. Terrestrial and Aquatic Food Webs

. Potential Exposure Pathways

. Abundance of Key Species

o Vegetation Cover

o Vegetation Frequency and Density (shrubs/trees)

. Vegetation Importance (community dommance) Values
. Aquatic Toxicity Test Results £

Appropriate statistical tests will be used to analyze the daté s0 thﬁt precision and accuracy of the results
can be presented at a stated level of conf:denoe. Dependmg or the: data types being analyzed, within-
and-between station differences, within- and between seasondxfferences and within-and-between species
differences will be presented. Means, vanances standard errors, analyses of variance, regression, and
correlation coefficients will be computed as appropnate Where sample sizes are insufficient to detect
differences, only descriptive stanst:cs wm be prepared

9.3.2 Sample Location and’_:.:F:reque:nc;m

Both Task 3 and Task 9 fueld samplmg actrvmes for OUSs will be located and timed to the extent possible
to coincide with collection of other medla samples (soils, surface water, and groundwater) as well as
sampling activities at ,other_IOpe:ra‘bIe u_nits. This integrated sampling approach is consistent with EPA
guidance and will provide a synoptic view of potential contaminants in all relevant media at one time.

The field sampling plan for Task 3 is based on the assumption that brief field surveys will be conducted
in the spring, 'summer,_fall ahd».'\}vinter and that the ecological field sampling program will take place
within the May-Jdune ‘and JUly-"August timeframes. Aquatic toxicity testing will take place in May-June
(high flow) and September-October (low flow). Information from the initial surveys and field inventory
may be used to modify sampling parameters for later field investigations.
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9.3.2.1 Locations for Vegetative Sampling

Vegetation sampling for phytosociological data will be performed at OU5 IHSSs, at the Surface
Disturbance south of the Ash Pits, along the South Interceptor Ditch, and along Woman Creek. A
systematic walk-through of these areas will be conducted in the spring, summer, and fall to observe
species composition.

A stratified randomization procedure will be utilized to identify sampling locations for the quantitative
vegetative description portion of the field inventory. The basis for seiecting a random procedure of
vegetation transect/plot location is to obtain as unbiased an estimatof'as p'ossi‘ble of true population
parameters for herbaceous cover and shrub/tree density and frequency. ’Strétification is required
because several distinct vegetation types appear to be‘present in the study area; including prairie
grassland, marsh, streambank vegetation, we|l-vegetated disturbed areas, and sparsely vegetated
disturbed areas. o

The basis for stratification will be a vegetation type'" mapto be:vprepared based on the 1975 University
of Colorado vegetation map of Rocky Flats and the Clark ""et.:_,_al. (1980) report, updated by visual
observations during the field surveys. This.map will cover Women"‘_‘preek Drainage.

Transects for the quantitative community sbrveys will be Iooaied":near soil sampling sites (see Subsection
7.2) wherever possible. From each soil sambli_nﬁglpoir_)t‘,':the oenterpoint of a vegetation transect will be
selected based on a random distance (to 10 rﬁ) and"‘i'andom direction, using random numbers tables.
Transect locations will be selected until an adequate number has been selected for each major
vegetation type at each IHSS Locations will be discarded under several conditions: where the selected
location is in a vegetation type for whlchd dequate number of transects has already been selected
(for each IHSS); where the vegetatlon is not homogeneous (i.e., located in more than one type or across
an ecotone); and where the’ transect would be located in buildings or paved areas. A similar process
will be used for transects along Woman Creek and the South Interceptor Ditch, where the sample
locations will be located in- the general area of the surface-water/sediment sampling points. Since
vegetation types associated with these features tend to be linear, the randomization process may require
limits on direction. Multiple transects will be located near (within 50 meters of) each surface water/
sediment sampling point to proyide an adequate sample size.

9.3.2.2 Locations for Periphyton, Macrobenthos and Fish Sampling

Periphyton, macrobenthos and fish samples will be collected at the following surface water sampling
{mcations: SW-26, SW-32, SW-36, SW-39, SW-46, SW-70, SW-126, Pond C-1, and Pond C-2 (Figure 9-3).
Should the organisms or proper habitat be absent at a particular location, then the nearest location
downstream with suitable habitat will be sampled and located on a map. Sampling at OUS will be
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coordinated with OU5 surface water and sediment sampling activities as well with OU1 and OU2
sampling programs. Both sediment and surface water quality data will be collected at the same
locations and time as the aquatic biota sampling. Sampling locations may be altered to ensure these
efforts are coordinated. Sampling locations for aquatic biota may also be altered depending on DQOs
or required sample size.

9.3.2.3 Locations tor Wildlife Sampling
A terrestrial wildlife inventory will be conducted within OU5 and éiong Woman Creek and the South
Interceptor Ditch. Small mammal sampling will be conducted,: 10 the extent possible, at the vegetative

sampling locations. Searches for reptiles will be conducted in appropriate habitats in OUS.

9.3.2.4 Locations for Initial Toxicity Testing

Locations for initial aguatic toxicity testing will be ,,mostiyi',:‘-the same as those for periphyton,
macrobenthos and fish sampling: SW-28, SW-32,'SW-‘36, SW-39, SW-126, Pond C-1, and Pond C-2
(Figure 9-3). Toxicity testing activities for QU5 will bé'c“oordinated with toxicity testing activities
proposed for QU2. B

9.3.2.5 Tissue Sampling Locations

Locations for the collection of tissue samples (tei'resz'riél vegetation, periphyton, benthos, macrobenthos,
fish) will be the same as those for terrestrial and aquatic sampling. An initial identification of species
for tissue sampling will be made in Task 2. Additional sampling requirements will be determined during
the contamination assessment (Tasks 4 tﬁféh@h'?} and contaminant data from surface water, soil and
sediment sampling. The intent is to collect tisstie samples where existing abiotic media sampling has
indicated significant contamination to occur. Development of the OUS tissue sampling program will be
coordinated with OU1 and OU2 programs.

9.3.2.6 Sample Frequency

Brief field surveys will be conducted during 1-week periods in the spring, summer, fall, and winter.
Special note of transitory species, migratory species, and seasonal breeding habits will be made during
these multi-season surveys.

Field inventory sampling will occur during the May-June and July-August timeframes. Samples collected
during the inventory will be saved and used in the tissue analysis studies where sampling and analysis
protocol have been established.
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Initial toxicity tests will also be conducted during May-June (high flow) and September-October (low
flow). Two acute and two chronic tests will be conducted within 1 to 2 weeks of each other during each
season. If toxicity is observed in either acute or chronic tests at any one station, then a supplemental
program will be designed for that location to determine if the toxicity is consistent and to determine the
potential extent of the toxicant. )

8.3.3 Reference Areas

Tissue analysis studies may require the sampling of contaminated and control areas in order to establish
a relationship between contaminated conditions and background condmons ln areas not exposed to
RFP contamination. Selection of reference areas may be- based on criteria developed in the Task 1
preliminary planning process and may be coordinated’ wrth similar efforts at other operable units.
Potential selection criteria include species to be sampled or similarity to OUS in terms of topography,
aspect, soils, vegetation, range type and land use’ hlstory Reference areas should be upwind from
prevailing air flow patterns through RFP and upstream' from dralnage off RFP.

SOPs for sampling biota as part of the Environmental Evalua ion’ process at Rocky Flats are currently
in publication. Additional aquatic reference areas. ideally should be-ocated in Rock Creek. A site visit
will be made of the proposed aquatlc samplmg locatlons for OuUs, OU1 and OU2. Habitat
type, pool/riffle, aquatic/streamside vegetatlon etc) This process will be repeated at potentlal
reference sites. The reference, site locatlons will’ be based on Task 1 criteria, DQOs, and the selected
assessment/measurement endpount : ’

98.3.4 Field Survey and;v_ln\'ie_ntorygsgampling..Met'hods

Sampling methods for. penphyton benthlc macroinvertebrates, fishes, mammals, birds, reptiles and
amphibians, terrestnal arthropods and terrestnal vegetation are detailed in the Ecology SOPs. The
SOPs include several standardrzed forms to be used when sampling biota. Site Description Form 5.0D
will be used for sampling terrestrlal biota; stream and pond habitat description forms (Forms 5.0A and
5.0B) will be completed at each of the aquatic sampling locations. Chain-of-custody field sample forms
will be completed where samples are collected for laboratory analysis or voucher specimens. Additional
forms to be completed are specrfled in the following subsections.

9.3.4.1 Vegetation

Both qualitative and quantitative methods will be used to characterize the terrestrial and wetland
vegetation at OU5. Qualitative surveys using a relevé analysis (see Ecology SOPs) will be conducted
in the spring, summer, and fall to record the floristic composition of the plant communities present.
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These qualitative surveys will include a systematic walk-through of the IHSSs, Woman Creek, and the
South Interceptor Ditch. The following data will be recorded on all vegetation species encountered:

. Scientific name

. Common name

. Life form

. Vegetative stage at the time

. Qualitative statement on condition

. Qualitative statement on abundance (relevé analys'is,; see Ecology SOPs)

Quantitative procedures will be used to collect structural aﬁd-'éompositional data, Point-intercept
transects will be used to collect data on species cover. Déga will be recorded on-Form 5.10B, point-
intercept data form. Belt transects will be used in conjunétion with the point-intercept transects to
collect data on shrub cover and density. Trunk diameter, height, canopy diameter, and species will be
recorded for any trees within the belt transect or wnhm any IHSS Shrub and tree data will be recorded
on Form 5.10C, belt transect data form. Production data (standmg biomass) will be coliected from 1/4-
to 1-m? quadrants at the same locations as the transects Dxfferent quadrant sizes may be used
depending on vegetation type (e.g., a 1/4 -m? quadrant may be used on dense streambank vegetation).
Production data will be recorded on Form 5. 10D

Each plot or 10-meter length of transect will"be E‘:’onsidéred as an observation in calculating the mean
and variance. Sample adequacy will be determmed for total herbaceous cover/total fresh weight
biomass using Cochran'’s formu!a (1977) "

[(de)]z ,,,,,
where: N = _,.,,the mlmmum -number of samples needed
‘ to= ot dnstnbunon value for a given level of confidence
s? = the variance estimate

= the mean of the sample
* the level of accuracy desired

a X
i

9.3.4.2 Terrestrial Wildlife and Invertebrates

The Task 3 survey is planned to note the presence or absence of terrestrial/wetland species and to
make note of their food habits. The survey procedure will include a systematic walk-through of OUS
area, including the South Interceptor Ditch and Woman Creek to record ecological features. Field data
will be recorded on the standardized qualitative survey/relative abundance data form 5.0C for large
mammals, small mammals, birds, reptiles and amphibians, and terrestrial arthropods. Opportunistic
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observations of bird and raptor nests, large mammal peliets and mammal burrow/dens will be recorded
on the appropriate forms. Vocalization surveys for birds and anurans will also use the appropriate
forms. Data to be recorded include:

Scientific name

Common name

Qualitative statement on:

_Droppings/scat..

Species encountered/ observed

Condition
Abundance

Habitat requirements »
Predator/prey species/foo&"‘haplts
Regulatory status (to be determined prior to field sampling)

Visual observation
Vocalization...,

Burrow/den
Nes}t\_:,, "

Quantitative information on Witdl}fe bqgulations will be obtained in the Task 3 field inventory. Inventory

sampling will include t

i“fjdlowirié‘pr_‘péec_i‘_.ures which are detailed in the SOPs:

“Live trappingv'{of_ small mammals on the adjacent hillsides and along the South
Interceptor DitChfand Woman Creek. Data to be recorded include:

~ Scientific name/common name
“Sex

Reproductive condition
Weight
Life history stage
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. Reptile occurrence will be recorded along the same transects used for small mammal
trapping in addition to habitat searches. Data to be recorded include:

- Species encountered

- Activity

- Habitat

- Qualitative statement on abundance

U Medium- and larger-sized mammals will be counted.z»byrecording all species along a
systematic walk-through of OUS including the’Soﬁth vi’nterceptor Ditch and Woman
Creek. The counting will occur during the small mammal transect trapplng Species
encountered and activity will be recorded

. Foliage invertebrates will be collected by sweep net and beating. Where conditions
permit, foliage invertebrate and arthropod samplmg may be conducted using a D-vac
suction sampler in place of sweep netti g (see Ecology SOPs). Data to be recorded
will include:

- Host plant
- Herbivore
- Position in food we

will occur at the selected locations along Woman
Creek, the South lnterceptor Dnch and Ponds C-1 and C-2 (see SOP). Data to be collected include:

. A|gal densrty (cell counts
o Blomass (chlorophyll-a and phaeophytin-a concentrations)

Field data wrll be recorded on the penphyton field sample form 5.1A (see SOP). Data from quantitative
sampling will be used to determme species diversity and standing crop (biomass). All analyses will be
completed within five days,,:of the collection of the slides from the field (U.S. EPA 1987).

9.3.4.4 Macrobenthos

Benthic invertebrates are the most common fauna used in ecological assessments of contaminant
releases and are defined as the invertebrates retained by screens of mesh size greater than 0.2 mm.
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Macrobenthos will be sampled at the aquatic sampling locations shown in Figure 9-3 using the
procedures described in the SOPs. Triplicate samples will be taken on a transect upstream and within
10 meters of the designated sampling locations. Data to be collected include:

. Scientific name (generally to genus)
. Number of individuals in each taxon

Field data will be recorded on the benthic macroinvertebrate field' sa?hple Form 5.2A. Data from
quantitative samples will be used to determine macroinvertebrate densrty (standmg crop), taxa richness,
species diversity and ratio of pollution-tolerant and poliution- sensmve taxa

9.3.4.5 Fish

Fish will be collected in 10- to 25-meter-long collecnon Aareas using a backpack shocker or by seining
blocked-off creek sections. In Ponds C-1 and C-2, fi h will, e sampled from a flat-bottom boat using
an electroshocker. Data to be collected include:

. Scientific name

. Number of individuals in-ea
. Length "
. Weight

Scales will be collected to obtain ¢ ata on.age classes versus size, population structure and survivorship.
Field data will be recorded, the flsh fneld inventory form 5.4B (see SOP). Samples will be taken for
laboratory identification/, conﬁrmatlon Analyses ill consist of compiling and summarizing the number,
size, and weight of each- pemes of ish captured at each sampling site. Graphic presentations may
include fish Iength-frequency hi stog s and plots of catch per effort for each sampling area.

9.3.5 Initial Tdecity Tests

The initial toxmrty testmg program wnll be limited to aquatic organisms and will include standardized EPA
acute and chronlc tests with fathead minnows and Ceriodaphnia spp. Water samples will be cooled to
4°C and shupped to the Iaboratory conducting the toxicity tests within 12 to 24 hours. The toxicity tests
will be initiated within 36 hours of the field collection time. The duration of the static renewa! acute tests
will be 48 hours for Ceriodaphnia and 96 hours for fathead minnows. The test water will be renewed
daily using dilution water from the sampling station. The static renewal chronic tests will last for 7.days
for fathead minnows and until 60 percent of the Ceriodaphnia in the control vessels have three broods.
Quality control procedures will conform to the EPA requirements for NPDES toxicity testing currently
being used at Rocky Flats and to the QAPjP.
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9.3.6 Tissue Analysis Sampling Methods

The methodologies selected for tissue analysis studies will depend on the contaminants of concern and
their anticipated effects on the selected key receptor species. Contaminants of concern and key
receptor species will be determined as early as possible in Task 2. It is anticipated that some biota
samples collected in the Task 3 field inventory can be used. for tissue analysis. Standardized site
protocol for preserving samples for tissue analyses will be fonowed in those instances where it is
anticipated that tissue analyses will be conducted.

Analyses for metals and radionuclides in biota may call for a greater bidmass of tissue than is available
through standard coliection methods. At least 80 grams of material (wet weight) is needed per sample
for metals analysis, and 100 grams of material (dried and ashed) is needed for radionuclides. Obtaining
this amount of sample may be impractical for some species of vegetation, periphyton, benthos, and
macrobenthos. It is also not the intent of the samp_lihg program to cause unnecessary disturbance or
damage to the biota communities in order to collect ”sufﬁ(‘:ieht samples. Sampling design will be
adequate to ensure statistically valid results. DQOs for the ti‘sﬁsue sampling program will be evaluated
with respect to this determination prior to field collectiorn\' "activ‘iﬁe_sn‘.

Based on the literature reviewed and the mformatlon presented in thls report, it is anticipated that most
tissue samples will be analyzed for metals and very -few éémples if any, may be analyzed for
radionuclides. Tissue samples collected for contaminant analysis will be sent to a laboratory for specific
metals and radionuclide analyses.as determined:in the preliminary Task 1/Task 2 environmental
evaluation. Analytical methods wiu-..fplk)w SOPs. .

Holding times, preservanon methods sample contamers and field and laboratory quality control sample
numbers are contained in the Ouahty Assurance Project Plan (QAPjP) and shown in Table 9-7. Tissue
sampling protocol for biota are notﬂ necessarily standardized and may vary depending upon the
iaboratory conducti'riél_ftrﬁé analyses. Specific sample preparation requirements will be reported in SOPs
which are currently in development.

9.3.7 Sampling Equipment

Equipment for field sahpling of‘biota are identified in the Volume V Ecology SOPs.

9.4 SCHEDULE

The following Figure 9-4 presents a proposed schedule for implementation of the OUS environmental

evaluation. The schedule follows the task approach presented in this environmental evaluation. While
many of the tasks are seguential, most tasks will overdap in time. The months indicated in the table
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reflect the timeframe in which the activity will occur and not necessarily the amount of time necessary
to complete the task. The schedule is provisional and likely to change depending on the Phase | OU5
RFI/RI activity schedule as well as schedules from other operable units.
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10.0
QUALITY ASSURANCE ADDENDUM

[The Quality Assurance Addendum [QAA] is currently being prepared by EG&G.]
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11.0
STANDARD OPERATING PROCEDURES AND ADDENDA

The following Rocky Flats Plant (RFP) program-wide Standard Operating Procedures (SOPs) will be
used during the specific field investigations for Operable Unit Number § (0.95)3

1.13  Containerizing, Preserving, Handling and Shlpplng Soxl and Water Samples
1.14  Data Base Management

1.16  Field Radiological Measurements )
2.1 Water Level Measurements in Wells and Pnezometers
2.2 Well Development
25 Measurement for Groundwater Field Para
2.6 Groundwater Sampling _
3.1 Logging Alluvial and Bedrock Material
3.2 Drilling and Sampling Using Hollow- Ste Auger Techniques
3.6 Monitoring Well and Piezometer Installatnon
3.8 Surface Soil Sampling |
39  Soil Gas Sampling and Field Analm
41 Surface Water Data Collec’non
4.2 Field Measurement of Surface. Water 2 eld Parameters
43  Surface Water Sampling

7.0) for most of the samplmg actnvmes Pro;ect -specific details for this work plan will be included in the
Standard Operatmg Procedures Addenda (SOPAs). These SOPAs will be attached to the SOP for use
during field. actlvmes P

111 ADDENDUM'TQ__:SOPT(@O; 4.6, SEDIMENT SAMPLING

Sediment samples will be collected from five locations, each, in Ponds C-1 and C-2 and from numerous
locations within Woman Creek and the South Interceptor Ditch (SID). The sediment samples from the
ponds will be collected from the following locations:
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. The deepest part of the pond
. Within the pond, 5 feet from the pond inlet
. Three locations selected at random within the area of the pond at the time of sampling

Sediment samples in Woman Creek will be collected within the channels in locations conducive to the
collection of sediments.

Tne sediment samples at each location will be collected such that they represent the entire vertical
column of sediment at the sampling location. Currently, the depth of sedlment in the Detention Ponds
is unknown. Samples will be collected at 2-foot intervals. All of the sedlment samples except the one
from the deepest part of each pond, will be vertical composﬁe samples that represent the entire
sediment thickness, up to 2 feet. If the sediment depth is greater than 2 feet, 2-foot~compos'rte samples
will be collected. The samples from the deepest part of each pond will be composited at 5-centimeter
intervals, instead of 2-foot intervals.

Samples from Woman Creek will be collected according'to’é,_‘OP No. 4.6, Sediment Sampling. These
samples will be collected with a core sampling device "capable of obtaining a sample of the entire
thickness of sediment at a given location, which can be Iogged Samples for analysis of volatile or
semivolatile organic compounds will be collected as-grab samples and not composited.

Sediment samples from the Detention Ponds wnll be collected with a King tube sampler with a diameter
of not more than 2 inches. Several soil cores may be needed to obtain enough samples for analyses.
One of the samples will be mamtamed in the vemcal position and frozen for subsequent geologic
logging. This frozen core will be’ logged accordmg to .SOP No. 3.1, with the thickness and character
of any thin stratifications in'the sediment column-noted. The sediment samples collected for chemical
analysis will then be composited -at 5-centimeter intervals. Sample handling and decontamination
procedures will be followed as z»desc,ri‘_bed in SOP No. 4.6, Sediment Sampling.

11.2 ADDENDUM TO SOP NO, 4.8, POND SAMPLING

Watér samples will be collected from five locations, each, in Ponds C-1 and C-2. The specific locations
are as follows:

. The déepest part of the pond

. Within 5 feet of the pond inlet

J Within 5 feet of the pond spillway

. Two locations selected at random within the pond
Phase | RFI/RI Work Pian - Woman Creek Priority Drainsge Final Draft
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Prior to sampling at each sampling point, profiles of water temperature and dissolved oxygen in the
water column will be collected at the sampling location. The Hydrolab® Multi-Parameter Measuring
Instrument will be used to collect the profiles across the entire water column.

All of the samples except the one from the deepest part of the pond will be vertical composite samples
representing the entire depth of the water column at the sampling point. The sampling from the deepest
part of the pond will consist of taking grab samples from each of the zones of stratification identified in
the water column at that point.

11.2.1 Composited Samples

Following the measurement of temperature and dissolved oxygen at the sampliﬁgwpp'i'nt, a sample will
be collected. The sample may be collected using a reggl’aited flow sampler (described in SOP No. 4.3,
Surface Water Sampling), which is pulled through the "e‘vnt’i're column of water. Samples may also be
collected using a peristaltic pump with the intake tubing" ‘puﬂ_ed" through the entire water column. VOC
samples will be collected as described in SOP No. 4.8, ’Pon‘d{:Sémpling.

accordance with SOP No. 2.5.

11.2.2 Grab Samples

Temperature and dissolved oxygen at-the sampimg pomt in the deepest part of the pond will be

measured to determine the Ioca’non of stratmed Iayers at this point. The grab samples will then be
collected using a penstalttc pump in ‘each’ stratified zone for all samples except VOC samples. The
uppermost stratified zone wxll be samplé& first, followed by the next lower zone, and so on. The zone
at the bottom of the pond will be sampled last. VOC samples will be collected as described in SOP

No. 4.8, Pond Samphng """
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