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SECTION 10
INTRODUCTION

11 BACKGROUND

The Department of Energy (DOE) wishes to pursue interim remedial action at the 903
Pad Mound and East Trenches Areas now termed Operable Unit No 2 at the Rocky Flats
Plant (RFP) In accordance with the Resource Conservation and Recovery Act of 1976
(RCRA) as amended by the Hazardous and Solid Waste Amendments of 1984 (HSWA) and the
Comprehensive Environmental Response Compensation and Liability Act of 1980 (CERCLA)
as amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA) this
Interim Measures/Interim Remedial Action (IM/IRA) will be conducted to minimize the
mugration of hazardous substances via ground water from areas that pose a potential long
term threat to the public health and environment DOE 1s implementing this IM/IRA Plan
because of the length of time it typically takes to finalize a RCRA Facility
Investigation/Remedial Investigation (RFI/RI) and Corrective Measures Study/Feasibility
Study (CMS/FS) Furthermore pursuant to the Agreement 1n Principle between the DOE and
the Colorado Department of Health (CDH) entered into 1n June 1989 1t was agreed that DOE
will 1n1tiate ground water cleanup the 903 Pad Mound and East Trenches Areas i1n January

1990 or as soon as the regulatory process will allow

Organic and 1inorganic contamination of Operable Umt 2 has resulted from past
operational practices no longer permitted under current regulations There 1s no immediate
threat to public health and the environment posed by ground water contamination associated
with these areas because the affected ground water 1s contained within the plant boundary
However an unacceptable risk could be posed to the public should this contamination migrate

downgradient beyond the plant boundary

Rockwell International has prepared this IM/IRA Plan toidentify screen and evaluate
appropriate interim remedial action alternatives and select the preferred interim remedial
DRAFT INTERIM REMEDIAL ACTION PLAN FOR OPERABLE UNIT 2 DECEMBER 1989
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action for the Area This IM/IRA Plan has been prepared to conform with the requirements
for an Engineering Evaluation/Cost Analysis (EE/CA) as defined in the proposed National
Contingency Plan {40 CFR 300 415(b)(4)] It also conforms to the National Environmental
Policy Act (NEPA) of 1969 as implemented by regulations promulgated by the President s
Council on Environmental Quality (40 CFR 1500 1508) and DOE Guidelines (10 CFR 1021
DOE Order 5440 1c and 54004 DOE/EYV 0132)

In March 1987 a Phase I remedial investigation under the Environmental Restoration
(ER) Program [formerly known as the Comprehensive Environmental Assessment and Response
Program (CEARP)] began at Operable Unit 2 The investigation consisted of the preparation
of detailed topographic maps radiometric and organic vapor screening surveys surface
geophysical surveys a soil gas survey a boring and well completion program soil sampling and
ground and surface water sampling Phase I field activities were completed at Operable Unit
2 during 1987 and a draft RI report was submitted to EPA and CDH on December 31 1987
(Rockwell International 1987a) Phase I data did not allow adequate definition of the nature
and extent of contamination for the purpose of conducting a feasibility study of remedial
alternatives A Phase II RI Sampling Plan that presents the details and rationale for further
fi1eld work based on results presented 1n the draft RI report was submatted to the regulatory
agencies 1n June 1988 (Rockwell International 1988a) A draft final sampling plan

incorporating agency comments will be submatted to the regulatory agencies 1n December 1989

12 IM/IRA PLAN ORGANIZATION

Section 20 (Site Characterization) of this plan describes the potentially affected
environment associated with the proposed IM/IRA and the results of the previous
investigation at Operable Unit 2 Most of the information included in Section 2 0 has been
derived from the draft RI report and draft Phase 1I Sampling Plan although chemical data

have been updated to include all data collected through second quarter 1989
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Section 30 identifies the objectives of the IM/IRA applicable or relevant and
appropriate requirements (ARARs) and applicable environmental regulations The objectives

and ARARs define the criteria used to i1dentify and evaluate IM/IRA options

Section 40 identifies technically feasible IM/IRA alternatives that address the

objectives and screens these alternatives based on implementability effectiveness and costs

Section 5 0 summarizes the detailed analysis performed 1n Section 40 and Section 6 0

presents the preferred IM/IRA

Sections 70 and 8 0 incorporate NEPA documentation regarding the environmental
effects of the preferred IM/IRA and other IM/IRA alternatives respectively This analysis
15 1ntended to provide sufficient information to aid in a NEPA determination of
environmental impacts of the proposed interim remedial action The scope of the analysis does
not include evaluation of the existing operations at the Rocky Flats Plant final remedial
actions at Operable Unit 2 or subsequent remedial actions at other locations of the Rocky Flats
Plant The environmental impacts of plant operation were previously analyzed in the final
Environmental Impact Statement (DOE 1980) NEPA documentation for final remedial
actions at Operable Unit 2 and any subsequent remedial actions at other locations of the

Rocky Flats Plant will be provided in future documents

Volume II of this IM/IRA Plan contains the alluvial and bedrock ground water quality

data for Operable Unit 2

DRAFT INTERIM REMEDIAL ACTION PLAN FOR OPERABLE UNIT 2 DECEMBER 1989
ROCKY FLATS PLANT GOLDEN COLORADO PAGE1 3
rockwell\reports\90SIRA 1 rpt




SECTION 20
SITE CHARACTERIZATION

21 SITE DESCRIPTION AND BACKGROUND

211 L nd Facilaty T

The Rocky Flats Plant (RFP) 1s located 1n northern Jefferson County Colorado
approximately 16 miles northwest of downtown Denver (Figure 2 1) The Plant site consists
of approximately 6 550 acres of federally owned land 1n Sections 1 through 4 and 9 through
15 of T2S R70W 6th principal meridian Plant buildings are located within an area of
approximately 400 acres known as RFP security area The security area 1s surrounded by a

buffer zone of approximately 6 150 acres

The RFP 1s a government owned contractor operated (GOCO) facility It is partof a
nation wide nuclear weapons research development and production complex administered by
the Albuquerque Operations Office of the US Department of Energy The operating
contractor for the Rocky Flats Plant 1s Rockwell International The facility manufactures
components for nuclear weapons and has been in operation since 1951 RFP fabricates
components from plutonium uranium beryllium and stainless steel Production activities
include metal fabrication machining and assembly Both radioactive and nonradioactive
wastes are generated 1n the process Current waste handling practices involve on site and of f
site recycling of hazardous materials and off site disposal of solid radiocactive materials at

another DOE facility

The RFP 1s currently an interim status Resource Conservation and Recovery Act
(RCRA) hazardous waste treatment/storage facility In the past both storage and disposal of
hazardous and radioactive wastes occurred at on site locations Preliminary assessments
conducted under Phase 1 of the ER Program 1dentified some of the past on site storage and
disposal locations as potential sources of environmental contamination
DRAFT INTERIM REMEDIAL ACTION PLAN FOR OPERABLE UNIT 2 DECEMBER 1989
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212 Operable Unit 2 Description

There are 20 sites designated as solid waste management units (SWMUSs) which comprise
the 903 Pad Mound and East Trench Areas These sites are known collectively as Operable

Unit 2 and are located east southeast of the RFP (Figure 2 2)

2121 903 Pad Area

Five sites are located within the 903 Pad Area These sites are
903 Drum Storage Site (SWMU 112)
903 Lip Site (SWMU 155)
Trench T 2 (SWMU 109)
Reactive Metal Destruction Site (SWMU 140) and

Gas Detoxification Site (SWMU 183)

Presented below are brief descriptions of each of these sites

1 903 Drum Storage Site (SWMU 112) The site was used from 1958 to 1967 to store
drums containing radioactively contaminated used machine cutting 011 The drums
contained oils and solvents contaminated with plutonium or uranmium Most of the
drums contained lathe coolant consisting of mineral o1l and carbon tetrachloride (CCl,)
1n varying proportions However an unknown number of drums contained hydraulic
oils vacuum pump oils trichloroethene (TCE) tetrachloroethene (PCE) silicone oils
and acetone (Rockwell International 1987a) Ethanolamine was also added to new
drums after 1959 to reduce the drum corrosion rate All drums were removed by 1968

After the drums were removed efforts were undertaken to scrape and move the
plutonium contaminated soil into a relatively small area cover 1t with f1ll material and
top 1t with an asphalt containment cover This remedial action was completed 1n
November 1969 An estimated 5 000 gallons of liquid leaked into the soil during use
of the drum storage site The liquid was estimated to contain 86 grams of plutonium
(Rockwell International 1987a)

2 903 Lip Site (SWMU 155) During drum removal and cleanup activities associated
with the 903 Drum Storage Site winds distributed plutonium beyond the pad to the
south and east Althoughsome plutonium contaminated soils were removed radioactive
contamination 1s sti1ll present at the 903 Lip Site 1n the surficial soils

3 Trench T 2 (SWMU 109) This trench was used prior to 1968 for the disposal of
sanitary sewage sludge and flattened drums contaminated with uranium and plutonium

4 Reactive Metal Destruction Site (SWMU 140) This site was used during the 1950s and
1960s praimarily for the destruction of lithium metal (DOE 1986) Small quantities of
other reactive metals (sodium calcium and magnesium) and some solvents were also
destroyed at this location (Rockwell International 1987a)
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2122

2123

Gas Detoxification Site (SWMU 183) Building 952 located south of the 903 Drum
Storage Site was used to detoxify various bottled gases between June 1982 and August
1983

Mound Area

The Mound Area 1s composed of four sites These are
Mound Site (SWMU 113)
Trench T 1 (SWMU 108)
Oi1l Burn Pit No 2 (SWMU 153) and
Pallet Burn Site (SWMU 154)

These sites are described individually below

Mound Site (SWMU 113) The Mound Site contained approximately 1 405 drums filled
with depleted uranium and beryllium wastes The wastes were mostly solid however
some drums were filled with lathe coolant and some drums may have contained
Perclene a brand name of tetrachloroethene (Sax and Lewis 1987) Cleanup of the
Mound Site was accomplished 1n 1970 and the materials removed were packaged and
shipped to an off site DOE facility as radioactive waste Subsequent surficial soils
sampling 1n the vicinity of the excavated Mound Site indicated 08 to 1125
disintegrations per minute per gram (d/m/g) alpha activity This radioactive
contamination 1s thought to have come from the 903 Drum Storage Site rather than
from the Mound Site (Rockwell International 1987a)

Trench T 1 (SWMU 108) The trench was used from 1952 until 1962 and contains
approximately 125 drums f1lled with depleted uranium chaps coated with lathe coolant
The drums are still present 1n this trench

O1l Burn Pit No 2 (SWMU 153) Oil Burn Pit No 2 1s actually two parallel trenches
which were used 1n 1957 and from 1961 to 1965 to burn 1 083 drums of o1l containing
uranium (Rockwell International 1987a) The residues from the burning operations
and some flattened drums were covered with backfill Cleanup operations were
performed 1n the 1970s (Rockwell International 1987a)

Pallet Burn Site (SWMU 154) An area southwest of O1] Burn Pit No 2 was reportedly
used to destroy wooden pallets in 1965 The types of hazardous substances or

radionuclides that may have been spilled on these pallets 1s unknown Clean up actions
were performed 1n the 1970s (DOE 1986)

East Trenches Area

The East Trenches Area consists of nine burial trenches and two spray irrigation areas

The trench numbers and their respective SWMU designations are

DRAFT INTERIM REMEDIAL ACTION PLAN FOR OPERABLE UNIT 2 DECEMBER 1989
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Trench T3 SWMU 110

Trench T4 SWMU 1111
Trench TS SWMU 1112
Trench T6 SWMU 1113
Trench T7 SWMU 1114
Trench T8 SWMU 1115
Trench T9 SWMU 1116
Trench T 10 SWMU 1117
Trench T 11 SWMU 1118

Trenches T3 T4 T 10 and T 11 are situated north of the east access road and
trenches T 5 through T 9 are located south of the east access road The trenches were used
from 1954 to 1968 for disposal of depleted uranium flattened depleted uranium and
plutonium contaminated drums and sanitary sewage sludge The wastes have not been

disturbed since their burial

SWMU numbers 216 2 and 216 3 are areas used for spray irrigation of sewage treatment
plant effluent These areas have been designated as solid waste management units because of
the potential for chromium contamination that resulted from a Plant spill of chromic acid that
entered the sanitary sewers on February 23 1989 Based on results of sampling after the
February spill leachable chromium concentrations in soils were significantly below the RCRA

Extraction Procedure (EP) Toxicity Iimits (Rockwell International 1989b)

213 Surrounding Land Use and Population Density

The Rocky Flats Plant 1s located 1n a rural area (Figure 2 3) There are eight public
schools within six miles of RFP The nearest educational facility 1s the Witt Elementary
School which 1s approximately 2 7 miles east of the RFP buffer zone The closest hospital to

RFP 1s Centennial Peaks Hospital located approximately seven miles northeast The closest
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park and recreational area 1s the Standley Lake arca which 1s approximately five miles
southeast of the RFP site Boating picnicking and himited overnight camping are permitted
Several other small parks exist in communities within ten miles of RFP 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 1n the mountains west of RFP but all are more than 15 miles away

Some of the land adjacent to RFP 1s zoned for industrial development Industrial
facilities within five miles of RFP include the TOSCO laboratory (40 acre site located two
miles south) the Great Western Inorganics Plant (two miles south) the Frontier Forest Products
yard (two miles south) the Idealite Lightweight Aggregate Plant (2 4 miles northwest) and the

Jefferson County Airport and Industrial Park (990 acre site located 4 8 miles northeast)

Several ranches are located within ten miles of RFP primarily in Jefferson and
Boulder Counties They are operated to produce crops raise beef cattle supply milk and
breed and train horses According to the 1987 Colorado Agricultural Statistics 20 758 acres
of crops were planted 1n Jefferson County (total land area of approximately 475 000 acres) and
68 760 acres of crops were planted 1n Boulder County (total land area of 405 760 acres) Crops
consisted of winter wheat corn barley dry beans sugar beets hay and oats Livestock
consisted of 5 314 head of cattle 113 hogs and 346 sheep 1n Jefferson County and 19 578 head
of cattle 2216 hogs and 12 133 sheep 1n Boulder County (Post 1989)

Approximately 50 percent of the area within ten miles of RFP 1s 1n Jefferson County
The remainder 1s located 1n Boulder County (40 percent) and Adams County (10 percent)
According to the 1973 Colorado Land Use Map 75 percent of this land was unused or was
used for agriculture Since that time portions of this land have been converted to housing
with several new housing subdivisions being started within a few miles of the buffer zone
One such subdivision 1s located south of the Jefferson County Airport and several are located

southeast of RFP
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A demographic study using 1980 census data shows that approximately 1 8 million
people lived within 50 miles of RFP 1n 1980 (Rockwell International 1987b) Approximately
9 500 people lived within five miles of RFP 1n 1980 The most populous sector was to the
southeast toward the center of Denver This sector had a 1980 population of about 555 000
people livang between 10 and 50 miles from RFP Recent population estimates registered by
the Denver Regional Council of Governments for the eight county Denver Metro region have
shown distinct patterns of growth between the first and second halves of the decade 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) from the same date in 1988 (DRCOG 1989)

22 AFFECTED AND SENSITIVE ENVIRONMENT

221 Physical Environmen

The natural environment of the Plant and vicinity 1s influenced primarily by its
proximity to the Front Range of the Rocky Mountains The Plant 1s directly east of the north
south trending Rocky Mountains with an elevation of approximately 6 000 feet above sea
level Rocky Flats Plant 1s located on a broad eastward sloping plain of overlapping alluvial
fans developed along the Front Range The fans extend about five miles 1n an eastward
direction from therr origin 1n the abruptly rising Front Range and terminate on the east at a
break 1n slope to low rolling hills The continental divide 1s about 16 miles west of the Plant
The operational area at the Plant 1s located near the eastern edge of the fans on a terrace
between stream cut valleys (North Walnut Creek and Woman Creek) The Rocky Flats
Alluvium (the deposit of coalescing alluvial fans) 15 exposed at the surface and consists of a

topso1l layer underlain by as much as 100 feet of silt clay sand and gravel

The Rocky Flats Plant 1s situated 1n a semiarid region averaging 15 inches of annual
precipitation Forty percent of the yearly total comes in the spring much of 1t 1n the form
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of snow Of the balance 30 percent 1s accounted for by summer thunderstorms with the rest
falling 1n the fall (11%) and winter months (19%) Average yearly snowfall averages 85 inches
Runoff control structures exist to channel surface water from the Plant to monitoring ponds
These structures are sized to accommodate the 100 year storm event which is equivalent to

four i1nches of rain 1n a six hour period

Mineral resources occurring 1n the vicinity of RFP include sand gravel crushed rock
clay coal and uranium There are no known clay coal or uranium deposits within the RFP
buffer zone however these commodities are mined 1n the region within 20 miles of the plant
The Schwartzwalder Uranium Mine 1s located approximately four miles southwest of RFP
The mine has been the largest producer of vein type uranium ore 1n Colorado and ranks among
the six largest of this type in the United States (DOE 1980) Active sand and gravel mines hie
within the buffer zone boundaries There 1s a currently 1nactive aggregate processing facility
adjacent to the northwest corner of the buffer zone which 1s scheduled to be reopened 1n 1989
01l and natural gas production 1s also active in nearby northwest Adams County and east

central Boulder County

There are four main drainages from the plant property North Walnut South Walnut
Rock and Woman Creeks All are intermittent streams which provide drinking water and
irrigation water There are a number of ditches crossing the area as well conveying water
collected off site to other areas the Plant Walnut Creeck or Woman Creek Until late 1974
plant waste water had been discharged to Walnut Creek and until 1975 filter backwash from
the raw water treatment plant went into Woman Creek All process waste water 1s now either
recycled or disposed of through evaporation Sanitary waste water 1s discharged 1n accordance

with the NPDES permit effluent limitations when on site spray irrigation 1s not feasible

222 Operable Unit 2 Geology

The following geologic information 1s based on Rockwell International s Draft RI
Report and the reader 1s referred to this report for additional details (Rockwell International
DRAFT INTERIM REMEDIAL ACTION PLAN FOR OPERABLE UNIT 2 DECEMBER 1989

ROCKY FLATS PLANT GOLDEN COLORADO PAGE 2 10
rockw ll\reports\90SIRA 2 rpt




1987a)

2221 Surficial Materials

Surficial materials at the 903 Pad Mound and East Trench Areas consist of the Rocky
Flats Alluvium colluvium and valley fill alluvium uncomformably overlying bedrock All
of the study areas are situated on a terrace of Rocky Flats Alluvium that extends eastward
from the Plant The Rocky Flats Alluvium consists of a poorly to moderately sorted poorly
stratified deposit of clays silts sands gravels and cobbles A portion of the 903 Pad Area
extends south of f the terrace toward the South Interceptor Ditch Colluvium 1s present on the
hillside south of the 903 Pad and East Trenches Area and in the South Walnut Creek drainage

north of the Mound Area

Buried valleys and ridges eroded into the top of bedrock are present at the base of the
Rocky Flats Alluvium One such paleovalley 1s located north of the 903 Pad Area along
Central Avenue (Figure 2 2) The paleovalley 1s approximately 300 feet wide and 2 000 feet
long It trends east northeast beneath the east access road and bends to the southeast just south
of well 33 87 (see Figure 2 5 for well locations) Near well 32 87 the paleovalley is joined by
another paleovalley which 1s at least 3 000 feet long 400 feet wide and trends northeast toward
well 39 86 A 150 feet wide paleoridge located east of well 15 87 separates the two paleo
valleys Another paleoridge occurs beneath the northern edge of the Rocky Flats Alluvium

terrace east of the Mound Area and north of the East Trenches Area (well 35 87)

2222 Bedrock Materials

The Cretaceous Arapahoe Formation underlies surficial materials at the 903 Pad
Mound and East Trenches Areas Sixteen wells were completed 1n various zones within the
bedrock during the 1987 drilling program The Arapahoe Formation consists of fluvial
claystones with interbedded lenticular sandstones siltstones and occasional lignite deposits
Contacts between these lithologies are both gradational and sharp
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The Arapahoe Formation was deposited by meandering streams which flowed east
southeast from the Front Range Uplift (Weimer 1973) The fining upward sandstone
sequences within the formation are representative of both laterally accreted point bar deposits
and floodplain splay deposits Laterally accreted point bar deposits occur by the slow
magration of stream channels and splay deposits are formed by breaching of stream banks
during floods (Blatt and others 1980) Siltstone and claystone lithologies are indicative of
overbank flood deposits and/or channel f11l deposits Overbank flood deposits consist of very
fine sand and mud deposited near the stream channel or on the stream flood plain (Blatt and
others 1980) Channel fill deposits are formed 1n channels abandoned by a reduction in
stream discharge or by cutoff of a meander (formation of oxbow lakes) (Blatt and others

1980)

Claystone was the most frequently encountered lithology of the Arapahoe Formation
immediately below the alluvium/bedrock contact Weathered bedrock was encountered

directly beneath surficial materials 1in all of the boreholes and wells

Saturated sandstones were found 1n wells 9 87BR 12 87BR 23 87BR and 25 87BR
directly below surficial materials and 1n wells 62 86 11 87BR 14 87BR and 36 87BR near the
alluvium/bedrock contact Bedrock wells 40 86 16 87BR 18 87BR 20 87BR 22 87BR 28
87BR 30 87BR and 31 87BR are completed in deeper saturated sandstones The Arapahoe
sandstones are generally lenticular and somewhat discontinuous however some of the

sandstone units have been correlated for lateral distances as great as 500 feet

223 Site Hydrology

2231 Surface Water

Surface water drainage patterns at the Rocky Flats Plant are shown on Figures 2 2 and

2 4 A discussion of the major surface water features 1s presented below
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The headwaters of South Walnut Creek have been filled during construction of plant
facilities As a result flow originates from a buried culvert located west of Building 991 (see
Figure 2 2) During the Phase I RI surface water sampling flow 1n the upper reach of South
Walnut Creek was visually estimated at five gallons per minute (gpm) (Rockwell International
1987a) This flow 1s routed beneath Building 991 1n a corrugated metal pipe The discharge
from the corrugated metal pipe is augmented by flow from a concrete pipe at a point north
of the Mound Area The flow from the concrete pipe (visually estimated at one gpm)
originates as seepage from the hillside south of Building 991 and flows into a ditch along the
slope The combined flow then enters the South Walnut Creek retention pond system Below
the retention ponds South Walnut Creek North Walnut Creek and an unnamed tributary join
within the buffer zone before flowing into Great Western Reservoir Great Western Reservoir

1s located approximately one mile east of this confluence

The South Walnut Creek retention pond system consists of fiveponds(B1 B2 B3 B
4 and B 5) that retain surface water runoff and Plant discharges for the purpose of
monitoring before downstream release of these waters All flow 1n the pond system 1s
eventually retained in Pond B 5 where 1t 1s monitored for quality before discharge in
accordance with the Plants National Pollutant Discharge Elimination System (NPDES)
permit (discharge point 006) Ponds B 1 and B 2 are reserved for spill control surface
water runoff or treated sanitary waste of questionable quality Pond B 3 1s used as a holding
pond for sanitary sewage treatment plant effluent The normal discharge of Pond B 3 1s to
a spray system located 1n the vicinity of the East Trenches Ponds B 4 and B 5 receive surface
water runoff from the central portion of the Plant and occasional discharges from Pond B
3 The surface water runoff received by Pond B 4 1s collected by the Central Avenue Ditch

and upper reaches of South Walnut Creek
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Woman Creek

Woman Creek 1s located south of the Plant with headwaters 1n largely undisturbed
Rocky Flats Alluvium Runoff from the southern part of the Plant 1s collected 1n the South
Interceptor Ditch located north of the creek and delivered downstream to Pond C 2 (see Figure
22) Pond C 1 (upstream of C 2) receives stream flow from Woman Creek The discharge
from Pond C 1 1s diverted around Pond C 2 1nto the Woman Creek channel downstream Water
in Pond C 2 1s discharged to Woman Creek 1n accordance with the Plant NPDES permit

(discharge point 007)

Flow 1n Woman Creek and the South Interceptor Ditch 1s intermittent During the 1986
and 1987 investigations there was no visible surface flow 1n Woman Creek downstream of
Pond C 2 The intermittent surface water flow observed for Woman Creek and the South

Interceptor Datch 1s indicative of frequent interaction with the shallow ground water system

2232 Ground Water

Ground water occurs in surficial materials (Rocky Flats Alluvium colluvium and
valley fill alluvium ) and 1n Arapahoe sandstones and claystones at Operable Unit 2 These

two hydraulically connected flow systems are discussed separately below

Ground Water 1n Surficial Materials

Ground water 1s present 1n the Rocky Flats Alluvium colluvium and valley fill
alluvium under unconfined conditions Recharge to the water table occurs as infiltration of
incident precipitation and as seepage from ditches and creeks In addition retention ponds
along South Walnut Creek and Woman Creek recharge the valley fill alluvium Figure 2 5
presents the potentiometric surface of uppermost ground water measured on December 1 1987

and the locations of alluvial and bedrock wells 1n the vicinity of Operable Unit 2
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The shallow ground water flow system 1s quite dynamic with large water level changes
occurring i1n response to precipitation events and stream and ditch flow For example between
mid April and September 1986 water levels 1n wells 1 86 and 4 86 (completed 1n valley fill
alluvium) dropped more than four and eight feet respectively Alluvial water levels are
highest during the months of May and June Water levels decline during late summer and fall

and some wells go completely dry at this time of year

Alluvial ground water discharges to seeps springs surface water drainages and
subcropping Arapahoe sandstone at Operable Unit 2 Seeps and springs occur along the edge
of the Rocky Flats Alluvium terrace (at the alluvium/bedrock contact) and on the side slopes
of the terrace Seeps and springs on the terrace side slopes may be due to thinning of colluvial
materials Ground water 1n colluvial materials south of the 903 Pad and East Trenches Areas
discharges to the South Interceptor Ditch and ground water 1n valley f1ll materials discharges

to Woman or South Walnut Creeks

Ground water flow in the Rocky Flats Alluvium 1s generally from west to east
following the buried topography on top of claystone bedrock Because of the bedrock highs
beneath the Rocky Flats Alluvium in the East Trenches Area ground water flow 1s diverted
either toward the paleovalleys or off the edge of the Rocky Flats terrace Water diverted
toward the paleovalleys flows northeast following the trend of the valleys Ground water
flowing toward the terrace edges emerges as seeps and springs at the contact between the
alluvium and bedrock (contact seeps) 1s consumed by evapotranspiration or flows through
colluvial materials following topography toward the valley fill alluvium Once ground water
reaches the valley fill alluvium 1t either flows down valley 1n the alluvium 1s consumed by
evapotranspiration recharges bedrock or discharges to the creek During the driest periods
of the year evapotranspiration results in no flow 1n either the colluvium or the valley fill

alluvium

The saturated thickness in surficial materials varied from zero to nine feet for wells
63 86 and 17 87 respectively The absence of alluvial ground water 1n these areas i1s due to
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one of the following conditions

1) discharge of ground water to the surface system (seeps and springs) where
bedrock 1s at or near the ground surface

2) discharge of ground water to the atmosphere as evaporation from the capillary
fringe and as transpiration from phyreatophytes or

3) recharge to subcropping bedrock sandstones from alluvial ground water
Wells completed in these areas have been dry moisture content observations from boreholes

also indicate unsaturated conditions

Hydraulic conductivity values were developed for surficial materials from drawdown
recovery tests performed on 1986 wells during the 1nitial site characterization and from slug
tests performed on select 1986 and 1987 wells during the 1987 Phase I RI (Rockwell

International 1987a) Values for surficial deposits are discussed 1n the following paragraphs

For the Rocky Flats Alluvium the geometric mean hydraulic conductivity for all tests
1s 4 x 10 * centimeters per second (cm/s) or 418 feet per year (ft/year) Based on an average
horizontal gradient of 002 feet/foot (ft/ft) an assumed effective porosity of 01 and a mean
hydraulic conductivity of 418 ft/year the average ground water velocity in the Rocky Flats

Alluvium 1s 84 ft/year (Rockwell International 1987a)

The geometric mean hydraulic conductivity based on drawdown recovery tests for the
Woman Creek valley fill alluvium 1s 7 x 10 * cm/s (724 ft/year) No slug tests were
performed on wells completed 1in Woman Creek valley fill Using the same gradient and
effective porosity as for the Rocky Flats Alluvium and a mean hydraulic conductivity of 724
ft/year theaverage ground water velocity in Woman Creek valley f1ll 1s 145 ft/year (Rockwell

International 1987a)

South Walnut Creek valley f1ll 1s less conductive than that along Woman Creek based
on lithologic descriptions and hydraulic conductivity tests Using the mean conductivity of

95x 10 ®cm/s (98 ft/year) an effective porosity of 01 and an average gradient of 002 ft/ft
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the average flow velocity in South Walnut Creeck valley fill 1s 20 ft/year (Rockwell

International 1987a)

The average ground water flow velocities calculated for various surficial materials
assume the materials are fully saturated year round However as discussed above portions
of the Rocky Flats Alluvium colluvium and valley f1ll alluviums are not saturated during the
entire year Thus dissolved constituents 1n the shallow flow system do not actually move at

the calculated velocities for the entire year

Bedrock Gr Water

The majority of ground water flow 1n the Arapahoe Formation occurs 1n the lenticular
sandstones contained within the claystones Ground water recharge to sandstones occurs as
infiltration from alluvial ground water where sandstones subcrop beneath the alluvium and
by leakage from claystones overlying the sandstones Usable ground water occurs 1n the
Arapahoe Aquifer Water 1n sandstones of the Arapahoe Aquifer are used for irrigation

lavestock watering and domestic purposes east of RFP

There 1s a strong downward gradient between ground water 1n surficial materials and
bedrock Vertical gradients range from 0 31 ft/ft between wells 35 86 and 34 86 to 1 05 ft/ft
between wells 41 86 and 40 86 These gradients imply a relatively high hydraulic conductivity
contrast between the sandstones and claystones which 1s supported by hydraulic conductivity

test results

Flow within individual sandstones 1s from west to east based on the sandstone
correlations between wells 9 87BR and 16 87BR Ground water 1n well 9 87BR 1s unconfined
but confined conditions exist 1n well 16 87BR  The horizontal gradient between these wells

15 009 ft/ft
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Hydraulic conductivity values for Arapahoe sandstones were estimated from
drawdown recovery tests performed 1n 1986 slug tests performed i1n 1987 and packer tests
performed in 1986 and 1987 Hydraulic conductivity values from drawdown recovery and slug
tests are 1n good agreement however packer test results are approximately two orders of
magnitude less than results from the other two test methods The geometric mean hydraulic
conductivity from drawdown recovery tests slug tests and packer tests are 4 x 10 % cm/s (41
ft/yr) 8 x 10 ® cm/s (83 ft/yr) and 4 x 10 7 cm/s (0 4 ft/yr) respectively The drawdown
recovery and slug tests are considered more representative of 1n situ conditions because they

were performed after development of the wells

The maximum horizontal ground water flow velocity in sandstone 1s 75 ft/yr using a
hydraulic conductivity of 83 ft/yr an average horizontal gradient of 009 ft/ft and an

assumed effective porosity of 0 I

The geometry of the ground water flow path 1n the bedrock 1s not fully understood at
this time because 1t depends upon the continuity of the sandstones and their interconnection
Evaluation of the lateral extent and degree of interconnection of the sandstone units 1s a

primary goal of the Phase II hydrogeologic characterization for Operable Unit 2

224 Ecology

Within the plant boundaries a variety of vegetation thrives Included are species of
flora representative of tall grass prairie short grass plains lower montane and foothill ravine
regions with none being on the endangered species list It 1s evident that the vegetative cover
along the Front Range of the Rocky Mountains has been radically altered by human activities
such as burning timber cutting road building and overgrazing for many years Since the
acquisition of the Rocky Flats Plant property vegetative recovery has occurred as evidenced
by the presence of grasses like big bluestem and sideoats grama (two disturbance sensitive
species) No vegetative stresses attributable to hazardous waste contamination have been

identified (DOE 1980)
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The animal Iife inhabiting the Rocky Flats Plant and its buffer zone consists of species
associated with western prairie regions The most common large mammal 1s the mule deer
with an estimated 100 125 permanent residents There are a number of small carnivores such
as the coyote red fox striped skunk and long tailed weasel A profusion of small herbivore
species can be found throughout the plant and buffer zone consisting of species such as the

pocket gopher white tailed jackrabbit and the meadow vole (DOE 1980)

Commonly observed birds include western meadowlarks horned larks mourning doves
and vesper sparrow A variety of ducks killdeer and red winged black birds are seen 1n areas
adjacent to ponds Mallards and other ducks frequently nest and rear young on several of the
ponds Common birds of prey in the area include marsh hawks red tailed hawks ferruginous

hawks rough legged hawks and great horned owls (DOE 1980)

Bull snakes and rattlesnakes are the most frequently observed reptiles Eastern yellow
bellied racers have also been seen The eastern short horned lizard has been reported on the
site but these and other lizards are not commonly observed The western painted turtle and

the western plains garter snake are found 1n and around many of the ponds (DOE 1980)

225 nsitive Environments and Endanger ecl1

The Endangered Species Act of 1973 (Public Law 93 0205) as amended provides that
all federal agencies implement programs for the conservation of listed endangered and
threatened species Federal agencies must ensure that actions authorized funded or carried
out by them will not jeopardize the continued existence of any endangered or threatened
species or result 1n the destruction or adverse modification of historical/archaeological

features or critical habitats

The U S Fish and Wildlife Service (USFWS) has indicated that the two endangered
species of interest 1in the RFP area are the bald eagle and the black footed ferret (Rockwell
International 1988d) Prairie dog towns provide the food source and habitat for ferrets Since
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there are no prairie dog towns 1n or near the 881 Hillside Area which 1s near the 903 Pad
Mound and East Trenches the USFWS has determined that ferrets probably do not exast 1n the
investigation area Bald eagles are occasional visitors to the area primarily during magration
times Sightings are rare and little suitable habitat occurs on plant site other than some
perching locations No nests occur on plantsit¢ The proposed action will not adversely affect
the bald eagle The USFWS has concurred with these findings subsequent to a field visit on

6/15/88

Other animal species of interest that exist in the RFP area include burrowing owls and
Swainson s hawks Cottonwood trees within approximately 1/4 mile of the 903 Pad Mound
and East Trenches Areas were 1nvestigated to determine 1f any raptor nests existed and none
were found The trees will be reinspected 1n the spring to ensure that activities do not disturb
nesting or raising of young The nearest population of burrowing owls 1s approximately two

miles to the east

The 903 Pad Mound and East Trenches Areas are not used nor intended for use as
a public or recreational area nor for the development of any unique natural resource No

unique ecosystems were found at RFP during extensive biological studies (DOE 1980)

226 Wetlands

Consultation with the United States Fish and Wildlife Service (USFWS) and the U S
Army Corps of Engineers was conducted 1n the spring of 1988 Wetlands at the plant site were
delineated The proposed action 1s not located 1n the delineated wetlands Aerial photography
imagery for the 903 Pad Mound and East Trenches Areas was examined for wetlands
identification on September 13 1989 followed by limited site inspection Two 1solated stands
of wetlands vegetation containing common cat tail (Typha latifolia) were located primarily
within SWMU #140 where groundwater flowing towards the terrace edges emerges as seeps
or springs at the contact between the alluvium and bedrock The two areas are less than 20
square feet 1n si1ze
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Wetlands areas have been i1dentified along both the Woman Creek and South Interceptor
Ditch drainage areas Evenly spaced drop structures along the South Interceptor Ditch have
lowered flow velocities increased sediment accumulation and created fairly dense linear
stands of wetlands From a point due south of the 881 Building and extending to the C 2
Pond approximately 015 acres of wetland are contained within this portion of the South
Interceptor Ditch The species are observed to be primarily cat tails (greater than 95%
predominance) spike rush (Eleocharis macrostachya) and bull rush (Scirpus americanus) The
wetlands function primarily as flow attenuation with additional minor contribution in

wildlife habitat and water quality enhancement

227 Historic Sit

The 903 Pad Mound and East Trenches Areas have been highly disturbed over a
number of years Due to this disturbance and the topographic position of the program area
the State Office of Archeology and Historic Preservation has determined that this action will

not impact cultural resources (Burney 1989)

An archaeological and historical survey of the RFP was conducted between July 18 and
August 22 1988 which determined two sites have potential eligibility to the National Register
of Historic Places However insufficient information currently exists to make this
determination These two sites are located northwest and southwest of the investigation area

and will not be disturbed by the proposed action (Burney 1989)

23 CONTAMINANTS _DESCRIPTION AND SOURCES

231 Ground Water Contamination

Organic contamination of alluvial and bedrock ground water at Operable Unit 2 1s
evident although the existence of elevated inorganic contamination in either alluvial or
bedrock ground water 1s uncertain at this time due to the limited data on background
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chemical conditions for alluvial and bedrock ground water Water quality data from wells
55 86 (alluvial) and 54 86 (bedrock) located southwest of the plant and upgradient of all
known SWMUSs are the only current data available for characterizing background ground
water chemistry Although more than two years of quarterly data exist for these wells the

data 1s considered insufficient for background characterization for the following reasons

1) the data do not account for spatial variability

2) the alluvial ground water data may not be representative of colluvial ground
water chemistry and

3) the bedrock ground water under 1investigation occurs 1n a different formation

than that of the background wells

Nevertheless these data have been used to preliminarily determine which constituents
1in ground water at Operable Unit 2 are contaminants Constituent concentrations 1n ground
water at Operable Unit 2 that exceed the upper imit of the range of concentrations in either

well 55 86 (alluvial) or 54 86 (bedrock) are presumed to represent contaminants

A background characterization study 1s currently underway to provide more definitive
information of the spatial and temporal variability of alluvial colluvial valley fill and
bedrock ground water quality This data will be used to better evaluate the nature and extent
of 1norganic contamination at Operable Unit 2 and remedial action alternatives that address
this contamination for the final RI/FS report For this interim action clean up criteria are
defined by applicable or relevant and appropriate requirements (ARARs) as discussed 1n
Section 30 Variances from ARARs may be appropriate in the future when background

chemical conditions are adequately characterized

Tables 2 1 through 2 6 present data on well locations water elevations and well
construction for alluvial and bedrock wells located 1n the vicinity of Operable Unit 2 The
nature of contamination for each of the sites in Operable Unit 2 are summarized 1n Tables 2
7 through 2 12 Well locations are 1dentified on Figure 2 5 The VOC maximum minimum

and average concentrations reported in these tables are based on data from the first and
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