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ACRONYMS AND ABBREVIATIONS

AEC Atomic Energy Commission

ARAR Applicable or Relevant and Appropriate Requirement

ASME American Society of Mechanical Engineers

AST aboveground storage tank

ASTM American Society for Testing Materials

ATSDR Agency for Toxic Substance Disease Registry

ATV all-terrain vehicle

AWQC Ambient Water Quality Criteria

BDD Broomfield Diversion Ditch

BRA baseline risk assessment

cfs cubic feet per second

- CDH Colorado Department of Health

CDW Colorado Division of Wildlife

CEARP Comprehensive Environmental Assessment and Response Program

CEDE committed effective dose equivalent

CERCLA Comprehensive Environmental Response, Compensation,

and Liability Act

CLP Contract Laboratory Program

CMS Corrective Measures Study

cm square centimeters

cm/s centimeters per second

coc contaminants of concern

CPM counts per minute

CRP Community Relations Plan

CUHP Colorado Urban Hydrograph Procedure

CWA Clean Water Act

°F degrees Farenheit

DCN Document Change Notice

DOE Department of Energy

dpm disintegrations per minute

DQO data quality objective

DRCOG Denver Regional Council of Governments
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EE environmental evaluation

EG&G EG&G Rocky Flats, Inc.

EM environmental management

EMD Environmental Management Division

EMRG Environmental Management Radiological Guidelines

EPA U.S. Environmental Protection Agency

ER environmental restoration

ERDA Energy Research and Development Administration

FID flame ionization detector

FIDLER Field Instruments for Detecting Low Energy Radiation

FS feasibility study

FSP field sampling plan

FWS U.S. Fish and Wildlife Service

g grams

G-M Geiger-Mueller

GC gas chromatograph

GPR ground penetrating radar

GRRASP General Radiochemistry and Routine Analytical Services Protocol

HASP Health and Safety Plan

HEAST Health Effects Assessment Summary Tables

HHRA human health risk assessment '

HI Hazard Index

HPGe system High-Purity Germanium Detection System

HRR Historical Release Report

IAG Interagency Agreement

ICRP International Commission of Radiological Protection

IHSS Individual Hazardous Substance Site

IRIS Integrated Risk Information System

K, transfer coefficient

kg kilograms

LOAEL lowest observed adverse effect level
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m meter
m? square meters
m?/day cubic meters per day
mCi millicurie
uCi microcurie
MCL Maximum Contaminant Levels
MF modifying factor
mg milligrams
mg/kg/day milligrams per kilogram per day
mg/m? milligrams per cubic meter
NCP National Contingency Plan
NIST National Institute for Standards and Technology
NOAEL no observed adverse effect level
NPDES National Pollutant Discharge Elimination System
oP operating procedure
OPWL Original Process Waste Lines
ou Operable Unit
oul4 Operable Unit 14
PAC Potential Area of Concermn
PARCC precision, accuracy, representativeness, comparability,
and completeness
PCB polychlorinated biphenyl
pCi picocurie
PHRED Public Health Risk Evaluation Database
PID
Ppb parts per billion
PRG preliminary remediation goals
QA Quality Assurance
QAA Quality Assurance Addendum
QAPjP Quality Assessment Project Plan
QC Quality Control
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RAAMP Radiological Ambient Air Monitoring Program

RAGS Risk Assessment Guidance for Superfund

RCRA Resource Conservation and Recovery Act

RfD reference dose

RFEDS Rocky Flats Environmental Data System

RFI/RI RCRA Facility Investigation/Remedial Investigation

RFP Rocky Flats Plant

RPD Remediation Program Division

RSP respirable suspended particulates

SAP Sampling and Analysis Plan

SC specific conductance

SDWA Safe Drinking Water Act

SEAM Superfund Exposure Assessment Manual

SF slope factor

SOP Standard Operating Procedure

SPHEM Superfund Public Health Evaluation Manual

STP Sewage Treatment Plant

SWMU Solid Waste Management Unit

TAL Target Analyte List

TBC To Be Considered

TCL Target Compound List

TDS total dissolved solids

TOC total organic carbon

UF uncertainty factor

usC United States Code

UTL upper tolerance limit

voC volatile organic compounds

WQCC Water Quality Control Commission
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EXECUTIVE SUMMARY

This document presents the work plan for the Phase I RCRA Facility Investigation
(RFI)/Remedial Investigation (RI) of the Radioactive Sites (Operable Unit Number 14) 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 Substance Sites (THSSs) within the OU14 Radioactive
Sites. The FSP developed in this work plan is based on the requirements of the Interagency
Agreement (IAG) amongst the Department of Energy (DOE), Environmental Protection
Agency (EPA), and the State of Colorado Department of Health (CDH) and what additional

work is needed to initially assess each IHSSs.

Eight IHSSs are located in Operable Unit Number 14 (OU14). They are the 700 Area
Site No. 1 (THSS 131), Building 334 Parking Lot (IHSS 156.1), Building 444 Parking Lot -
(THSS 160), Area West of Building 664 (THSS 161), 700 Area- Site No. 2 (IHSS 162), 800
Area No. 2 Concrete Slab (THSS 164.1), 800 Area Site No. 2 Building 886 Spills (IHSS
164.2), and 800 Area Site No. 2 Building 889 Storage (IHSS 164.3). Of these eight sites,
two are parking lots approximately 313,000 square feet in area; four are paved areas near
buildings approximately 83,000 square feet in area; one is a storage pad approximately
25,000 square feet in area; and the last is a paved road within the plant with an approximate
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area of 161,000 square feet. All areas described above are located immediately adjacent to
buildings and are partially or completely covered with concrete or asphalt.

Volume I - Text includes 12 sections which are based on the Environmental Protection
Agency Guidance for Conducting Remedial Investigations, and Feasibility Studies. This
work plan was also written in accordance with the IAG requirements in that field sampling
activities complied with task "Required Actions" at a minimum, plus justification for any
additional staged investigative actions is presented in detail. Individual THSS boundaries
were defined based upon the IAG and the Historical Release Report (HRR) . The HRR
information sources and aerial photographs were reviewed to redefine the IHSS boundaries
using the most current and accurate information. The Rocky Flats Environmental Database
System (RFEDS) was accessed to review data derived from; borehole investigations,
monitoring wells, surface water sampling, and other sources of environmental data in or
adjacent to the OU14 IHSSs. This information was summarized and presented as a
Appendix F in Volume II - Appendices. The Aerial Radiological Surveys were evaluated to
ascertain the useability of the information presented. The contaminant isopleth contours were
deemed to be misleading in regards to identifying potential soil contamination around
processing buildings.

The site conceptual model was developed for OU14 taking into consideration the

historical and current sources of contaminants. One conceptual model was developed to
cover all of the pertinent exposure pathways for each IHSS.
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The potential applicable or relevant and appropriate requirements were developed and
presented with a list of chemical-specific benchmarks which have been developed on a site-
wide basis. Additional To Be Considered (TBC) guidance was also presented in a tabular

format.

The Field Sampling Plan (FSP) was developed using a staged approach which presents
the results of the field investigation activitiés in the form of technical memoranda. Technical
memoranda are presented to CDH/EPA after State 1 activities are conducted. Based on the
results and discussions with the regulators Stage 2 activities are defined. A modified grid
selection process is presented to provide an example of a logical redefinition process for
selecting a sampling grid. The FSP addresses the difficulties in working with artificial
covering (i.e., pavement and concrete) and their impacts on radiation detection systems and
soil sampling activities. Specific procedures are referenced to conduct the FSP and to
develop a Health and Safety Plan.

The Human Health Risk Assessment section was based on EPA guidance documents.
Additional specific guidance was added to define how uncertainty is to be addressed and how
the data will be utilized to assess the risk to environmental and human health.

The schedule and the sequence of work for completing the oU14 investigation is
specified in the IAG and is outlined below to provide background on the requirements for the
OU14 RFURL The IAG states that each OU may proceed through several phases of
investigation dependent on the information gathered to characterize the OU (Section 1.B.9,
IAG Statement of Work).
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Following completion of the Phase I work plan, the IAG requires that the results of
the Phase I RFI/RI for OU14 be documented within a draft Phase I RFI/RI report. This
draft RFI/RI report will include a Preliminary Site Characterization and will also recommend
work to be performed for the Phase II investigation, if required. The IAG specifies that this
draft Phase I report be submitted to EPA and the State for review, and DOE will address the
regulatory agency’s comments and submit a Final Phase I RFI/RI report for EPA and/or

State approval.

The IAG specifies that the priority and schedule for the Phase I RFI/RI investigations
for OUs 3, §, 6, 8, 12, 13, 14, 14, 15, and 16 will be determined after evaluating the Final
Phase I RFI/RI Reports for the operable units. If EPA and/or the State determine that no
" further invdstigatory work is required for OU14 after the Phase I investigation is complete,
EPA and/or the State shall approve the Final Phase I RFI/RI Report as a Final RFI/RI
Report.
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1.0 INTRODUCTION

This document presents the Phase I work plan for the Resource Conservation and
Recovery Act (RCRA) Facility Investigation/Remedial Investigation (RFI/RI), and
Comprehensive Environmental Resource, Compensation, and Liability Act (CERCLA) for
Operable Unit No. 14 (OU14) at the U.S. Department of Energy (DOE) Rocky Flats Plant
(RFP) in Jefferson County, Colorado.

This investigation is part of a comprehensive, phased program of site characterization,

remedial investigations, feasibility studies, and remedial/corrective actions currently in

- progress at RFP, pursuant to an Interagency Agreement (IAG) between DOE, the U.S.
Environmental Protection Agency (EPA), and the Colorado Department of Health (CDH)
dated January 22, 1991 (DOE 1991a). The IAG program developed by DOE, EPA, and
CDH addresses RCRA and CERCLA issues. Although the IAG requires general compliance
with both RCRA and CERCLA, CERCLA regulations apply to remedial investigations at
OU14. In accordance with the IAG, the CERCLA terms "Remedial Investigation” (RI),
"Feasibility Study" (FS), and "Individual Hazardous Substance Site" (IHSS) are used in this

document.

As required by the IAG, this Phase I work plan addresses characterization of source
materials, soils, and groundwater at OU14 and surface water potentially affected by OU14.

(P:\OUI4\WORKPLN\SECTION.1\10/16/92) 1-1
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The RFI/RI will also investigate the nature and source of contamination and evaluate
potential contaminant migration pathways.

This work plan summarizes existing information characterizing OU14, identifies data
gaps, establishes Data Quality Objectives (DQOs), and develops a Stage 1 field sampling
plan (FSP) to characterize physical site features and define contaminant sources. Rationale
for developing the Stage 2 FSP is also provided.

The RFL/RI will be conducted in accordance with the RCRA Facility Investigation
(RFI) Guidance (EPA 19892a) and Interim Final Guidance for Conducting Remedial
Investigations and Feasibility Studies Under CERCLA (EPA 1988a). The RFL/RI will be
conducted in two stages to maximize the use of the data generated and efficiency in program
design. Existing data were used to develop the RFI/RI approach. The data gﬂierated by the
RFI/RI will be used to estimate the risks to human health and the environment posed by
sources within OU14 and to begin developing and screening remedial alternatives.

The DOE Environmental Restoration (ER) Program, designed for investigation and
cleanup of environmentally contaminated sites at DOE facilities, is being implemented in five
phases. Phase 1, Installation Assessment, includes preliminary assessments and site
inspections to assess potential environmental concerns. Phase 2, Remedial Investigations,
includes planning and implementation of sampling programs to delineate the magnitude and
extent of contamination at specific sites and evaluate potential contaminant migration '
pathways. Phase 3, Feasibility Studies, includes evaluation of remedial alternatives and
development of remedial action plans to mitigate environmental problems identified in Phase
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2 as needing correction. Phase 4, Remedial Design/Remedial Action, includes design and
implementation of site-specific remedial actions selected on the basis of Phase 3 feasibility
studies. Phase 5, Compliance and Verification, includes monitoring and performance
assessments of remedial actions as well as verification and documentation of the adequacy of
remedial actions carried out under Phase 4. Phase 1 has been completed at the RFP (DOE
1986), and Phase 2 is currently in progress for OU14.

1.2 Work Plan Overview

This work plan evaluates and summarizes previous data and investigations, defines
DQOs and data needs based on that evaluation, specifies RFI/RI tasks, and presents the Stage
1 FSP for the RFI/RI. Rationale for the development of the Stage 2 FSP is also provided.

Section 2.0, Site Characterization, presents a comprehensive review and analysis of
available historical information, previous site investigations, recently published reports,
available data, and past and present activities pertinent to OU14. Included in Section 2.0 are
characterization results for site geology and hydrology as well as the known nature and
extent of contamination in nearby soils and groundwater. Additionally, Section 2.0 presents
a conceptual model for contaminant migration and exposure pathways based on site physical
characteristics and available information regarding the nature and extent of contamination.
Section 3.0 presents potential sitewide Applicable or Relevant and Appropriate Requirements
(ARARs) and benchmarks, as required by the IAG, and discusses their application to the
RFI/RI activities at OU14. Section 4.0 discusses the DQOs and work plan rationale for the
RFI/RI. Section 5.0 specifies tasks to be performed for the RFI/RI. Section 6.0 presents the
Stage 1 FSP and rationale for the development of the Stage 2 FSP to meet the objectives
presented in Section 4.0. Section 7.0 lays out the RFI/RI activities schedule. Sections 8.0
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and 9.0 detail the Baseline Human Health Risk Assessment Plan (HHRA) and the Environ-
mental Evaluation Work Plan, respectively. Section 10.0 discusses the site-specific Quality
Assurance Addendum (QAA) for OU14. Section 11.0 provides references.

The appendices contain the available supporting information used to characterize the
physical seiting and contamination at OU14. Appendix A contains several memorandums
describing the strengths and weaknesses of the Field Instrument for Detecting Low Energy
Radiation (FIDLER) radiological surveys. Appendix B contains the Data Summary which
was derived from the Rocky Flats Environmental Database System (RFEDS) for sampling
locations in or around OU14. The complete database as applicable has been included as
Volume II of this work plan. Appendix C contains the Excerpts From the Background

.’ Geochemical Reporr (EG&G 1990a). Appendix D includes only the Table of Contents From
the Environmental Management Department Operating Procedures (EG&G 1992c).
Appendix E represents a listing of the Rocky Flats Photo History, and Appendix F includes
the EG&G Site Specific Health and Safety Plant Template.

The following sections provide general information on RFP and the 'surrounding
_region including RFP history, regional land-use and population data, and site conditions.
Site-specific conditions at OU14 are addressed in Section 2.0.
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1.3.1 Facility Background and Plant Operations

RFP is a government-owned, contractor-operated facility that is part of the nationwide
nuclear weapons complex. The plant was under the aegis of the U.S. Atomic Energy
Commission (AEC) from its 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 DOE in 1977. Dow
Chemical U.S.A., an operating unit of the Dow Chemical Company, was the prime operating
contractor of the facility from 1951 until June 30, 1975. Rockwell International was the
prime operating contractor from July 1, 1975 until December 31, 1989. EG&G became the
prime contractor at RFP on January 1, 1990.

.' Under the original mission, RFP fabricated nuclear weapons components from
plutonium, uranium, and nonradioactive metals (principally beryllium and stainless steel)
which were then shipped elsewhere for assembly. In addition, RFP reprocessed components
for recovery of plutonium after it was removed from obsolete weapons. RFP is currently
undergoing a mission transition from nuclear production to environmental restoration and
waste management. Although no further production of plutonium weapons components is
contemplated, certain production facilities will be preserved in a ready state until a final
decision is Me that such production is no longer needed. Other activities previously
conducted at RFP will continue as before; these include research and development in
metallurgy, machining, nondestructive testing, coatings, remote engineering, chemistry, and
physics. |

Both radioactive and nonradioactive wastes have been generated in the RFP.

production process and must be taken into account when formulating environmental
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restoration and waste management plans. Current waste handling practices involve on-site
and off-site recycling of hazardous materials, on-site storage of hazardous and radioactive
mixed wastes, and off-site disposal of solid radioactive materials at another DOE facility;
however, preliminary assessments under the ER Program indicate that some of the past
on-site storage and decontamination practices could present potential sources of

environmental contamination.
1.3.2 Previous Investigations

Various sitewide studies have been conducted at RFP to characterize environmental
media and to assess the extent of radiological and chemical contaminant releases to the
environment. The investigations performed prior to 1986 were summarized by Rockwell
International (1986a) and include the following:

o Detailed description of the regional geology (Malde 1955; Spencer 1961; Scott
1960, 1963, 1970, 1972, and 1975; Van Horn 1972 and 1976; Dames and Moore
1981; and Robson et al. 1981a and 1981b)

o  Several drilling programs beginning in 1960 that resulted in construction of
approximately 60 monitoring wells by 1982

°  An investigation of surface water and groundwater flow systems by the U.S.
Geological Survey (Hurr 1976)

e  Environmental, ecological, and public health studies that culminated in an
Environmental Impact Statement (DOE 1980)

e A summary report on groundwater hydrology using data from 1960 to 1985
(Hydro-Search 1985)

o A preliminary electromagnetic survey of the plant perimeter (Hydro-Search 1986)
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© A soil-gas survey of the plant perimeter and buffer zone (Tracer 1986)

o  Routine environmental monitoring programs addressing air, surface water,
groundwater, and soils (Rockwell 1975 through 1985, and 1986b).

In 1986, two major investigations were completed at RFP. The first was the DOE
Comprehensive Environmental Assessment and Response Program (CEARP) Phase 1
Installation Assessment (DOE 1986), 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. CEARP was succeeded by the ER Program. A number of sites that could
potentially have adverse impacts on the environment were identified. These sites were
designated as Solid Waste Management Units (SWMUs) by Rockwell International (1987).
In accordance with the IAG, SWMUs are now designated as IHSSs, and are divided into the
following three categories:

o  Hazardous substance sites that will continue to operate and need a RCRA
operating permit

o  Hazardous Substanoe sites that will be closed under RCRA interim status

o Inactive hazardous substance sites that will be investigated and cleaned up under
Section 3004(u) of RCRA or under CERCLA.

The second major investigation completed at RFP in 1986 involved a hydrogeologic
and hydrochemical characterization of the plant site. Plans for this study were presented by
Rockwell International (1986¢ and 1986d), and study results were reported by Rockwell
International (1986e). Investigation results identified areas considered to be significant

contributors to environmental contamination.
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As required by the 1IAG, the Historical Release Report (HRR) for the Rocky Flats
Plant (EG&G 1992g) was developed to provide information on existing and potentially new
IHSSs at RFP. The HRR focuses on 1) the incidental releases that took place outdoors or
had an immediate impact on the out-of-building environment; and 2) waste management
practices that have been discontinued due to environmental concerns.

The Background Geochemical Characterization Report (EG&G 1990a) presents the
chemistry of environmental materials from areas near RFP which are undisturbed by plant
operations. The geochemistry of surface water, stream sediments, groundwater and borehole
materials are discussed. Sample data was obtained from stations located in the Buffer Zone
areas west, north, and south of the plant. The samples were analyzed for chemical
constituents including radioactive isotopes, EPA target analyte list (TAL) metals, major
anions, and indicator parameters such as pH, specific conductance (SC) and total dissolved
solids (TDS).

1.3.3 Physical Setting

1.3.3.1 Location. RFP is located in northern Jefferson County, Colorado,
approximately 16 miles northwest of Denver (Figure 1-1). Surrounding cities include
Boulder, Broomfield, Westminster, and Arvada, all of which are located less than 10 miles
to the northwest, east, and southeast of RFP, respectively. RFP consists of approximately
6,550 acres of federal land in Sections 1 through 4 and 9 through 15 of T2S, R70W, 6th
Principal Meridian. Most plant structures are located within a protected central area site of
approximately 400 acres and are surrounded by a buffer zone of approximately 6,150 acres.
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RFP is bounded on the north by State Highway 128, on the east by Jefferson County
Highway 17 (also known as Indiana Street), on the south by agricultural and industrial
properties and nearby State Highway 72, and on the west by State Highway 93 (Figure 1-1).
Figure 1-2 is a vicinity map of RFP.

1.3.3.2 Topography. RFP is located along the eastern edge of the southern Rocky
Mountain region immediately east of the Colorado Front Range. The plant site is situated on
a broad, eastward-sloping pediment that is capped by alluvial deposits of the Quaternary age
(Rocky Flats Alluvium). The pediment surface has a fan-like form, with its apex and distal
margins approximately 2 miles east of RFP. The tops of alluvial-covered pediments are
nearly flat but slope gently eastward at 50 to 100 feet per mile (EG&G 1991a). At RFP, the
pediment surface is dissected by a series of east-northeast trending stream-cut valleys. The
valleys containing Rock Creek, North and South Walnut Creeks, and Woman Creek lie S0 to
200 feet below the level of the older pediment surface. These valleys are incised into the
bedrock underlying alluvial deposits, but most bedrock is concealed beneath colluvial
material accumulated along the gentle valley slopes.

1.3.3.3 Meteorology and Climatology. The meteorology of Rocky Flats is strongly
influenced by topography. The proximity of the Rocky Mountains and High Plains produce

‘a semiarid climate characteristic, seasonal chinook wind storms and diurnal cycle to the wind

patterns at the RFP.

Wind, temperature, precipitation and atmospheric pressure are collected on the plant
site and summarized in monthly and annual reports. The semiarid nature of the land is
reflected in the 15-inch annual average precipitation recorded at the RFP. Spring is the
wettest season with approximately 40 percent of the annual average; much of it falling as wet
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snow. Summer thunderstorms (June through August) account for an additional 30 percent of
the annual precipitation. Autumn and winter are drier seasons (DOE 1980).

Figure 1-3 represents a two year wind frequency distribution (16 compass points for 6
wind speed classes) at the RFP for 1990 through 1991. Winds at the RFP are predominantly
northwesterly. The diurnal nature of the wind can be seen when separating day from night at
the plant site during mild weather conditions. Under these conditions, the wind generally
blows ‘upslope’ from the plains towards the mountains during the day and ‘downslope’ from
the mountains to the plains at night. In the winter during chinook windstorms the wind
speeds may reach 90 to 100 miles an hour. During these chinook events, winds may blow
from the northwest for three consecutive days.

Temperatures at the RFP are moderate. Extremely hot or cold weather is usually of
short duration. Daily summer averages range from 55 to 85 degrees Fahrenheit (°F), while
winter daily temperatures range from 20 to 45 °F. Temperature extremes recorded at the
plant range from 102 °F to -26 °F (DOE 1980).

Special attention has been focused on dispersion meteorology surrounding RFP due to
the potential transport of atmospheric contaminants to the Denver Metropolitan area. Studies
of the airflow indicate that the wind flows from the west, then turns and moves northeast
along the South Platte River Valley and passes north of Denver. Pasquill stability classes are
used to evaluate dispersion characteristics at the RFP. Stability class D (neutral conditions)
is the prevailing dispersion characteristic at the RFP (EG&G, 1991g).

1.3.3.4 Surface Water Hydrology. A generalized map of the principal drainage
basins and surface-water flow across the site is generally from west to east. A topographic
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divide bisects the site along an east-west trend slightly south of Central Avenue (the
approximate center line of the site). The Rock Creek drainage basin traverses and drains the
northwestern portion of the plant site and is located in the buffer zone, entirely separate from
the operational plant complex. Rocky Creek flows to the northeast to its off-site confluence
with Coal Creek. Preliminary surface water modeling of the Rock Creek basin, using the
Colorado Urban Hydrograph Procedure (CUHP), indicates that a 2-year, 2-hour storm would
result in a flood peak of approximately 55 cubic feet per second (cfs) at the outlet of the
basin at Colorado Route 128.

The Woman Creek drainage basin traverses and drains the southern portion of the
site. Although this basin is located primarily in the buffer zone, it does extend into the
. extreme southermn boundary of the plant complex. An interceptor ditch (South Interceptor
Ditch) is located between and parallel to Woman Creek and the southern boundary of the
plant complex. The relatively small quantity of surface runoff that flows from the southern
~ boundary of the plant complex toward Woman Creek is intercepted by this ditch. This
intercepted flow eventually enters detention Pond C-2.

Surface runoff downgradient of the South Interceptor Ditch is tributary to Woman
Creek, which flows east to Standley Lake, a water supply for the city of Westminster and for
portions of the cities of Northglenn and Thornton. In 1990, water discharges from Pond C-2
were piped, in accordance with National Pollutant Discharge Elimination System (NPDES)
(EPA 1984) and bypass limitations set by EPA, to a diversion ditch that goes around Great
Western Reservoir. Woman Creek also delivers some water off site to Mower Reservoir.

The Walnut Creek drainage basin traverses the western, northern, and northeastern
portions of the RFP site and receives runoff from the majority of the plant complex. Three
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epthermal streams are actually tributary to Walnut Creek: Dry Creek, North Walnut Creek,
and South Walnut Creek (which receives most of the runoff from the plant complex). These
three forks of Walnut Creek join in the buffer zone (approximately 0.7 mile west of the
eastern perimeter of RFP) and until recently flowed east off site to Great Western Reservoir,
a water supply for a portion of the City of Broomfield and located approximately one mile
east of this confluence. The City of Broomfield has built and currently uses the Broomfield
Diversion Ditch (BDD) to divert Walnut Creek around Great Western Reservoir.

In addition to natural flows and the South Interceptor Ditch, there are seven ditches or
diversion canals in the general vicinity of RFP. The Upper Church, McKay, Kinnear, and

-Reservoir Co. Ditches (diversions of Coal Creek) cross the site. Upper Church Ditch

delivers water to Upper Church Lake and Great Western Reservoir. McKay Ditch also
supplies water to Great Western Reservoir. Kinnear Ditch and Reservoir Co. Ditch divert
water from Coal Creek and deliver it to Woman Creek and eventually to Standley Lake.
Last Chance Ditch flows south of RFP and supplies water to Rocky Flats Lake and Twin
Lakes. Smart Ditch diverts water from Rocky Flats Lake and transports it off site to the
east. The South Boulder Diversion Canal, located immediately west of the western RFP
boundary, diverts water from South Boulder Creek and delivers it to Ralston Reservoir, a
water supply for the City of Denver. |

Dams, detention ponds, diversion structures, and ditches have been constructed at
RFP to control the release of plant discharges and surface (storm water) runoff. The ponds
located downstream of the plant complex on North Walnut Creek are designated A-1 through
A-4. Ponds on South Walnut Creek are designated B-1 through B-5. These A- and B-series
ponds receive runoff from the plant complex. Ponds A-1, A-2, B-1, and B-2 are non-
discharged (retention) ponds. Volumes are controlled at Ponds A-1 and A-2 by over-pond
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spray evaporation, and water from Ponds B-1 and B-2 is transferred to Pond A-2 after
characterization. Pond B-3 receives treated effluent from the Sewage Treatment Plant (STP).
Pond C-1 is located on Woman Creek and receives natural flows, and Pond C-2, located
immediately south of Woman Creek (the creek is diverted to the north around the pond),
receives flow from the South Interceptor Ditch as well as some natural flows from its
immediate drainage basin. One retention pond (the Landfill pond) is located in an unnamed
basin immediately downgradient of the present Landfill. The Landfill pond is operated in a
zero discharge mode through spray evaporation. Any off-site discharges from the terminal
ponds on Walnut Creek or Woman Creek (Ponds A-4, N-05, or C-2) are regularly monitored
according to the requirements of the RFP MPDES permit (CO-0001333).

1.3.3.5 Ecology. A variety of vegetation is found within the buffer zone
surrounding RFP. Included are species of flora representative of tall-grass prairie, short-
grass plains, lower mountain, and foothill ravine regions. Riparian vegetation exists along
RFP drainages and in wetlands. None of the vegetative species known to be present at RFP
have been reported to be on the endangered species list (EG&G 1991b). Since acquisition of
RFP property, vegetative recovery has occurred, as evidenced by the presence of
disturbance-sensitive grass species such as big bluestem (Andropogon gerardii) and side oats
grama (Bowteloua curtipendula). No vegetative stresses attributable to hazardous waste
contamination have been identified (DOE 1980).

The fauna inhabiting RFP and its buffer zone consist of species associated with
western prairie regions. 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 the coyote (Canis latrans), red fox (Vidpes fulva), striped skunk (ephitis
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mephitis), and long-tailed weasel (ustela frenata). Small herbivores can be found ‘tﬁroughout
the plant complex around buildings and along drainages, and buffer zone, including species
such as the pocket gopher (Thomomys talpoides), cottontail (Sylvilagus sp.), white-tailed
jackrabbit (Lepus townsendii), and the meadow vole (icrotus pennsylvanicus) (DOE 1980).

Commonly observed birds include western meadowlarks (Sturnella neglecta), horned
larks (Eremophila alpestris), mourning doves (Zenaidura macroura), vesper Sparrows
(Pooecetes gramineus), western kingbirds (ZTyrannus vociferans), black-billed magpies (Pica
pica), American robins (Turdus migratorius), and yellow warblers (Dendroica magnolia).
Killdeer (Charadrius vociferus, and red-winged black birds (Agelaius phoeniceus) are seen in
areas adjacent to ponds. Mallards (4nas platyrhynochos) and other ducks (Anas sp.)
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 (Buzeo jamaicensis), ferruginous
hawks (Buteo regalis), rough-legged hawks (Buteo lagopus), and great horned owls (Bubo
virginianus) (DOE 1980).

Bull snakes (Pituophis melanoleucus) and rattlesnakes (Crotalus sp.) are the most
frequently observed reptiles. Eastern yellow-bellied racers (Coluber constrictor flaviventris)
have also been seen. The eastern short-homned lizard (Phrynosoma douglassi brevirostre) has

‘been reported on the site, but this 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 (DOE 1980).

1.3.3.6 Surrounding Land-Use and Population Density. The population,
economics, and land-use of areas surrounding RFP are described in a 1989 Rocky Flats
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vicinity demographics report prepared by DOE (DOE 1991b). This report classifies general
use of areas within 0 to 10 miles of RFP into residential, commercial, industrial, parks and
open spaces, agricultural and vacant, and institutional categories, and also considers current
and future land-use near RFP.

The majority of residential use within 5 miles of RFP is located immediately
northeast, east, and southeast of the plant. The 1989 population distribution within 5 miles
of the RFP main production facility (i.e., the center of the RFP site) is illustrated in
Figure 1-4. Commercial development is concentrated near residential areas north and
southwest of Standley Lake as well as around Jefferson County Airport, approximately
3 miles northeast of RFP. Industrial land-use within 5 miles of the plant is limited to
quarrying and mining operations. Open space lands are located northeast of RFP near the
City of Broomfield and in small parcels adjoining major drainages and small neighborhood
parks in the cities of Westminster and Arvada. The west, north, and east sides of Standley
Lake are encompassed by Standley Lake Park open space. Irrigated and nonirrigated crop-
lands, producing primarily wheat and barley, are located north and northeast of RFP near the
cities of Broomfield, Lafayette, Louisville and Boulder, and in scattered parcels adjacent to
the eastern boundary of the plant. Several horse operations and small hay fields are located
south of RFP. The demographic report characterizes much of the vacant land adjacent to
RFP as rangeland (DOE 1991b).

Future land-use in the vicinity of RFP most likely involves continued urban
expansion, increasing the density of residential, commercial, and perhaps industrial land-use

in the areas. The expected trend in population growth in the vicinity of RFP is also
addressed in the DOE demographic study (DOE 1991b). The report considers expected

variations in population density by comparing the current (1989) setting to population
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projections for the years 2000 and 2010. A 21-year profile of projected population growth in
the vicinity of RFP can thus be examined. DOE’s projections are based primarily on long-
term population projections developed by the Denver Regional Council of Governments
(DRCOG). Expected population density increase and subsequent distributions projected
around RFP for the years 2000 and 2010 are shown in Figures 1-5 and 1-6, respectively.

1.3.3.7 Regional Geology. RFP is located on a broad, eastward-sloping pediment
surface along the western edge of the Denver Basin (Figure 1-7). The area is underlain by
more than 10,000 feet of Pennsylvanian to Upper Cretaceous sedimentary rocks that have
been locally folded and faulted. Along the foothills west of RFP, sedimentary strata are
steeply east-dipping to overturned. In the western buffer zone, Upper Cretaceous sandstones
of the Laramie Formation make up an east-dipping (45° to 55°) hogback that strikes
approximately north-northwest (Scott 1960). Immediately west ,6f RFP, steeply dipping
sedimentary strata abruptly flatten to less than two degrees under and east of RFP (EG&G

. 1991a). The sedimentary bedrock is unconformably overlain by Quaternary alluvial gravels

that cap pediment surfaces of several distinct ages (Figure 1-7) (Scott 1963).

Figure 1-8 shows the local stratigraphic section for the Rocky Flats area. Upper
Cretaceous bedrock units My underlying RFP and pertinent to plant site hydfogeology
include, in descending stratigraphic order, the Arapahoe Formation, the Laramie Formation,
and the Fox Hills Sandstone. These bedrock units and the overlying surficial Quaternary age
deposits at RFP are described below.
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Quaternary Age Deposits

The duatema.ry age deposits in the RFP area (Figure 1-7) have been categorized into
pediment cover and valley fill. The Rocky Flats, Verdos, and Slocum Alluviums
represent pediment covers. The valley fill alluviums include the Louviers and the
Broadway Alluviums. Additional recent alluvial valley fill deposits include the Piney
Creek and Post-Piney Creek Alluviums (EG&G 1991c¢).

With the exception of a "Pre-Rocky Flats Alluvium” deposit located west of the RFP
(EG&G 1992b), the Rocky Flats Alluvium is the oldest alluvial deposit in the vicinity
of the RFP. The alluvium consists of poorly sorted, angular to rounded, coarse
gravels, sands, and gravelly clay. Caliche amounts vary from trace to abundant
(EG&G 1991¢c). Dominant lithologies include detritus from Precambrian quartzite,
schist, and gneiss deposited by Coal Creek. Thickness at the type locality just south
of RFP is 50 feet and ranges from 10 to 90 feet (Machette et al. 1976). As shown on
Figure 1-7, the RFP overlies Rocky Flats Alluvium.

The Verdos Alluvium consists of sandy, cobbly to bouldery gravel, deposited by
Ralston Creek. Its thickness ranges from 15 to 35 feet. The Slocum Alluvium is
composed of well-stratified, clayey, coarse gravel and coarse sand, and its thickness
ranges from 10 to 90 feet. The Louviers and Broadway Alluviums are composed of
coarse sand and cobbly gravel and range from 10 to 25 feet in thickness. The
Louviers Alluvium forms well-developed terraces above modern streams. The

Broadway Alluvium occurs in channels cut into the Louviers Alluvium.

The Pre-Piney Creek, Piney Creek, and Post-Piney Creek Alluviums are the most
recent identified deposits. The Pre-Piney Creek Alluvium consists of silt and sand
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with pebble lenses, and the Piney Creek Alluvium is composed of clay, silt, and sand
with some pebble beds. The Post-Piney Creek Alluvium consists of poorly
consolidated, humic, fine-grained to medium-grained sands interbedded with

magnetite-rich sands.

Upper Cretaceous Deposits

Depositional environments east of the Front Range in the Late Cretaceous period were
influenced by the Laramide Orogeny, which resulted in the uplift of the ancestral
Colorado Front Range Mountains. The uplift caused a regression of the
intercontinental Cretaceous sea from the west to the east, resulting in a lateral
progradation of Pierre Shale prodelta shales and siltstones, Fox Hills Formation delta
front sandstones, Laramie Formation delta plain sandstones, claystones, and coals,
and Arapahoe Formation fluvial conglomerates, sandstones, and claystones (Weimer
1973).

The above-mentioned formations are relatively distinct, from a regional perspective,
reflecting increasingly higher gradients of deposition with correspondingly higher energy
facies. However, lateral and vertical variations in the depositional history of the Arapahoe
Formation have been observed as a function of localized tectonic surges, creating the
accumulation of higher energy, braided stream facies south of RFP in the Golden area,
whereas lower energy, meandering stream facies occur in the RFP area. The Geologic
Characterization Report for RFP (EG&G 1991c) contains one interpretation of the sequence
of deposition for the Laramie and Arapahoe Formations; however, it presents two different
interpretive maps showing the lateral distribution of the uppermost Arapahoe sandstone. The
first interpretation shows a single continuous meandering channel system containing channel
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and point bar deposits. The second interpretation depicts a multiple channel system
containing migrated channel and point bar deposits (EG&G 1991c).

The Arapahoe Formation, the uppermost bedrock unit underlying RFP, consists of
claystones, siltstones, and sandstones. According to the Draft Final Geologic
Characterization Report (EG&G 1991c), the Arapahce Formation is approximately 150 feet
thick and contains at least five mappable sandstone units. However, the Arapahoe/Laramie
contact is currently being evaluated. The uppermost Arapahoe sandstone unit, Sandstone
Number One, varies in thickness from O to over 40 feet and crops out in the RFP area. Its
areal extent has been predicted according to two fluvial depositional interpretations presented
in the Draft Final Geologic Characterization Report discussed above.

Lithologic similarities between the Laramie and Arapahoe Formations makes defini-
tion of the contact between the formations difficult. A regional surface mapping project of
the RFP area was conducted during 1991 as part of the sitewide Phase I Geologic
Characterization efforts (EG&G 1992b). In this study, the base of the Arapahoe Formation
was correlated to the base of Sandstone Number One. Field criteria for the definition of
Arapahoe sandstones included frosted, well-rounded, medium size quartz grains; however, in
the subsurface, these characteristics have been observed in lower Arapahoe Fdrmau'on

_sandstones, which were mapped as Laramie Formation during the field mapping effort.
Sitewide geologic characterization investigations are continuing to resolve this issue (EG&G

1992b).

Arapahoe Formation sandstones are very fine-grained to medium-grained, with minor
conglomeratic lenses. Weathered sandstones are pale orange, yellowish gray, and dark
yellowish orange. Unweathered sandstones are light gray to olive gray. The sandstones
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typically are interlayered with claystones and have lenticular geometrics. The dominant
claystones and silty claystones are light olive gray to medium olive gray and weather to dark
yellowish orange. Iron-oxide staining is common in the upper 20 feet of the sandstones
(EG&G 1991¢).

The Laramie Formation, which is composed of an upper claystone interval and a
lower sandstone and coal interval, is approximately 600 to 800 feet thick. The upper
Laramie Formation consists of silty claystones, siltstones, and fine-grained small scale
lenticular channel sandstones. The silty claystones are light olive gray to olive black,
massive, occasionally sandy, and contain carbonaceous material. The siltstones are also
carbonaceous, with iron oxide nodules and slickensides along fractures. The lower Laramie
Formation consists of very fine-grained to medium-grained sandstones up to 50 feet thick and
coal beds ranging from 2 to 8 feet thick (EG&G 1991c¢).

The Fox Hills Formation averages 75 feet thick and consists of thick-bedded to
massive, very fine-grained to medium-sized feldspathic sandstone that is grayish orange to
light gray in color. The sandstones are interlayered with thin beds of siltstone and claystone
(EG&G 1991¢). The Fox Hills Formation crops out west of the RFP and is not likely
impacted by RFP activities.

1.3.3.8 Hydrogeology. RFP is situated in a regional groundwater recharge area.
Groundwater recharge occurs primarily from infiltration of precipitation into bedrock, which
crops out in the western portion of RFP along the west limb of a monoclinal fold. Recharge
also occurs as a result of seepage from streams, ditches, and ponds, and into subcropping
bedrock (EG&G 1991c).
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Unconfined groundwater occurs at RFP in the unconsolidated Quaternary alluvial
deposits. These include the Rocky Flats Alluvium and other pediment cover deposits present
on broad topographic highs, and the various valley fill alluvium deposits present in modern
stream drainages. In the western portion of RFP, where the alluvium is thickest, the depth
to water is 50 to 70 feet below the surface. Although the water table is variable, it becomes
generally shallower from west to east as the alluvium thins. Seeps are common in stream
drainages along the contact between the Rocky Flats Alluvium and the underlying Arapahoe |
and Laramie Formations, and where Arapahoe Formation sandstones outcrop. The
unconfined groundwater flows generally to the east along the gently sloping contact between
the alluvium and the underlying bedrock. The claystones that typically underlie the alluvium
have a hydraulic conductivity on the order of 1 x 107 centimeters per second (cm/s), and

" effectively constrain much of the unconfined groundwater flow to the more permeable
alluvial deposits. Unconfined groundwater also exists in Arapahce Formation sandstones
which subcrop at the alluvial/bedrock unconformity. In some areas of RFP, including

- QU14, Arapahoe Sandstone Number One subcrops below the Rocky Flats Alluvium,
stratigraphically lower Arapahoe sandstones subcrop below quaternary colluvium in limited
areas along valley slopes. The Rocky Flats Alluvium, subcropping Arapahoe sandstones,
and weathered Arapahoe siltstones and claystones constitute the uppermost aquifer at RFP
(EG&G 1991c¢).

Generally, unconfined groundwater flows along the contact of the surficial material
and the underlying Arapahoe Formation claystons in a downgradient direction to the east.
The alluvial aquifer, as well as the bedrock aquifers, exhibits a highly variable range of
hydraulic conductivity values. Hydraulic conductivity values reported for the Rocky Flats
Alluvium range from 1 x 10? cm/s (Hurr 1976) to 4 x 10® cm/s (DOE 1988). This wide
range of hydraulic conductivity values for the Rocky Flats Alluvium is due to its
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heterogeneity and vertical and lateral variability. The most recent hydrogeologic
investigation suggests the hydraulic conductivity of the Rocky Flats Alluvium and the
Sandstone Number One is approximately 6 x 10° cm/s, whereas the Arapahoe Formation
claystones have a lower hydraulic conductivity on the order of 1 x 107 cm/s (EG&G 1991c).

This effectively constrains much of the flow within the alluvial aquifer to the more permeable

surficial material.

Groundwater in Arapahoe Formation sandstones exists under confined conditions
throughout most of the RFP area. The confining layers for the sandstones are the Arapahoe
Formation claystones and silty claystones. The Arapahoe Formation and the uppermost
aquifer have relatively low hydraulic conductivities; therefore, they are not generally
believed to be ‘c.apable of producing economical amounts of water. Currently, there are
ongoing hydraulic conductivity studies being conducted on both a sitewide and OU-specific
basis. Hydraulic cbnductivity‘ values presented in past studies are being validated, and new
permeameter testing is being conducted. Pump testing to obtain aquifer parameters is being
accomplishéd at OU2. Results will be available during the summer of 1992. The lower
Arapahoe Formation sandstones have a hydraulic conductivity of approximately 1 x 10 cm/s
(EG&G 19910¢).

The amount of caliche mineralization in the Rocky Flats Alluvium tends to increase as
the thickness of the alluvium decreases. There are some areas where the amount of caliche
in the interstices of the surficial material approaches 100 percent. The presence of caliche
may prove to be useful in determining localized changes in hydraulic conductivities and
groundwater flow directions; however, due to insufficient data on caliche in RFP surficial
deposits, the extent to which this may be helpful is unknown at this time.
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1.4 verview of ble Unit 14 - Radicactiv

OU 14 consists of eight [HSSs believed to be contaminated with radiological
constituents. The THSSs in OU14 fall within Building Areas 300, 400, 600, 700, and 800 at
RFP and include two parking lot sites as shown in Figure 1-9. The IHSSs to be included in
OU14 were negotiated with the EPA, DOE, and CDH for the establishment of the IAG. The
IAG was signed in final form on January 22, 1991. The separate IHSSs that can be
identified by type and size: ITHSS 131, THSS 156.1, THSS 160, IHSS 161, IHSS 162, IHSS
164.1, THSS 164.2, and IHSS 164.3. Of these eight sites, two are parking lots
approximately 313,000 square feet in area; four are paved areas near buildings approximately
83,000 square feet in area; one is a storage pad approximately 25,000 square feet in area;
and the last is a paved road within the plant with an approximate area of 161,000 square
feet. All areas described above are located immediately adjacent to buildings and are
partially or completely covered with concrete or asphalt.
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2.0 SITE CHARACTERIZATION

2.1 Hydrogeology and Surface Water Hydrology at OU14

Regional and localized geology and hydrogeology are described in Sections 1.3.3.7
and 1.3.3.8. Additionally, surface water hydrology for the RFP is discussed in Section
1.3.3.4. These descriptions serve as the basis for the following detailed discussions.
Industrialization of RFP has significantly affected the hydrogeology and hydrology of the
OU14 IHSSs. Heightened awareness and understanding of these modifications will facilitate
a more accurate site characterization. One pivotal effect of construction on the alluvial
These potential pathways
are infilled trenches from underground utilities such as storm sewers, sanitary sewers,
electrical lines, and building foundations. Additionally, asphalt or concrete surfaces in the
industrialized area of RFP prevent significant infiltration or reroute precipitation

aquifer is the creation of potential preferential migration pathways.

accumulation to diversion ditches. Approximately 80 percent of OU14 is covered by -
artificial groundcover. The extent to which these attributes affect preferred migration
pathways is not fully known but must be considered when evaluating OU14.

2.1.1 Hydrogeology

In the vicinity of OU14, the alluvium ranges in thickness from approximately 10 to 25
feet as illustrated in Figure 2-1. Generally, the alluvium is described as unconsolidated
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clay, silt, sand, gravel, and pebbles. However, many areas of OU14 possess disturbed or
artificial groundcover. The Bedrock Geology and Geologic Cross Section Location Map
(Figure 2-2) shows where the Arapahoe Formation sandstone, silt, and claystone is located
beneath several IHSSs contained in this area. The geologic cross-sections A-A’ and B-B’
(indicated on Figure 2-2) are displayed on Figures 2-3 and 2-4, respectively.

Unconfined groundwater occurs in OU14 in the Rocky Flats Alluvium, the disturbed
ground, and artificial fill. Where the Arapahoe sandstones subcrop directly beneath the
surficial material, they are in hydraulic connection. The Arapahoe sandstone geometries are
assumed lenticular and laterally discontinuous. However, in some areas at RFP they are
relatively continuous. Although individual sandstones may not be in lateral hydraulic
communication, the Arapahoe Sandstone Number One subcrops frequently throughout the

. RFP area and acts as an unconfined aquifer for a substantial portion of its occurrence
(EG&G 1991a).

Recharge is by infiltration of incidental precipitation and by seepage from ponds,
ditches, and creeks, although the situation in OU14 probably differs from undeveloped areas
because of the greater amount of paved and covered surfaces. Water table fluctuations have
been observed in response to seasonal recharge (Hurr 1976). Fluctuations are expected to be
minimal in OU14 because of the lack of infiltration. Alluvial water levels are highest during
late summer and fall. As a result of water table fluctuations, the extent of saturated surficial
deposits fluctuates. The shallow groundwater system discharges in streams, ditches, and at
seeps along slopes at the alluvium/bedrock contact.

Confined groundwater is present in the deeper sandstone units of the Arapahoe
Formation projected to exist throughout most of OU14. Specific influence from OU14 to the
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Arapahoe Formation groundwater is expected to be minimal because of reduced infiltration.
In other areas, groundwater recharge to the Arapahoe Formation occurs as infiltration of
alluvial groundwater and as infiltration of precipitation where the bedrock sandstones outcrop
in the western portion of RFP (EG&G 1991c). Exceptions to this are the local occurrence of
groundwater in subcropping sandstone units directly beneath the surficial material. The
confining layers are the relatively impermeable claystones and silty claystones of the
Arapahoe Formation.

The deeper Arapahoe sandstones have a hydraulic conductivity of approximately
1 x 10° cm/s (EG&G 1991c). An overall downward vertical gradient has been identified but
has not been quantified. Its existence is evidenced in the overall decrease in static water
levels in monitoring wells with depth (EG&G 1991c). Based on the water table contour
maps of the site area (Figures 2-5 and 2-6), the unconfined groundwater generally flows
easterly as well as northeast towards North Walnut Creek and southeast towards Woman
Creek. The main plant area is on an east-west trending groundwater divide which lies
approximately beneath Central Avenue. Groundwater flow appears to be topographically
controlled, flowing to the east-northeast coincident with the sitewide gradient. Some
groundwater within the bedrock aquifer becomes surface water as it appears as seeps along
slopes and in stream drainages; however, none of these slope or drainage areas are present
within OU14.

2.1.2 Surface Water Hydrology
Surface water drainage in OU14 is controlled for the most part by water diversion

works such as ditches, pavements, gutters, drains, and culverts. The largest of the runoff
control ditches in the area is the Central Avenue Ditch. This ditch runs eastward along
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Central Avenue and discharges to South Walnut Creek, which flows to the northeast and into
the B-series ponds. The other major runoff control ditch is the South Interceptor Ditch,
which prevents runoff from the south side of the RFP main production area from entering
Woman Creek; the ditch discharges to Pond C-2 (Rockwell 1988). In the past, Pond C-2
was discharged to Woman Creek, which flows to the southeast. Over the last two years,
water from Pond C-2 has been diverted via pipeline to the Broomfield Diversion Ditch,
rather than discharging to Woman Creek.

The discharges from the ponds are monitored to document compliance with NPDES
permit requirements. In addition to NPDES monitoring requirements, all off-site pond
discharges are monitored for concentrations of plutonium, americium-241, uranium, and

" tritium (Rockwell 1988).
2.2 Operable Unit 14 nd

OU14 originally consisted of nine THSSs identified in the 1986 CEARP. The IHSSs
in OU14 fall within Building Areas 300, 400, 600, 700, and 800 at RFP and include two
parking lot sites as shown in Figure 2-7. The IHSSs to be included in OU14 were negotiated
with the EPA, DOE, and CDH for the establishment of the IAG. The IAG was signed in
final form on January 22, 1991.

An investigation of the history and location of the nine IHSSs identified in the IAG is
summarized in the HRR (EG&G 1992¢). Information in the HRR obtained from record
reviews and personnel interviews indicates that only eight of the original IHSSs are located in
0OU14; the ninth THSS (THSS Reference No. 156.2) may be included in the OU6
investigations due to its geographic location and potential releases to OU6. Table 2-1 lists
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the nine original IHSSs identified in the CEARP, the eight IHSSs identified as a result of the
HRR, and the reason for discrepancies or location changes. Figure 2-8 illustrates the
discrepancies in the IHSS locations from the IAG and the HRR. The gray shaded areas
surrounded by dashed lines on Figure 2-8 are the IAG IHSS locations. The areas in red on
Figure 2-8 illustrate the HRR IHSS locations. The information developed in the HRR is
considered the most complete and accurate compilation of IHSS history currently available
and will be used as a basis of this work plan. The revised IHSS locations and history will be
used for development of the FSP. Where inconsistencies in history or rationale are identified
in the HRR, the original THSS location will also be considered in development of the FSP.

Access to certain OU14 ITHSSs may be limited due to physical obstructions or security
" provisions. Much of OU14 s located in highly developed areas restricted by buildings,
overhead lines, and underground utilities. The eight THSSs are presumed to be contaminated
with the radioactive constituents uranium and/or plutonium. Based on the information in the
HRR and the RFEDS, with direction provided in the IAG, some of the IHSSs are potentially
contaminated with semivolatile and volatile constituents or degradation products from oils,
coolants, and solvents stored or spilled at the sites. The eight IHSSs are listed in Table 2-2
along with brief site descriptions, compounds reported or suspected at the site (based on
information in the HRR), and the anﬁcipaled current location of suspect compounds.

The following sections provide available historical descriptions of the OU14 IHSSs.
These historical descriptions are derived primarily from the HRR for the RFP (EG&G
1992¢c) and the references supporting the HRR, supplemented with the CEARP IHSS

summaries.
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2.2.1 Radicactive Site - 700 Area Site No. 1 (IHSS 131)

An explosion in June 1964 in Building 776 resulted in a plutonium release that
contaminated approximately 1,500 square feet of soil surrounding the Building 776 gas bottle
dock. Radiological surveys showed some areas had activities exceeding 300,000
disintegrations per minute per 100 square centimeters (dpm/100 cm?). A later account stated
that 40 square feet of soil situated north of Building 776 was contaminated with plutonium as
a result of the explosion. Removal of soil in areas of high contamination was undertaken,
followed by the placement of a seal coat of oil and approximately 2 inches of clean gravel
over the contaminated soil (EG&G 1992¢).

" Approximately 2,000 square feet on the west end of the north side of Building 776
was radioactively contaminated as a result of the fire-fighting activities. Plutonium was
tracked out of Door 17 in Building 776 by the fire-fighters during the blaze. Radiological
surveys detected plutonium contamination along three northern exterior walls of Building
776; therefore, to reduce mobility of the contaminated soil, the area around Door 17 was
paved twice with asphalt. In the fall of 1971 the asphalt was removed and placed into
barrels. No documentation has been found detailing the final disposition of the removed
asphalt (EG&G 1992¢). Asphalt was later reapplied (date unknown) as shown in Figure 2-
10.

IHSS 131 was defined as a result of these occurrences, and the current location of this
THSS is on the north side of Building 776. Figures 2-9 and 2-10 provide the IHSS-specific
location map and a recent photograph, respectively.
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2.2.2 Radioactive Site - Building 334 Parking Lot (IHSS 156.1)

In February 1973 a soil pile contaminated with plutonium was found west of Building
334 in the construction area for Building 371. CEARP interview notes indicate that the soil
was removed from the Building 334 Area (Figure 2-11) and was spread over an area situated
southwest of Building 371 (Figure 2-12). The Building 371 parking lot and Building 223
(nitrogen plant) now exist on the site where the soil pile was deposited. Figure 2-13
provides an IHSS-specific location map. Aerial photograph inspections revealed that the soil
pile may have been in the area north of Building 334 as early as 1969. Portions of the pile
may have originated either from the construction of a Building 774 addition or from an area
adjacent to Building 774 in which the soil was removed as a result of an overflow of two

‘ underground holding tanks. Prior to the removal of the pile, soil sample results showed

activities in the pile ranging from 3 to 704 dpm per gram (g) (the average background
concentration for Rocky Flats Alluvium is 85.2 dpm/g gross alpha). The volume of the pile
was estimated as being approximately 250 cubic yards at the time of removal from the
300 Area.

2.2.3 Radioactive Site - Building 444 Parking Lot (THSS 160)

THSS 160 consists of an area that contains the Building 444 parking lot and a section
of Seventh Avenue located east of Building 444 (See Figures 2-14 and 2-15). This area was
previously used as a storage area containing punctured or leaking waste drums and boxes.
Wastes resulting from the Building 776/777 fire in May 1969 were stored in this area. The
waste containers enclosed both solid and liquid wastes comprised of uranium and plutonium
contaminants as well as oils and coolants. Surface soils were removed from the Building 444
parking lot and areas east and west of the lot in the early 1970s. An unsuccessful attempt
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was made to confirm the destination of the excavated soils. Retired RFP personnel
expressed that this cleanup attempt was not entirely successful in removing all of the
contamination (DOE 1986); however, no contamination was detected during an alpha ground
survey performed in the contaminated waste storage yard east of Building 444 in February
1973. This survey was performed after all the waste containers had been removed from the
storage yard.

2.2.4 Radioactive Site - Area West of Building 664 (IHSS 161)

RFP personnel indicated during CEARP Phase I interviews that low level residual

contamination from plutonium and uranium existed in PAC #400-807, which is adjacent to

" the west side of Building 664 (See Figures 2-14 and 2-16) (DOE 1986). This contamination
occurred as a result of punctured or leaking drums and boxes containing solid and liquid
wastes that were being stored in the area. An attempt was made to clean up the area by
removing the contaminated soil in the early 1970s. Historical Release Report authors were
questioned, aerial photographs were reviewed, all available survey records were reviewed,
and site personnel were interviewed in an unsuccessful attempt to verify the destination of the
excavated soils. During the CEARP Phase I interviews, RFP personnel indicated that this
cleanup attempt was not entirely successful in removing all of the contamination in the area.
Results of a radiometric survey conducted in 1977 show the presence of americium-241 and
gamma activity in an area at the northwest corner of Building 664.

In November 1988 a 1-inch diameter hose ruptured on a forklift resulting in the
release of hydraulic oil outside Building 664 that spread over the asphalt area and the
adjacent ground. A cleanup of the area was attempted after the accident; however, the
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degree of cleanup is not known. Figures 2-14 and 2-16 provide an IHSS-specific location
map and a recent photograph of the area.

2.2.5 Radioactive Site - 700 Area Site No. 2 (IHSS 162)

IHSS 162 is located along Eighth Street and extends from the south end of Building
771 to the north end of Building 850. Radioactive contamination within this THSS was
identified during ground monitoring activities in 1974. In response to this discovery, Eighth
Street was paved over to prevent mobilization of the contaminated soil. In January 1981, an
air sample taken during excavation activities at Eighth Street and Central Avenue yielded a
long-lived alpha activity concentration indicating the presence of residual contamination in
‘. the area. Following this incident, work crews were required to wet the surface soil prior to
any excavation activities in order to reduce the airbome dispersion of the soil.

Any accidents or incidents occurring in IHSS 162 south of the 700 Area are not
documented. There are at least ten other IHSSs involving radioactive contamination
overlapping or in close proximity to this ITHSS (EG&G 1992c). The HRR states that "it is
possible that one or more of these PACs (IHSSs) have caused contamination within this
IHSS." Figure 2-17 provides an IHSS-specific location map; Figures 2-18a through 2-13e
are recent photographs of the IHSS from north to south.

2.2.6 Radioactive Site - 800 Area No. 2 - Coﬁcrete Siab (IHSS 164.1)

In 1958 a radioactively contaminated concrete slab from Building 776 was placed in
an area northwest of Building 881 for temporary storage. This action resulted in the
contamination of several hundred square feet of ground surface. The exact identity of the
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radioactive constituents is not known; however, the origin of the slab was from Building 776
which is a plutonium manufacturing facility. The slab was broken up and removed from the
area, and the area was then cleaned. The impacted area, also known as the Radioactive Slab
from Building 776, is now covered by the southeast comer of the Building 881 parking lot
(See Figures 2-19 and 2-20).

2.2.7 Radioactive Site - 800 Area Site No. 2 - Building 886 Spills (IHSS 164.2)

Since 1965, some areas within and nearby Building 886 have been contaminated with
enriched uranium as a result of spills, movement of contaminated equipment, and other
activities (See Figures 2-21, 2-22a, and 2-22b). The following material includes information

" obtained through interviews with building personnel.’

A 1000-liter low level waste holding tank, is located in a covered underground
concrete pit immediately to the west of Building 886 and below grade. The pit is
contaminated with uranium, and groundwater has accumulated in this area, indicating the
potential for groundwater contamination. Activities associated with the removal of waste
solution from this tank may have resulted in small spills onto the dirt or concrete. One
known incident was discovered on September 26, 1989, in which a colorless liquid was
found slowly dripping onto the concrete through the drain valve of an "empty" 500-gallon
stainless steel transfer tank located on a concrete pad outside the west side of the building.
This incident created a wet spot on the concrete approximately 5 inches in diameter.
Radiological monitoring of the area after discovery, indicated 650 counts per minute (cpm)
from a direct survey and 12 to 24 dpm from a removable contamination survey. These

" lpm‘mmmx.mmmmaum)mmwm;mylm.
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radiological results indicated the level of contamination was low. Analyses of soil samples
taken around the tank after the incident identified the contaminant as uranium. Cleanup
activities were initiated after the incident, and no residual contamination remained.

Additionally, a filter plenum existed outside the west side of the building prior to
1969. Filter change and clean-out operations are potential sources of outside uranium
contamination. To the south of the building a storage shed (Building 880) is used to store
experimental equipment. Some equipment in this area is known to be radiologically
contaminated. The area over which this equipment was transported between buildings has a
potential for environmental contamination.

Within Building 886 experimental areas, contaminated solutions have periodically
been spilled onto the floor. The potential exists for solution leakage through cracks in the
concrete slab, although none are indicated.

2.2.8 Radicactive Site - 800 Area Site No. 2 Building 889 Storage (IHSS 164.3)

Building 889 is a decontamination facility first used in-1969. A storage pad located
north of the building was used to store contaminated drums and uranium-contaminated
equipment prior to decontamination. An area west of Building 889 may have also been used
for storage of contaminated equipment and drums. Figure 2-21 provides a IHSS-specific
location map. Figure 2-23 is a recent photograph of the IHSS.

Three known incidents occurred in the 1980s involving contaminated equipment and
drums. A waste drum containing uranium chips spontaneously ignited on June 16, 1982; no
release of contamination was reported as a result of this incident. In September 1983, plastic
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sheeting covering a set of contaminated tools was blown off by strong winds. Residual
contaminants on these tools may have spread. On July 20, 1984 a uranium chip fire started
in an improperly loaded drum. Neither documented responses nor the amount of
contamination from the 1983 and 1984 incidents is known.

2.3 Previous Investigations

To date, no IHSS-specific investigations have been conducted, but the following
sections discuss prior investigation activities conducted in and around the areas contained
within OU14.

.' 2.3.1 Radiometric Surveys

The radiometric surveys conducted from 1977 to 1984 involved the use of Field
Instruments for Detecting Low Energy Radiation (FIDLER). The FIDLER instrumentation
was specificallly designed to evaluate alpha contamination in RFP soils. Experimental
instruments were being used at RFP as early as 1971 or 1972. A plant-wide survey begun in
1977 and completed in September 1984 located abnormal radiation levels in the soil at RFP.

An organized summary of the results of the 1977 to 1984 radiometric (FIDLER)
survey is currently being prepared. The results located to date do not document a survey of
any OU14 IHSSs, with the exception of a small portion of IHSS 160. Memos describing the
survey do, however, indicate coverage of all areas within the (inner) plant-site chain-link
fence, and state "all areas identified as ’above background’ by the radiometric survey were
indeed remediated” (Appendix A). A discussion of instrument sensitivity indicates that
contaminated areas identified by this survey were limited to higher levels (500,000 picocuries
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per gram [pCi/g] and above). Therefore, results of this survey give information of limited
use on OU14 IHSSs.

A review of Environmental Management Division (EMD) radiological aerial surveys
of the RFP and surrounding areas were performed in 1972, 1973, and 1975; aerial surveys
were also conducted in 1981 (EG&G 1982) and 1989 (EG&G 1990b). These surveys
utilized sodium iodide detection systems flown at 100 to 150 feet above the ground. Maps
developed from these surveys indicate radiation emissions associated with process and storage
buildings at RFP. Additionally, there is an indication of americium-241 emissions from the
soil at an area east of the 903 Pad.

Published analysis of these studies do not indicate emissions from any of the OU14

" IHSSs, other than those associated with nearby buildings. Spacial resolution of these aerial
surveys is on the order of hundreds of feet, and "the contours of the aerial americium-241 —
are always extended over an area larger than the actual activity on the ground” (EG&G
1990b). Minimum detectable activities for americium-241 are given as 2.9 millicuries (mCi)
for a point source, 0.35 microcuries per square meter (uCi/m?) for uniform surface
contamination, and 11.2 pCi/g for uniformly distributed soil concentration. None of these
levels are adequate for THSS characterization. Thus, the aerial survey data do not provide
useful information for identifying contamination within the IHSS areas, and could result in
both false positive and false negative indications within these areas.

Ground-based detector surveys and soil sampling were performed in conjunction with
several of the aerial surveys, but they concentrated on soil contamination to the east of the
plant.
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2.3.2 Preliminary PCB/Radiological Investigations

Sampling activities conducted in 1991 were designed to find polychlorinated biphenyl
(PCB) contamination at designated locations within RFP. The samples taken from these
investigations were also analyzed for radionuclide contamination (EG&G 1991h). The results
for OU14 IHSSs are discussed below. At present, areas suspected of PCB contamination are
planned for investigation under a separate action.’

2.3.2.1 Radioactive Site - Building 444 Parking Lot (IHSS 160). Soil samples
were taken from around a concrete pad located within THSS 160 near Building 666, which
was used to store unused and/or unusable transformers. AROCLOR-1260 was detected in
| the soil samples with concentrations ranging from 170 to 1,600 parts per billion (ppb)
" (EG&G 1991h). Plutonium-239,-240 concentrations in the soil samples ranged from 2.3 to
9.1 pCi/g (the upper tolerance limit [UTL] background concentration of plutonium-239 is.
0.0150 pCi/g). A figure depicting the location is unavailable. The sample location is
 identified as Site No. 14 in the preliminary report (EG&G 1991h).

2.3.2.2 Radioactive Site (IHSS 162) - 700 Area Site No. 2. Four of the sampling
locations lie within IHSS 162 or in the immediate vicinity. Analyses of samples taken at the
northwest and southwest comers of Building 776 (Site No. 21, Figure 2-24, and No. 22, '
Figure 2-25) showed the presence of PCBs in the soil. AROCLOR-1260 was found in the
samples with concentrations ranging from 69 to 480,000 ppb (EG&G 1991h). A sample
taken at the northwest comer of Building 776 had an americium-241 concentration of 6.8
pCi/g (the UTL background concentration is 0.0135 pCi/g) (EG&G 1990a).

" 2Personal communication, S. M. Lewis, Dames & Moore with N. Demos, EG&G Rocky Flats, June, 1992.
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2.3.3 Existing OU14 Data and Comparison to Background

Existing soil boring, groundwater, and surface water analytical data from locations in
or adjacent to OU14 are available from previous characterization and routine environmental
monitoring activities. Sampling locations for each of these media are illustrated on
Figures 2-26, 2-27, and 2-28. The field program under which these data were collected did
not focus on contaminant characterization of OU14. As a result, many of the boreholes were
placed in areas unaffected by site activities, and monitoring locations do not exclusively
characterize OU14 conditions. Analytical data, including metals, radionuclides, volatile
organic compounds, and major ions, were collected as part of these activities, and most of
the analytical data were validated in accordance with EG&G Environmental Management

" (EM) guidelines referenced in the Rocky Flats Plant Site-Wide Quality Assurance Project
Plan for CERCLA RI/FS and RCRA RFI/CMS Activities (QAPjP) (EG&G 1991¢). Analyte-
specific statistical summaries for each location and media available (e.g., maximum
concentration detected, arithmetic mean and standard deviation, geometric mean and
variance, detection frequency) are presented in Appendix B. All available analytical data

from these locations is presented in Volume II.

The existing soil data for OU14 and vicinity were compared to background data on
radionuclides, metals, major anions, and indicator parameters. Background samples were
obtained from samples collected at locations in buffer zone areas west, north, and south of
the main plant. As a preliminary screening method, the subsurface (alluvial) soil analytical
data from the OU14 IHSSs were compared to the UTL (where calculated) or the maximum
concentration detected for sitewide background chemical data presented in the Background
Geochemical Characterization Report (EG&G 1990a). Those compounds detected in excess
of the UTL or maximum concentration are considered preliminary contaminants of
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concern (COCs) for OU14 and are summarized, by IHSS, in Tables 2-3, 2-4, and 2-5. A
statistical summary of the background concentrations is presented in Appendix C.

2.3.3.1 Subsurface Soils. The IHSS-specific location maps presented throughout

Section 2.2 provide the locations of boreholes drilled in 1989 for piezometer/groundwater
monitoring well installation. Subsurface soil samples were collected at approximately 2-foot
intervals (in most cases) for chemical characterization during the drilling operations. The
chemical data from locations within OU14 IHSSs and selected locations in the vicinity of the
OU14 IHSSs were evaluated to aid in preliminary contaminant characterization (Figure 2-26).
Chemical data for boreholes located within IHSS 156.1, IHSS 160, IHSS 161, IHSS 162,
and THSS 164.1 represent the most extensive IHSS-specific characterization information

. available at this time. Chemical data for samples located in the vicinity of OU14 IHSSs
provide an indication of upgradient and downgradient characteristics. Compounds detected
above site background at these locations are summarized in Tables 2-3, 24, and 2-5. The
chemical data from these boreholes will be used, to the extent possible, to identify potential
contaminants within the IHSS through comparison with background, upgradient, and
downgradient locations.

2.3.3.2 Groundwater. Routine quarterly groundwater monitoring has been
conducted at RFP since 1986. As illustrated on Figure 2-27, three routine monitoring wells
are located in the vicinity of OU14 IHSSs. Monitoring well 4486 is located south of IHSS
156.1 and northwest of IHSS 160 and 161. Data from this well will be useful in
characterizing groundwater quality upgradient of the OU14 IHSSs but within the
industrialized area of the plant. Well 0187 is located southeast of IHSSs 160, 161, 162, and
164.1. As indicated on the water level contours (Figures 2-5 and 2-6), groundwater
movement is generally in the easterly direction; therefore, contamination in groundwater at
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monitoring well 0187 has possibly migrated from the OU14 areas. However it should be
noted this well is located within OU1 and does not represent water quality exclusive to any
OU14 IHSS. Water quality data from monitoring well P418289 represents groundwater
quality upgradient of IHSS 160. Monitoring well 6186 is located within IHSS 164.3; this
may indicate downward migration of contaminants from the surface although other sources of
contamination may also exist. Statistical summaries of the water quality data from these
wells are presented in Appendix B.

2.3.3.3 Surface Water. Routine surface water monitoring has been conducted at
RFP since 1989. Chemical data from monitoring locations SW(035 and SW036 (not shown
~ on Figure 2-28) were evaluated to assess potential impact via runoff from IHSSs 160

and 161. These stations are located in the South Interceptor Ditch directly south of IHSSs
0 160 and 161. Water quality of runoff from 164.2 may be monitored by station SW020

(Figure 2-28). Each of these stations receives runoff from other potential contaminant

sources; therefore, chemical characterization is not exclusive to the OU14 IHSSs. Statistical

summaries of water quality are summarized in Appendix B.

2.4 Nature of Contamination

Operable units that potentially impact OU14 are discussed below. The following
"description of the nature of contamination has been derived primarily from the HRR (BEG&G
1992b). Historical descriptions have been supplemented with an evaluation of available
analytical, geologic, and hydrologic data for the overall OU14 site area; however,
descriptions of the nature of contamination associated with OU14 IHSSs in some instances
are limited to historical documentation of the type of materials released to the environment.
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2.4.1 Impacts from Other Operable Units

As illustrated on Figure 2-29, IHSSs with other OUs may be potential sources of
contamination at some of the OU14 IHSSs. Some of the OU14 IHSSs located in the 300,
400, 600, 700, and 800 Building Areas may be impacted not only by events identified for
that THSS, but also by activities occurring at nearby or overlapping IHSSs contained in other
OUs. The following sections describe the other QUs in the area. OUS (the 700 Area), OU9
(Original Process Waste Lines), OU12 (the 400/800 Area), and OU13 (the 100 Area) are
primary OUs of interest because some of their IHSSs overlap or are in close proximity to
OU14 IHSSs. To avoid duplication of effort, investigation of IHSSs that are in other OUs
and are near to or overlap OU14 IHSSs (other than source delineation and potential migration
of contaminants to OU14 IHSSs) will not be considered in developing the OU14 field

" sampling plans.

2.4.1.1 OUS (700 Area). OUS contains three ITHSSs that overlap or lie near OU14
IHSSs: IHSS 118.1, IHSS 150.2, and IHSS 150.5. Trichloroethylene and carbon
tetrachloride releases are suspected in THSS 118.1, which is adjacent to the north side of
Building 776 and lies in the vicinity of IHSS 131 and THSS 162. IHSS 150.2 overlaps IHSS
162 and is adjacent to the western sides of Buildings 771 and 776. Plutonium contamination
was released primarily to the north and southwest of Building 771 as a result of a fire that
occurred in September 1957. In addition, plutonium contamination was detected in an area
that lies within THSS 150.2 and IHSS 162 after the Building 776/777 fire in 1969. IHSS
150.5 overlaps THSS 162 and is adjacent to the south end of the western side of Building
707. Process wastewater, which may have contained uranium, solvents, oils, beryllium,
nitric acid, hydrochloric acid, and fluoride, leaked into an area west of Building 707 from
Valve Vault 7 and another valve vault which was removed from the area in March 1973.

‘ (P\OUI4\WORKPLN\SECTION.2\10/16/92) 2-18



" EG&G ROCKY FLATS PLANT Manual: 21100-WP-OU14.1

RFURI Work Plan Section No.: 2.0, Final

Operable Unit 14 Page: 19 of 100
Effective Date: : = o5
Organization: Remedation Program

2.4.1.2 OU9 (Original Process Waste Lines). The Original Process Waste Lines
(OPWL), designated as IHSS 121, are a network of tanks and underground pipelines
constructed throughout the RFP facility. This network was created for the transport and
temporary storage of aqueous chemical and radioactive process wastes from point of origin to
on-site treatment and discharge points. Numerous releases have occurred from this system as
a result of pipeline leaks, pipeline breakage, tank and pipeline junction box/valve vault
overﬂbws, and tank and pipeline corrosion and deterioration. Wastes. transported through the
OPWL include the following: uranium-238, uranium-235, plutonium, nitrate, acids, baSes,
hexavalent chromium, chromium (other than hexavalent), beryllium, iron, iodine, phosphate,
and tritium. IHSS 121 overlaps IHSS 162, IHSS 164.3, and IHSS 131 and runs close to
THSS 160 and 164.1.

THSS 132 is suspected to have contamination related to a small radioactively
contaminated sludge spill and leakage of water containing small amounts of detergent and
~ radionuclides from tanks in Building 730. This IHSS is located approximately 80 feet north
of Building 776 and is situated near IHSS 131. IHSS 159 is located west of IHSS 162
adjacent to the east side of Building 559. This area is suspected of being contaminated with
radioactive contaminants as a result of leakage of aqueous waste solution from areas around
Building 559.

2.4.1.3 OU12 (400/800 Area). OU12 contains two IHSSs, THSS 120.1 and IHSS
120.2, that overiap OU14 IHSSs. IHSS 120.1 is located north of Building 664 and overlaps
THSS 160. IHSS 120.2 is located west of Building 664 and overlaps IHSS 161. The areas
within THSS 120.1 and 120.2 were used to store waste packages during the 1970s. CEARP
Phase 1 investigations report that spills occurred within these areas. Suspected contaminants
within these THSSs are polyester resin, peroxide catalyst, unspecified cleaning solvents, and
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americium-241. Elevated (above background) gamma radiation and americium-241
concentrations were found in the near vicinity of these IHSSs by the Aerial Radiological
Measurements survey; however, this could be expanded contours from Building 664.

2.4.1.4 OU13 (100 Area). OU13 contains two IHSSs, IHSS 117.3 and IHSS 190,
that overlap or lie in the vicinity of OU14 IHSSs. IHSS 117.3 is south of Central Avenue
and west of Seventh Street. In May 1965 a container filled with radioactive waste oil leaked
along a 400-foot stretch of roadway near the intersection of Central Avenue and Seventh
Street as it was being transported from Building 776 to a storage area near Building 663.
This is the only known incident that occurred within this IHSS. The southern portion of
IHSS 117.3 ends at IHSS 160. THSS 190 contains the Central Avenue Surface Ditch, which

" runs through ]HSS 162 and near THSS 164.2 and THSS 164.3. In December 1978 a storage
tank leaked 1,000 to 1,500 gallons of caustic solutidn containing concentrated sodium
hydroxide into a spill catch basin. An operator erroneously released the solution from the
catch basin into the Central Avenue Ditch. The sodium hydroxide solution flowed eastward
and was diverted to South Walnut Creek and Pond B-1 for temporary containment.

2.4.2 OU14 IHSSs - Radicactive Sites

The nature of contamination at the following individual THSSs is based on historical
information presented in the HRR (EG&G 1992b) and supplemented by information from
previous investigations and other OU descriptions, where available.

2.4.2.1 Radioactive Site - 700 Area Site No. 1 (IHSS 131). As previously
summarized, soils within this IHSS are suspected of being contaminated with plutonium
resulting from the 1964 and 1969 Building 776/777 fires. Potential volatile organic
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contamination of groundwater could also exist in IHSS 131 due to its close association with
OURB IHSS 118.1. Extent of volatile organic contamination from this IHSS is within the
scope of the OUS.

Contaminant levels in three borehole locations to the northeast of THSS 131 may
indicate downgradient contaminant characteristics for the IHSS (See Tables 2-3, 2-4, 2-5);
however, influence from other OUs, particularly the Solar Evaporation Ponds (OU4), may
overshadow potential impact from IHSS 131. Characterization data, other than that
presented here, is not available for THSS 131.

2.4.2.2 Radioactive Site - Building 371 Parking Lot (IHSS 156.1). As previously
summarized, approximately 250 cubic yards of a plutonium-contaminated soil was initially
stored in a location north of Building 334, then removed and placed in a location southeast of
Building 371. The pile was leveled out over the area, and the Building 371 parking lot now
exists over the soil pile area. Radiological surveys of the pile showed activities ranging from
3 to 704 dpm/g. No other documentation has been found detailing other releases in the THSS
156.1 location. Documentation indicating that the previous (initial) storage area (north of
Building 334) has been sufficiently decontaminated has also not been found.

As summarized in Appendix B, several metals were detected in borehole P114889
(located in the south central portion of the IHSS) including antimony, arsenic, beryllium, and
lead. Radionuclides detected include plutonium-239,-240, radium-226, radium-228,
strontium-89,-90, and the americium-241 although concentrations do not indicate significantly
high levels of contamination in this area. Similar concentrations of inorganics and
radionuclides were observed in the upgradient and downgradient borehole locations. Acetone
and methylene chloride, which are common laboratory contaminants, were the only organic
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constituents detected in borehole P114889. These contaminants were detected in many of
the boreholes evaluated. Tetrachloroethylene and carbon tetrachloride were detected in the
top 4 feet of soil collected in borehole P119389. This borehole is located upgradient
(northwest) of IHSS 156.1. Potential for migration of volatile organic compounds (VOCs)
from this area to areas within IHSS 156.1 does exist given the general direction of

groundwater flow in the area.

2.4.2.3 Radioactive Site - Building 444 Parking Lot (IHSS 160). As previously
summarized, THSS 160 has been impacted several times by leaking or spilled waste material.
The wastes stored in the containers were in both liquid and solid forms and were comprised
of uranium and plutonium contaminants as well as oils and coolants. Waste material taken
out of Buildings 776 and 777 after the 1969 fire were also stored in the IHSS 160 area.
.. OU12 IHSS 120.1 is adjacent and to the west of IHSS 160. Some of the suspected
' contaminants from IHSS 120.1 include volatile organics and americium-241.

PCBs were positively identified within the THSS during the preliminary assessment of
PCB mmﬁnﬁon (EG&G 1991a) throughout the industrialized area of RFP. Samples
collected in the vicinity of Building 668 (Site No. 14, figure unavailable) also indicate
plutonium-239,-240 is present at levels above sitewide background (Appendix C).

Plutonium-239,-240 was also detected at 15.9 pCi/g in the 0- to 3-foot interval of
borehole P313489, which is located in the extreme northeast corner of the IHSS.
Radionuclide results from the other borehole locations within the THSS did not indicate high
levels of contamination, although results above sitewide background were observed for most
radionuclides (Appendix C). Inorganic constituents were not detected.
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Routine laboratory contaminants methylene chloride, acetone, and toluene were
detected in boreholes in and around the vicinity of IHSS 160. Tetrachloroethylene (5 ppb)
and carbon disulfide (9 ppb) were detected in borehole P411589 in the 12- to 14-foot interval
and the 18- to 20-foot interval, respectively. Additionally, 1,1,1-trichloroethane was
detected in each of the 2-foot interval samples collected from O to 10 feet in borehole
P313489. The total depth of borehole P313489 is 24 feet, and it was completed as a
piezometer/groundwater monitoring well; however, water quality data either has not been

collected or is not available.

As summarized in Appendix B, several organic constituents were detected in
monitoring well 0187 groundwater including trichloroethylene, tetrachloroethylene, and trans-
1,2-dichloroethylene. This well is located downgradient of IHSS 160; however,
concentrations do not represent water quality information exclusive to this THSS.

2.4.2.4 Radioactive Site - Area West of Building 664 (IHSS 161). As previously
summarized, RFP personnel have indicated that the area directly adjacent to the west side of
Building 664 has low level residual contamination from plutonium and uranium resulting
from leaking drums and boxes containing solid and liquid wastes that were being stored in
the area. Other potential contamination problems within the IHSS include an uncharacterized
hydraulic oil spill and influence from suspect americium-241 and volatile organics
contamination from OQU12 IHSS 120.2. It should be noted that IHSS 120.2 is entirely
enclosed by IHSS 161.

Chemical data collected within the IHSS are available from borehole samples
collected during 1989. The results do not indicate high concentrations of radionuclides or
inorganics in the areas where the boreholes were drilled. With the exception of methylene
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chloride and acetone, tetrachloroethylene (7 ppb) was the only other organic compound
detected within the THSS in borehole P412189, which is located in the northwest portion. As
summarized in Appendix B, several organic constituents were detected in monitoring well
0187 groundwater including trichloroethylene, tetrachloroethylene, and trans-1,2-
dichloroethylene. This well is located downgradient of IHSS 161; however, concentrations
do not represent water quality information exclusive to this THSS. Monitoring well 0187 is
within OU1 boundaries. Monitoring well P418289 is located northwest of the IHSS. Low
levels of volatile organics, 1,1-dichloroethane, 1,1-dichloroethene, and chloromethane were
detected in this well. There is a potential for volatile organic contamination of groundwater
underlying THSS 161.

.’ . 2.4.2.5 Radioactive Site - 700 Area Site No. 2 (IHSS 162). The identity and
amount of contamination in the southern and central sections of this IHSS are unknown;
however, contamination was detected by ground surveying activities in 1974 and air sampling

- activities in 1981. It is believed that contamination within these two sectors resulted from
the migration of contaminants from other IHSSs. THSS 162 is greatly affected by the other
THSSs in the area. Potential contamination from other IHSSs overlapping IHSS 162 include
volatile organics, radionuclides, beryllium, iron, chromium, hexavalent chromium, nitric
acid, hydrochloric acid, and fluoride. |

Radiological surveys have shown the presence of contamination on three sides of
Building 776. PCB contamination in the northern area of the IHSS is also suspected because
of the results of the preliminary PCB investigation (EG&G 1991a) discussed in Section
2.3.3.2. Samples collected during this investigation also indicate plutonium-239,-240 and
americium-241 are present at levels above the sitewide background concentrations
(Appendix C). As summarized in Tables 2-3, 2-4, and 2-5, chemical data from boreholes
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located downgradient of the IHSS do not indicate contaminant concentrations substantially
different from other boreholes within the industrialized area of the plant.

2.4.2.6 Radioactive Slab From Building 776 - (IHSS 164.1). The southeast comer
of the Building 881 parking lot is suspected of being contaminated with plutonium resulting
from the placement and storage of a radioactively contaminated slab originating from
Building 776 in 1958. Several hundred square feet of soil area are suspected of being
contaminated, although documentation of radiological monitoring activities within this IHSS
has not been found.

One borehole completed within the boundaries of THSS 164.1 is borehole P313589.
" Data from the borehole are summarized in Appendix B. Preliminary assessment of the
results do not indicate high levels of contamination.

2.4.2.7 Radioactive Site - 800 Area Site No. 2 Building 886 Spills (IHSS 164.2).

This THSS is suspected of being contaminated with uranium as a result of spills that occurred
within and outside of Building 886. A thorough investigation of the contaminated area has
not been conducted. The extent of the contamination is unknown; however, additional

' information acquired through discussions with Building 886 personnel indicate the probability
of encountering potentially significant contamination problems in this IHSS. As indicated in
Section 2.2.7, the potential for radiological contamination of groundwater is suspected
because of groundwater accumulation in an underground concrete pit.

2.4.2.8 Radioactive Site - 800 Area Site No. 2 889 Storage (IHSS 164.3). Areas
within this THSS were used temporarily to store uranium-contaminated equipment and
materials prior to decontamination. Radiological surveys have detected the presence of
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contamination within this IHSS. The total amount of contaminants that was released within

these storage areas is unknown.

Routine groundwater monitoring well 6186 is located within IHSS 164.3 boundaries.
The chemical data, summarized in Appendix B, do not indicate substantial presence of
contaminants.

2.5 Site Con 1 Model

By using the known physical conditions and potential contamination sources described
in the preceding sections, a site conceptual model of exposure pathways was developed for
the OU14 IHSSs. The conceptual models have been developed for use in the evaluation of

. potential risks of OU14 contamination to human health and the environment.

The primary purpose of a conceptual model is to aid in identifying exposure pathways
by which human and biotic receptors may be exposed to contaminants. EPA defines an
exposure pathway as "a unique mechanism by which population may be exposed to chemicals
at or originating from the site . . ." (EPA 1989b).

An exposure pathway must include a contaminant source, a release mechanism, a
transport medium, an exposure route, and a receptor. An exposure pathway is not complete
without each of these five components. The individual components of the exposure pathway
are defined as follows:

¢ Contaminant Source: For purposes of the OU14 conceptual models, the
contaminant source is divided into primary sources (IHSSs) and secondary sources
(media that have potentially been affected by these releases). Secondary sources
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will be closely investigated since they may currently contain contaminants that can
still be released to the environment.

© Release Mechanism: Release mechanisms are physical and/or chemical processes
by which contaminants are released from the source. The conceptual model
identifies mechanisms that released contaminants directly from the primary sources
(i.e., leaks, spills, overflows, fire, explosion, etc.), and mechanisms that may
release contaminants from the secondary contaminant sources.

¢ Transport Media: Transport media are the environmental media into which
contaminants are released from the source and are in turn released to a receptor.
Potential transport media for OU14 include air, surface water, groundwater, and
biota.

¢ Exposure Route: Exposure routes are avenues through which contaminants are
physiologically incorporated by a receptor. Exposure routes for receptors at OU14
are inhalation, ingestion, and dermal contact.

e Receptor: Receptors are human or environmental populations that are affected by
the contamination released from a site. Human receptors for OU14 include the
RFP workers/visitors and off-site residents. Environmental receptors are biota
(both flora and fauna) indigenous to the OU14 environs.

2.5.1 Generalized Conceptual Model for OU14

Diagrams of the conceptual models for potential secondary contaminant sources,
_transport media, exposure routes, and receptors relating to the OU14 IHSSs are presented in
Figure 2-30. An IHSS specific conceptual model figure showing a cross sectional diagram is
included as Figure 2-31. The various aspects of the conceptual model are explained in the
following sections.

2.5.1.1 Contaminant Sources. Primary contamination sources within the various
IHSSs include aboveground tanks, storage areas, and processing facilities. Contaminants
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from these sources may have been introduced into the environment through spills on the
ground surface, explosion and/or fire, physical contact with contaminated materials, and
through incident precipitation runon and runoff. Contamination may still be entering the
environment from some of the sources; in other areas, the sources may be exhausted or may
have been physically mitigated through remediation at the time of the initial release.

Exclusive of volatilization to the atmosphere, the contaminants first enter the
environment through the soil and are transported by various mechanisms. from affected soil to
unaffected media. Groundwater is another medium that once affected, could spread
contaminants to unaffected media; therefore, for conceptual purposes, contaminated soils and
groundwater are considered secondary contaminant sources. These secondary groups may

" receive the most attention during RFI/RI activities since they are a potential current source.
Contaminants from secondary sources could be spread to other media through secondary
release mechanisms including disturbance of soil, volatilization and resettling of dust, surface
water runoff, infiltration/percolation of water, bioconcentration/accumulation, and physical
tracking. The chemical composition of the contaminants varies widely between the IHSSs,
ranging from mixed wastes to nonradioactive organic and inorganic compounds.

Contaminants generally suspected in OU14 IHSSs include plutonium-239,-240,
americium-241, and uranium-241. Some of the existing data quantitatively confirms the
presence of these contaminants such as the results from the PCB investigation around IHSS
160 and 162 and one borehole drilled in IHSS 160. VOCs are suspected in several IHSSs as
well, either directly from past activities at the IHSS or influence from other OUs. PCB
presence in two IHSS has been confirmed; semivolatile organic contamination spills may also
be present in some IHSSs. '
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Most IHSSs in OU14 overlie or are immediately adjacent to other OU IHSSs;
therefore, it may not always be possible to differentiate between contaminants from specific
IHSSs. It follows that the precise extent of contamination from a given IHSS may be
difficult or impossible to determine.

2.5.1.2 Potential Transport and Release Mechanisms. The human health priority
pathways and transport mechanisms in OU14 including air, surface water, groundwater,
biota, and tracking are summarized on Figure 2-30. Air pathways will be addressed by
surface soil and soil gas characterization. The surface water pathway will be addressed by
surface water sampling if feasible (i.e., if a suitable location is identified within the IHSS or
at a point outside the THSS potentially affected by runoff). The groundwater pathway will be
addressed by subsurface soil and water sampling, and by hydrostratigraphic unit examination
through the use of soil and bedrock boreholes and groundwater monitoring wells during
Stage II investigations. Additionally, specific IHSS potential contaminant pathways may

commingle with pathways from other IHSSs. The potential transport and release mechanisms

are described briefly below.

e Air: Potential dispersion of contaminants by wind is possible wherever
contaminated soil exists. The likelihood of airborne contamination increases
greatly if the site is disturbed by traffic, construction, or similar activity. Dust-
borne contaminants mobilized by the wind have been documented in some areas of
RFP.

Most of the OU14 THSSs are fully or partially covered with artificial groundcover
(i.e., pavement or concrete). As indicated in the IHSS background information
(Section 2.2), the groundcover was applied as a means of controlling or preventing
contaminant migration. The artificial groundcover reduces the potential for
contaminant transport and release via the air pathway; however, uncovered areas
may have been impacted prior to application of a groundcover.
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Additionally, some releases involving constituents such as VOCs, while impacting
air quality for a time near the release, typically do not spread contamination to
secondary media through the air transport mechanism. However, organic vapors
emanating from soils in the vadose zone can serve as an indicator of subsurface
releases and potential subsurface soil and groundwater contamination. The
movement of organic vapors through soil is controlled by the specific properties of
the contaminant and the soil as well as other physical parameters and physical
characteristics of the soil.

Surface Water: Surface water and sediments may have been affected by releases
that originated at the ground surface; precipitation runoff across these areas could
also mobilize and transport the contamination into nearby drainages or surface
impoundments. A system of collection ditches and ponds contain and control
runoff at RFP. Surface water can also be affected by surfacing of contaminated
groundwater in the form of seeps.

As described under the air transport and release mechanism, a substantial portion
of OU14 has been covered with pavement or concrete. The groundcover
potentially prevents mobilization and transport of contaminants via runoff.

Groundwater: Groundwater recharge from incident precipitation can occur
through undeveloped ground surfaces within RFP. Mobile constituents of
contamination such as volatile organics may eventually migrate into the vadose
zone or eventually to the groundwater system. Immobile constituents, such as
radionuclides and metals may exhibit some downward migration; however, they
usually remain sorbed to clays and silts. As is the case in OU14, soils overlain by
pavement and buildings may be subject to little or no downward percolation of
water. Contaminants in such soils may remain relatively immobile.

In the vadose (unsaturated) zone, free liquids are expected to move generally
downward to the water table. The water table varies in the OU14 area depending
upon location and time of year. Liquids infiltrating the soil may also encounter a
less permeable (low-flow boundary) and flow laterally through the more permeable
soil along the boundary. At RFP, such permeability contrasts are likely at the
alluvium/bedrock contact. If, however, the leakage or release rate exceeds the
infiltration capacity of the soil, or if the surface is covered by an impermeable
material (i.e., concrete), then the liquid may pool or flow across the material
surface to a more permeable material where infiltration can occur.
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Another factor affecting groundwater and contaminant flow is the potential for
preferential migration pathways within the industrialized areas of RFP. Buried
utilities, trenches, and pits may provide conduits for migration of contaminants.
Because OU14 is located in the developed areas of RFP, this is a potentially viable
mechanism for transport and release.

e Biota: Bioconcentration and bioaccumulation can occur as plants and animals
uptake or ingest contaminants from their surrounding environment. Additionally,
deposition of contaminated dust on plant foliage or animal coats can occur.

Because of the industrialized nature of OU14, flora and fauna are considered a
limited means of transport and release. Some of the OU14 IHSSs are fenced thus
restricting access to site fauna.

o Tracking: Potential dispersion of contaminants by tracking may occur wherever
surface contamination exists and is exposed. Contaminated dust may be
transported and released from adherence to fauna inhabiting an area.

0 The majority of OU14 is covered with pavement or concrete which provided a
barrier against the tracking mechanism; however, uncovered areas within QU14 do
exist. Fencing, present at some of the OU14 IHSSs, provides additional
restriction. .

2.5.2 Exposure Routes and Receptors

e Exposure Routes: Contaminants released from OU14 IHSSs could potentially
affect receptors through inhalation of airborne particles or vapors, and through
ingestion of or dermal contact with contaminated source/transport media.

¢ Receptors: Potential human receptors include RFP workers and visitors and off-
site residents. Environmental receptors include biota (both flora and fanna)
indigenous to the OU14 IHSS localities and environs. Because OU14 is in the
industrialized areas of RFP, biota receptors are extremely limited.
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TABLE 2-1
OU14 IAG AND HRR IHSS COMPARISON
THSS
. INVESTIGATED
IN OU14
131 Radioactive Site - 131 Radjoactive Site - 700 HRR [HSS 131 is smaller than IAG THSS 131. HRR [HSS 131
700 Area Site No.1 Area Site No.1 IAG IHSS 131
156.1 Radioactive Soil Burial- | 156.1 Building 371 Parking Lot | IAG IHSS 156.1 is in a different location than HRR IAG IHSS 156.1
Building 334 Parking [HSS 156.1. IAG IHSS 156.1 is located in the HRR IHSS 156.1
Lot Building 334 Parking Lot, while HRR IHSS 156.1 is
located in the Building 371 Parking Lot
160 Radioactive Site - 160 Radioactive Site - 444 HRR IHSS 160 is smaller than IAG IHSS 160. HRR | HRR IHSS 160
Building 444 Parking Parking Lot IHSS 160 does not include a fenced waste storage
Lot area adjacent to Building 663 and east of Building
444. This area was unique in location and in
operations compared to the other areas of IHSS 160.
161 Radioactive Site - 161 Storage Site West of No discrepancies. HRR THSS 161
Building 664 Building 664 IAG [HSS 161
162 Radioactive Site - 162 Radioactive Site - 700 No discrepancies. HRR IHSS 162
700 Area Site No.2 Area Site No.2 IAG [HSS 162
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OU14 IAG AND HRR IHSS COMPARISON
(continued)
: IHSS
Cas 5 o INVESTIGATED
_ DISCREPANCIES IN OU14
164.1 Radioactive Site - 164.1 Radioactive Slab from HRR [HSS 164.1 is in a different location than IAG HRR IHSS 164.1
800 Area Site No.2, Building 776 IHSS 164.1. HRR IHSS 164.1 is located in the
Concrete Slab : southeast corner of the Building 881 Parking Lot
: while IAG [HSS 164.1 is adjacent to the northwest
side of Building 881.
164.2 Radioactive Site - 164.2 Radioactive Site - 800 No discrepancies. HRR [HSS 164.2
800 Area Site No.2, Area Site No. 2, Building IAG [HSS 164.2
Building 886 Spills 886 Spills
164.3 Radijoactive Site - 164.3 Radioactive Site - 800 IAG IHSS 164.3 is smaller than HRR THSS 164.3. HRR [HSS 164.3
800 Area Site No.2, Area Site No. 2, 889 HRR IHSS 164.3 includes the area west of Building
Building 889 Storage Storage 889.
Pad
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TABLE 2-2
0OU14 IHSS SUMMARY
~ SUSPECT |  SUSPECT LOCATION
CONTAMINANTS | . .
131 Radioactive Site - This area is located near the northwest comer of Building 776 | Plutonium Surface from tracking and airborne
700 area Site No. 1 and is believed to be contaminated as a result of the 1964 dispersion of contaminated
Building 776 explosion and the 1969 Building 776/777 material.
plutonium fire. -
156.1 Radioactive Site - Potential contamination of Building 334 parking area from Plutonium Surface from contact with
Building 334 Parking Lot | storage of a radioactively contaminated soil pile between 1969 contaminated soil; surface from
(?) and 1973 on the site. airborne dispersion and surface
runoff.
160 Radijoactive Site - This site was used as a storage area that contained punctured Uranium, Surface from spills, leaks, and
Building 444 Parking Lot | or leaking waste containers. The wastes stored in these Plutonium, Oil, airborne dispersion; subsurface
containers were in liquid or solid forms. Coolant from infiltration.
161 Radioactive Site - Contamination may exist as a result of leaking or punctured Plutonium, Surface from spills, leaks, and
Area West of Building waste containers that were stored in this area. Uranium airborme dispersion; subsurface
664 from infiltration.
162 Radioactive Site - This area is located along Eighth Street and extends from the Plutonium Surface from tracking, airborne
700 Area Site No. 2 north end of Building 776 to the north end of Building 881. dispersion, and surface runoff.
Monitoring activities within this area have detected the
presence of radioactive contamination. Contamination exists
in the northern part of this IHSS resulting from the Building
776/777 fires of 1964 and 1969.
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TABLE 2-2
OU14 [HSS SUMMARY
(continued)

| . susrecr | suseECTLOCATION

164.1 Radioactive Site - A radioactively contaminated slab from Building 771 was Plutonium Surface as a result of contact with
800 Area No. 2 - placed in an area northwest of Building 881 for temporary radioactively contaminated slab.
Concrete Slab storage. Several hundred square feet of ground surface was
contaminated as a result of this action.
164.2 Radioactive Site - This [HSS consists of Building 886 and the surrounding areas. | Uranium Surface from spills and leaks;
800 Area Site No. 2 - This site is believed to be contaminated as a result of spills, subsurface from infiltration.
Building 886 Spills movement of contaminated equipment, and other activities.
164.3 Radioactive Site - This THSS area was used for storing contaminated materials Uranium Surface from contact with
800 Area Site No. 2 - prior to decontamination. Contaminated residues may have contaminated materials; surface
889 Storage migrated from the stored equipment to the ground surface from airborne dispersion and
throughout the storage area’s lifetime. spills.
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Table 2-3

SUMMARY OF RADIOLOGICAL CONSYITUENTS DETECTED ABOVE SITEWIDE BACKGROUND
CONCENTRATION FOR OUT4 AND ASSOCIATED BOREHOLES

) O peUg: T GUALTFIER
. (Tritium ~ p
Located in the northeast corner of IHSS P313489 0-3 PLUTONIUM-239/240 1.59€+01
160 within the 1HSS boundaries.
Chemical data represent [HSS 0-3 . RAD IUM-226 1.00E+00
concentrations
3-7 PLUTONIUM-239/240 2.40E-02
8-12 - GROSS BETA PARTICLE 4 .99€+01
RADIOCACTIVITY
8-12 URANIUM-233 -234 7.90E-01
8-12 URANIUM-238 8.90E-01
12-18 RADIUM-226 1.20E+00
12-18 URANIUM-238 7.00E-01
18-21 PLUTONIUM-239/240 2.30E-02
18-21 RADIUM-226 9.00E-01
18-21 URANIUM-233,-234 7.60E-01
18-21 URANIUM-235 8.00E-02
; 18-21 URANIUM-238 9.40E-01
} 21-2 RADIUM-226 1.50€+00
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Table 2-3

SUMMARY OF RADIOLOGICAL CONSTITUENTS DETECTED ABOVE SITEWIDE BACKGROUMND
CONCENTRATION FOR QU4 AND ASSOCIATED BOREHOLES

(continued)
o mewg o | auLIFIER
“ o (Yritium - pCi/sL) )
|
IHSS 160 | P313489 21-24 RADIUM-228 2.40E+00
(cont.)
21-264 URANIUM-233, -234 9.90E-01
21-24 URANIUM-238 1.09€+00
Located southwest of INSS 161. Chemicat P416789 0-3 PLUTONIUM-239/240 8.30E-02
data represent upgradient concentrations
3-6 GROSS BETA PARTICLE 4.156+01
RADIQACTIVITY
3-6 PLUTONIUM-239/240 2.00E-02
3-6 RAD 1UM-226 8.00E-01
3-6 TRITIUM 5.00E+01
3-6 URANIUM-233, -234 1.06€+00
3-6 URANIUM-238 7.90E-01
6-10 GROSS BETA PARTICLE 3.72E+01
RADIOACTIVITY
6-10 PLUTONIUM-239/240 1.90E-02
10-12 GROSS BETA PARTICLE 3.97E+01
RADIOACTIVITY
10-12 TRITIUM 1.00E+02
10-12 URANIUM-233 -234 1.09E+00
10-12 URANIUM-235 1.10E-01
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Table 2-3

SUMMARY OF RADIOLOGICAL CONSTITUENTS DETECTED ABOVE SITEVIDE BACKGROUND
CONCENTRATION FOR OUT4 AND ASSOCIATED BOREWOLES

(cont inued)
RESULT
S opelg QUALIFIER
. {Yritium - pCi/L) '
1nss 161 P416789 10-12 URANTUM-238 1.21E+00
12-17 AMERICIUM-241 2.01€-01
12-17 RADIUM-226 8.00€-01
12-17 TRITIUM 1.50E+02
12-17 URANIUM-233, -234 9.70€-01
12-17 URANIUM-238 1.06€+00
17-20 AMERICIUM-241 2.50€-02
17-20 RADIUM-226 1.10E+00
17-20 RADIUM-228 2. 108400
17-20 TRITIUM 9.00E+01
17-20 URANIUM-233, -234 9.106-01
17-20 URANIUM-238 1.20€+00
20-22 AMERICIUN-241 3.50E-02
20-22 GROSS BETA PARTICLE 3.86E401
RADIOACTIVITY
20-22 PLUTONTUM-239/240 8.40E-02
20-22 RADIUM-226 7.00E-01
20-22 ' TRITIUM 2.60E+02

(P:\OUI4\DATA\DETECTS\RAD2-3.TBL\10/14/92) .38



6t-C

EG&G ROCKY FLATS PLANT Manual: 21100-WP-OU14.1
RFI/R]I Work Plan Section No.: 2.0, Final
Operable Unit 14 Page: ) 39 of 187 .« ..
i Effective Date: RN i
Organization: Remediation Program
Table 2-3

SUMMARY OF RADIOLOGICAL CONSTITUENTS DETECTED ABOVE SITEWIDE BACKGROUND
COMCENTRATION FOR QU4 AND ASSOCIATED BOREHOLES

(continued)
mesmr
ol . QUALIFIER
(Tritius - pCifL) -
IKsS 161 PL16789 20-22 URANIUM-233,-234 1.41E+00
(cont.)
20-22 URANIUM-238 1.09E+00
22-26 AMERICIUM-241 4.60E-02
22-26 RADIUM-226 1.40E+00
22-26 RADIUM-228 2.70E+00
22-26 TRITIUM 3.20E+02
22-26 URANIUM-233 -234 1.15€+00
22-26 URANIUM-235 1.20€E-01
22-26 URANIUM-238 1.24E+00
26-30 AMERICIUM-241 1.60E-02
26-30 RADIUM-226 8.00€E-01
26-30 TRITIUM 3.00E+02
26-30 URANIUM-233 -234 6.80E-01
26-30 URANIUM-235 9.00E-02
“ 26-30 URANIUM-238 9.70E-01
Located northwest of 1HSS 156.1 Chemical P119389 3-7 RAD IUM-226 7.00€E-01
data represent upgradient concentrations
3-7 TRITIUM 2.40£+02
3-7 URANIUM-233, - 234 1.98E+00
3-7 URANIUM-235 1.70E-01
3-7 URANIUM-238 7.60E-01
7-11 RAD1UN-226 9.00€E-01
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Table 2-3

SUMMARY OF RADIOLOGICAL CONSTITUENTS DETECTED ABOVE SITEWIDE BACKGROUND
CONCENTRATION FOR OUT4 AND ASSOCIATED BOREHOLES

(continued)
RESLT
LS o polgl QUALIFIER
v (Yritium - pLi/L)
IHSS 156.1 P119389 7-11 TRITIUM 3.706+02
{cont.)
7-11 URANIUM-235 8.00E-02
11-13 RAD IUM-226 7.00E-01
13-16 RADIUM-226 1.30+00
13-16 TRITIUM 1.60E+02
16-20 RADIUM-226 1.10E+00
16-20 RADIUM-228 2.10E+00
16-20 TRITIUM 9.00E+01
16-20 URANIUM-233,-234 8.20E-01
16-20 URANIUM-238 9.10E-01
The borehole is located southeast of P314289 0-3 PLUTONIUM-239/240 9.60E-02
INSS 160 and east of INSS 161. Chemical
data may represent downgradient 0-3 RAD1UM-226 1.10E+00
concentrations.
0-3 RADIUM-228 2.00E+00
0-3 TRITIUM 7.00E+01
0-3 URANIUM-233,-234 1.66E+00
0-3 URANIUM-238 1.20E+00
3-7 PLUTONIUM-239/240 2.30E-02
3-7 RADIUM-226 9.00E-01
3-7 RADIUM-228 2.40E+00
3-7 TRITIUM 1.90E+02
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EG&G ROCKY FLATS PLANT Manual: 21100-WP-OU14.1
RFI/RI Work Plan : Section No.: 2.0, Final
Operable Unit 14 Page: 41 of Q7 .
Effective Date: ol SECER
Organization: Remediation Program
Table 2-3

SUMMARY OF RADIOLOGICAL CONSTITUENTS DETECTED ABOVE SITEMIDE BACKGROUND
COMCENTRATION FOR OUT4 AND ASSOCIATED BOREHOLES

(continued)
v(lriiif{'ﬁéilcﬂf "
| 1uss 160, 161 P314289 3-7 URANIUM-233, - 234 7.10E-01
(cont.)
3-7 URANIUM-238 1.32€+00
7-11 RADILM-226 7.00E-01
7-11 URANIUM-235 1.10E-01
7-11 URANIUM-238 8.30E-01
11-13 GROSS BETA PARTICLE 4.37e+01
RADIOACTIVITY
" 11-13 RADIUM-226 9.00E-01
11-13 TRITIUM 8.00E+01
1-13 URANTUM-238 1.08E+00
13-18 PLUTONTUM-239/240 1.60€-02
13-18 RADIUM- 226 1.00E+00
13-18 URANIUN-235 9.00E-02
13-18 URANIUM-238 9.60€-01

(P:\OUI\DATA\DETECTS\RAD2-3.TBL\10/14/92) 41



(4 ol

EG&G ROCKY FLATS PLANT
RFIRI Work Pian
Operable Unit 14

Manual:
Section No.:
Page:
Effective Date:

Organization:

21100-WP-OU14.1
2.0, Final
42 of-407 .
v'x
Remediation Program

Table 2-3

SUMMARY OF RADIOLOGICAL CONSTITUENTS DETECTED ABOVE SITEWIDE BACKGROUND
CONCENTRATION FOR OU14 AND ASSOCIATED BOREMOLES

(cont inued)
. RESWLY
oo pellg QUALIFIER
. (Tritium - pCi/L)

The borehole is located south of IHSS I P416889 0-2 GROSS BETA PARTICLE 4.22E+01

160 and southeast of IHSS 161. Chemical | RADIOACTIVITY

data represent downgradient

concentrations. 0-2 PLUTONIUM-239/240 1.37E-01
0-2 URANIUM-233, -234 9.50E-01
| 0-2 URANIUM-238 1.01E+00
' 5-7 TRITIUM 1.20E+02
| 7-9 RAD UMt 226 9.00E-01
7-9 URANIUM-235 1.30E-01
9-12 PLUTONIUM-239/240 5.30E-02
9-12 RADIUM-226 8.00E-01
9-12 URANIUM-233,-234 7.40E-01
9-12 URANIUM-235 8.00E-02
13-15 PLUTONIUM-239/240 2.30€-02
13-15 RADIUM-226 1.90E+00
1 13-15 RADIUM-228 2.00€+00
‘ 13-15 TRITIUM 2.60E+02
} 13-15 URANIUM-233, - 234 1.08€+00
| 13-15 URANIUN- 235 1.20E-01
i 13-15 URANIUM- 238 7.50€-01
| 15-20 GROSS BETA PARTICLE 4.10E+01

RADICACTIVITY
l 15-20 RAD JUM- 226 8.00E-01
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EG&G ROCKY FLATS PLANT Manual: 21100-WP-OU14.1
RFI/RI Work Plan Section No.: 2.0, Final
Operable Unit 14 Page: 43 of107
Effective Date: NG s o
Organization: Remediation Program
Table 2-3
SUMMARY OF RADIOLOGICAL CONSTITUENTS DETECTED ABOVE SITEVIDE BACKGROLND
CONCENTRATION FOR OUT4 AND ASSOCIATED BOREHOLES
(continued)
. RESULY. - - oy
L polag QUALIFIER
(Iritium - pCi/L)
IHSS 160, 161 i P416889 15-20 TRITIWM 1.30E+02
| (cont.)
15-20 URANIUM-233 -234 7.00E-01
15-20 URANIUM-238 8.20E-01
20-23 RAD IUM-226 1.40E+00
: 20-23 TRITIUM 3.80E+02
| 20-23 URANIUN-233, -234 1.13£400
|
‘i 20-23 URANIUM-238 9.90E-01
' The borehole is located east of IHSS P114789 0-3 PLUTONIUM-239/240 9.00E-02
156.1. Chemical data represent
downgradient concentrations. 0-3 URANIUM-233_-234 8.00E-01
0-3 URANIUM-238 7.30E-01
It 3-7 PLUTONIUM-239/240 2.20E-02
7-1 RADIUM-226 9.00E-01
11-15 TRITIUM 1.40€E+02
11-15 URANIUM-233, -234 6.60E-01
15-19 RADIUM-226 8.00E-01
15-19 TRITIUM 9.00E+01
IHSS 156.1 P114789 19-22 RADIUM-226 7.00E-01
(cont.) .
19-22 TRITIUM 2.30E+02
) 19-22 URANIUN-238 8.80E-01
22-26 RADIUM-226 1.60E+00
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EG&G ROCKY FLATS PLANT
RFURI Work Plan
Operable Unit 14

Manual:
Section No.:
Page:

Effective Date:
Organization:

21100-WP-0U14.1
2.0, Final
44 of 107--

Remediation Program

Table 2-3

SUMMARY OF RADIOLOGICAL CONSTITUENTS DETECTED ABOVE SITEWIDE BACKGROUMD

CONCEMTRATION FOR QU4 AND ASSOCIATED BORENOLES

(continued)
_ RESIAY
oo petrg GUALIFTER
S CTritium - pCiAL)
1HSS 156.1 P114789 22-26 TRITIUN 1.10E+02
(cont.)
22-26 URANIUM-235 3.306-01
22-26 URAN1IUM-238 8.30€-01
26-31 TRITIUM 5.00E+01
26-31 URANIUM-235 2.50E-01
26-31 URANIUM-238 9.50E-01
The borehole is located northwest of P418289 0-3 PLUTONIUM-239 4.00E-02
INSS 160. Chemical data represent
upgradient concentrations. 0-3 RAD1UM-226 7.00E-01
0-3 TRITIUM 2.50E+02
0-3 URANIUM-235 8.00€E-02
3-6 TRITIUM 1.40E+02
6-10 RADJUM-226 9.00E-01
6-10 RADIUM-228 2.10E+00
6-10 TRITIUM 1.10E+02
6-10 URANTUM-235 8.00E-02
10-14 TRITIUN 2.80E+02
10-14 URANIUM-235 8.00E-02
146-16 RADIUM-226 9.00E-01
14-16 TRITIUM 1.10E+02
16-19 TRITIUM 2.00E+01
16-19 URANIUM-235 9.00E-02

(P:\OUI4\DATA\DETECTS\RAD2-3.TBL\10/14/92) 44



-1

EG&G ROCKY FLATS PLANT Manual:

21100-WP-OU14.1
RFI/RI Work Plan Section No.:
Operable Unit 14 Page:
Effective Date: 0p g
Organization: Rémediation Program
Table 2-3

SUMMARY OF RADIOLOGICAL CONSTITUENTS DETECTED ABOVE SITEVIDE BACKGROUND
COMCENTRATION FOR OUT4 AND ASSOCIATED BOREHOLES
(continued)

it

l’_f

P418289 19-23 RADIUM-226 1.20€+00
19-23 RADIUM-228 2.20E+00
19-23 TRITILM 1.00E+02
23-26 RAD1UM-226 8.00E-01
-2 TRITIUN 1.10E+02
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EG&G ROCKY FLATS PLANT Manual: 21100-WP-OU14.1
RFI/RI Work Plan Section No.: 2.0, Final
Operable Unit 14 Page: a6 of 107 .
Effective Date: N i
Organization: Remediation Program
TABLE 2-4
SUMMARY OF INORGANIC CONSTITUENTS DETECTED ABOVE SITEWIDE BACKGROUMD CONCENTRATIONS FOR OUT4 AND ASSOCIATED BOREHOLES.
QUALIFIER
tocate East of IHSS 162 near Central Avenue. Chemical P214089 0-3 BARIUM 7.95E+04
data represent downgradient concentrations.
0-3 COPPER 1.69E+04
} || 0-3 IRON 1.46E+07
|' 0-3 LEAD 1.41E+04
0-3 MAGNES UM 2.79E+06
i I 0-3 MANGANE SE 2.4BE+05
l 0-3 POTASSIUM 1.79E+06
EX l 0-3 ZINC 6.39E+04
N 3-7 ALUMINUM 1.42E+07
‘ 3-7 ANT IMONY 3.96E+04
! 3-7 ARSENIC 5.20E+03
3-7 BARIUM 1.01E+05
i 3-7 COPPER 1. 796404
“ 3-7 1RON 3.93e+07
" 3-7 LEAD 2.11E+04
3-7 MAGNES TUM 3.27E+06
3-7 MANGANESE 5.20E+05
3-7 VANAD UM 5.30E+04
} 3-7 2INC 1.73E+05
E 7-9 ALUMINUM 1.40E+07
" 7-9 ARSENIC 7.00E+03
| I 7-9 BARIUM 1.09€+05
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EG&G ROCKY FLATS PLANT Manual: 21100-WP-0OU14.1
RFI/RI Work Plan Section No.: 2.0, Fina!
Operable Unit 14 Page: 47 of 167 .
Effective Date: B a0
Organization: Remediation Program
TABLE 2-4
SUMMARY OF INORGANIC CONSTITUENTS DETECTED ABOVE SITEVIDE BACXGROUND CONCENTRATIONS FOR OU4 AND ASSOCIATED BOREHWOLES
(continued)
IHSS 162 “ P214089 79 CALCIUM 4 .60E+07
(cont.)
7-9 LEAD 1.77€+04
7-9 MAGNESIUM 3.00E+06
7-9 MANGANE SE 4 .87E+05
7-9 VANAD IUM 4.63E+04
i 7-9 ZINC 4.50E+04
9-13 ARSENIC 4 .50E+03
9-13 BARIUM 5.53E+05
9-13 CALCIUM 1.526+07
9-13 LEAD 1.78E+04
9-13 MAGNES IUM 2.836+06
9-13 2INC 6.45E+04
13-19 CALCIUM 8.54E+06
13-19 COPPER 1.52E+04
13-19 LEAD 1.80E+04
13-19 MERCURY 3.60€+02
13-19 2INC 8.28E+04
Located in south central INSS 160 boundaries. These P411889%9 0-3 LEAD ) - 1.25€+04
concentrations represent IHSS characteristics.
0-3 NITRATE/NITRITE 1.10E+04
9-15 BARIUM 8.82E+04
9-15 COPPER 1.41E+04
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EG&G ROCKY FLATS PLANT
RFURI Work Plan
Operable Unit 14

Manual:
Section No.:
Page:
Effective Date:
Organization:

21100-WP-0U14.]
2.0, Final
48 of- 107

1

Ju
Remediation Program

SUMMARY OF INORGANIC CONSTITUENTS DETECTED ABOVE S1

TABLE 2-4
TEMIOE BACKGROUMD CONCENTRATIONS FOR OUT4 AND ASSOCIATED BOREWOLES
{continued)

..... QUALIFIER
Inss 160 P411889 9-15 IRON 1.78€+07
{cont.)

9-15 VANAD IUM 5.60E+04

15-18 BARIUM 8.06E+04

15-18 POTASSIUM 1.83E+06

24-28 BARIUM 3.04E+05

26-28 MANGANESE 2.38E+05

Located in the southeast portion of IHSS 160 within P411589 3-9 ALUMINUM 1.76E+07
IHSS boundaries. Chemical data represent INSS

concentrations 3-9 ARSENIC 7.30E+03

3-9 CHROMIUM 4 _93E+04

3-9 IRON 1.66E+07

3-9 VANAD UM 3.98E+04

3-9 ZINC 7.01E+04

9-15 BARIUM 9.65E+04

9-15 ALUMINUM 1.69E+07

9-15 ARSENIC 5.50E+03

9-15 COPPER 2.08E+04

9-15 IRON 2.02E+07

|| 9-15 MAGNES IUM 3.87E+06

H 9-15 MANGANESE 3.45E+05

9-15 POTASSIUM 1.96E+06

9-15 VANAD 1UM 4 .S8E+04
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EG&G ROCKY FLATS PLANT
RFURI Work Plan
Operable Unit 14

Manual:
Section No.:
Page:
Effective Date:
Organization:

21100-WP-OU14.1
2.0, Final

49 of 167 .- .

il
Remediation Program

TABLE 2-4
SUMMARY OF ENORGANIC CONSTITUENTS DETECTED ABOVE SITEWIDE BACKGROUND CONCENTRATIONS FOR OUT{ AMD ASSOCIATED BOREHOLES
(continued)

P411589 ZINC 5.456€+04
(cont.)
15-21 ARSENIC 6.30E+03
15-21 COPPER 1.37E+04
15-21 LEAD 1.79E+04
15-21 ZINC 4. 73E+04
22-25 COPPER 2.73E+04
22-25 IRON 2.33+07
22-25 VANADIUM 3.91€+04
22-25 ZINC 7.05€+04
Located in the northeast corner of IHSS 160 within P313489 0-3 ARSENIC 4 .80E+03
:ﬁm:‘:s Chemical data represent IHSS o CALCIN 3. 616407
0-3 LEAD 2.71E+04
0-3 LITHIUN 1.35€+04 B
0-3 MAGNESIUM 2.63E+06
3-7 CALCIUM 1.33E+07
3-7 CHROMIUM 2.74E+04
8-12 ARSENIC 5.00E+03
8-12 BARIUM 1.24E+05
8-12 CHROMIUM 2.64E+04
8-12 COPPER 1.27E+04
8-12 IRON 1.51E+07
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EG&G ROCKY FLATS PLANT
RFLI/RI Work Plan
Operable Unit 14

Effective Date:

21100-WP-0OU14.1

2.0, Final

50 of 467, -,
Jut !
Remediation Program

TABLE 2-4
SUMMARY OF INORGANIC CONSTITUENTS DETECTED ABOVE SITEVIDE BACKGROUND CONCENTRATIONS FOR OU14 AMD ASSOCIATED BOREHWOLES
(continued)

0s-¢

INSS 160 P313489 8-12 MANGANESE 3.50E+05
(cont.)
12-18 COPPER 1.18E+04
II 12-18 LITHIUM 9.90E+03 | 8
“ 18-21 COPPER 1.29€+04
“ 18-21 IRON 1.23E+08
“ 18-21 MAGNESIUM 2.59E+06
18-21 LITHIUM 1.05€+04 B
18-21 POTASSIUM 1.59E+06
18-21 ZINC 4.23E+04
21-24 BARIUM 5.30E+05
21-24 COPPER 2.36E+04
21-24 LEAD 2.63E+04
18-21 MANGANRESE 2.46E+05
21-24 MANGANESE S.51E+05
21-24 ZINC 4 .62E+04
Located Southuwest of INSS 161. Chemical data P416789 0-3 LEAD 3.76E+04
represent upgradient concentrations. o 21nC —
3-6 ALUMINUM 4.66E+07
3-6 ARSENIC 1.38E+04
3-6 BARIUM 1.21E+05
I 3-6 CHROMIUM 3.326+04
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EG&G ROCKY FLATS PLANT
RFIRI Work Plan
Operable Unit 14

Manual: 21100-WP-0U14.1
Section No.: 2.0, Final
Page: 51 of 407 .
Effective Date: B '
Organization: Remediation Program

IHSS 161

SUMMARY OF INORGANIC CONSTITUENTS DETECTED ABOVE SlTEUI:l:A:;;GD CONCENTRATIONS FOR OU14 AND ASSOCIATED BOREWOLES
(continued)
”5""::‘5“"- QUALIFIER
P416789 3-6 COPPER 1.15E+04
(cont.)

“ 3-6 IRON 2.74E+07
“ 3-6 LEAD ‘ 2.49E+04
“ 3-6 MAGNESIUM 2.80E+06
“ 3-6 MERCURY 3.10E+02
“ 3-6 MOL YBDENUM 2.T4E+04
" 3-6 NICKEL 3.46E+04
3-6 POTASSIUM 1.98E+06

3-6 SULFIDE 2.00E+03

3-6 VANAD 1UM B.14E+04

Il 3-6 ZINC 7.70E+04
6-10 CALCIUM 2.44E+07

10-12 ARSENIC 4 .S0E+03

10-12 SULFIDE 2.00E+03

12-17 MANGANESE 2.39E+05

17-20 ALUMINUM 1.71€+07

17-20 ARSENIC 4 .BOE+03

17-20 BARIUM 1.02E+05

17-20 COPPER 1.57E+04

17-20 IRON 2.00E+07

17-20 MAGNES UM 4 . 74E+06
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EG&G ROCKY FLATS PLANT

RFI/RI Work Plan
Operable Unit 14

Manual: 21100-WP-OU14.1
Section No.: . 2.0, Final
Page: 52 of 167
Effective Date:

Organization: Remediation Program

SUMMARY OF INORGANIC CONSTITUENTS DETECTED ABOVE S"EIIIDA:L:A;;GID CONCENTRATIONS FOR OU14 AND ASSOCIATED BOREHOLES
(continued)
IHSS 161 PL16789 17-20 POTASSIUM 3.53E+06
(cont.)
17-20 VANAD [UM 4.23E+04
17-20 ZINC 1.03E+05
20-22 ALUMINUM 1.80€+07
20-22 ARSENIC 4.70E+03
20-22 BARIUM 8.99E+04
20-22 COPPER 1.57E+04
20-22 IRON 1.87E+07
20-22 MAGNES IUM 4 . 43E+06
20-22 NITRATE/NITRITE 8.70E+03
20-22 POTASSIUM 3.28E+06
20-22 VANAD [UM 4 .40E+04
20-22 ZINC 7.07€+04
22-26 SULFIDE 2.00E+03
26-30 LEAD 1.39E+04
26-30 MERCURY 2.80E+02
26-30 SULFIDE 2.00E+03
26-30 ZINC 4 .66E+04
Located northwest of IHNSS 156.1. Chemical data P119389 3-7 NITRATE/NITRITE 8.80€+03
represent upgradient concentrations.
" 11-13 CHROMIUM 3.68E+04
II 11-13 COPPER 1.33E+04
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EG&G ROCKY FLATS PLANT Manual: 21100-WP-OU 4.1
RFURI Work Plan Section No.: 2.0, Final
Operable Unit 14 Page: : 53 0f107. - .,
Effective Date: Lo
Organization: Remediation Program
: TABLE 2-4
SIPEARY OF INORGANIC CONSTITUENTS DETECTED ABOVE SITEVIOE BACKGROUND CORCENTRATICNS FOR GUY4 AND ASSOCIATED BOREHOLES
(continued)
1HSS 156.1 || P119389 13-16 ' COPPER 1.21E+04
{cont.)
13-16 LEAD 1.62E404 |
16-20 | copper 2.33E004 |
16-20 | eariuM 1.09E+05
16-20 | Lenp 1.53E+04
16-20 | zine 8.86E406 |
Located east of IHSS 16!., Chemical data may represent ‘ P314289 0-3 T acuminum 1.41E+07 |
, downgredient concentrations. “ 0-3 | asenic 8.70E403
| 0-3 | sarrwm 8.82E+404
i 0-3 | _coeper 3.69E+04
; 0-3 | 1ron 1.39E+07
“ 0-3 | Leno 4.TTE+D4
|| ' 0-3 ' LiTHIOH 9.906+03 | 8
| 0-3 MERCURY 2.30E+02
0-3 POTASSIUM 1.92E+06
0-3 ZINC 9.53€+04
 3-7 ALUMINUM . 3.45E+07
 3-7 ARSENIC 1.026+04 | 8
3-7 | aarrum 1.57E+05
3-7 | carcim 2.736407 |
37 CHROMIUM 3.376+04 |
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EG&G ROCKY FLATS PLANT
RFURI Work Plan
Operable Unit 14

INSS 161

Manual: 21100-WP-OU14.1
Section No.: 2.0, Final
Page: 54 0f 102
Effective Date: o
Organization: Remediation Program
TABLE 2-4
SUMMARY OF INORGANIC CONSTITUENTS DETECTED ABOVE SITEVIDE BACKGROUMD CONCENTRATIONS FOR OU14 AND ASSOCIATED BOREHOLES
(continued)
P314289 3-7 IRON 2.2TE+07
(cont.)

3-7 LEAD 1.25E+04

3-7 LITHIUM 2.26E+04 B

3-7 MAGNESIUM 4.53E+06

3-7 MERCURY 2.10E+02

3-7 NICKEL 2.81E+04

3-7 VANADIUM 6.31E+04

7-11 ARSENIC 7.40E+03 -] -

11-13 ARSENIC 4306403 |

11-13 COPPER 1.98E+04

11-13 1RON 2.21E+07

11-13 MANGANESE 3.82E+05

11-13 VANADIUM 3.85E+04

13-18 ARSENIC 6.80E+03

13-18 BARIUM 1.20E+05

13-18 COPPER 1.85E+04

13-18 IRON 2.78E+07

13-18 LEAD 1.35E+04

13-18 MANGANESE 4.61E+05

13-18 NICKEL 2.98E+04

13-18 ZINC 1.15E+05
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EG&G ROCKY FLATS PLANT Manual: 21100-WP-OU14.1
RFI/RI Work Plan Section No.: 2.0, Final
Operable Unit 14 Page: 55 of 187
: Effective Date: .
Organization: Remediation Program
TABLE 2-4
SUMMARY OF INORGANIC CONSTITUENTS DETECTED ABOVE SITEWIDE BACKGROUND CONCENTRATIONS FOR OUTA AND ASSOCIATED BOREHOLES
(continued)
...... —
2 : QUALIFIER
Located south of INSS 160 and southeast of 161. 0-2 LEAD 6.33E+04
Chemical data represent doswngradient concentrations.

0-2 MANGANESE 7.51E+05

3-5 ARSENIC 4.40E+03

3-5 CALCIUN 3.11E+07

3-5 MAGNESIUM 2.72E+06

3-5 SULFIDE 2.00E+03

5-7 ZINC 4. 7T9E+04

7-9 ARSENIC 8.00€+03

7-9 BARIUM 9.53E+04

7-9 MANGANESE 4.18E+05

7-9 SULFIDE 2.00E+03

7-9 ZINC 4.38E+04

9-12 ARSENIC 5.40E+03

9-12 COPPER 1.40E+04

9-12 IRON 1.75E+07

9-12 MANGANESE 3.27€+05

9-12 VANAD 1UM 4 . L4E+04

13-15 ALUMINUM 1.64E+07

13-15 ARSENIC 4.50E+03

13-15 BARIUM 1.10E+05

13-15 CHROMIUM 2.26E+04

13-15 COPPER 1.72E+04
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EG&G ROCKY FLATS PLANT
RFI/RI Work Plan
Opersble Unit 14

Manuat:
Section No.:
Page:

Effective Date:

Organization:

21100-WP-OU14.1
2.0, Final
56 of 107

Remediation Program

14ss 160/161

TABLE 2-4
SUMMARY OF INORGANIC CONSTITUENMTS DETECTED ABOVE SITEWIDE BACKGROUND CONCENTRATIONS FOR OUT4 AMD ASSOCIATED BOREHOLES
(continued)

| CHENICAL.

||

: [RATION

~_ug/Kg

QUALIFIER

P416889 13-15 IRON 1.94E+07
(cont.)

13-15 LEAD 1.74E+04

13-15 MAGNESIUM 3.61E+06

13-15 MANGANESE 4.81E+05

13-15 VANAD IUM 4 .66E+04

||> 13-15 ZINC 7.19€+04
15-20 ARSENIC 5.70€+03

“ 15-20 BARIUM 8.97€+04
|| 15-20 COPPER 1.59E+04
15-20 IRON 1.80E+07

|| 15-20 MAGNES IUM 2.63E+06
15-20 SULFIDE 4 .00E+03

15-20 VANAD 1UM 4 .00E+04

15-20 ZINC 4 .85€+04

20-23 BARIUM 1.64E+05

20-23 COPPER 1.88E+04

Ir 20-23 IRON 2.08E+07
“ 20-23 LEAD 1.89E+04
20-23 MANGANESE 3.71E+05

20-23 VANAD UM 3.84E+04

II 20-23 2INC 8.73E+04
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EG&G ROCKY FLATS PLANT Manual: 21100-WP-OU14.1
RFI/RI Work Pian. Section No.: . 2.0, Final
Operable Unit 14 _ Page: 57 of 107

Effective Date: o
Organization: Remediation Program
TABLE 2-4
SIRGARY. OF IMORGANIC COXSTITUENTS DETECTED ABOVE SITEMIDE BACKGROLS®D COMCEMTRATIONS FOR OU14 AMD ASSUCIATED BOREWOLES
(continued)
Located east of IHSS 156.1. Chemical data represent | 03 ARSENIC ! 4.70E+03
downgradient concentrations. . ; ‘
| o-3 COPPER ‘ 1.31E+04
3-7 COPPER i 1.70E404 |
! \
3-7 IRON | 1.56E+07
- ‘
3-7 VANAD TUM | 3.89E404 |
7-11 MANGANESE : 2.68E+05 |
o 15-19 ' BARIUN 8.64E+04
' |
| Il 15-19 . COPPER 1.226+04
15-19 | MANGANESE 3.58£+05 |
19-22 ' COPPER 1.15E+04
22-26 | COPPER 1.31E+04
i
26-31 | BARIUM 1. 16E+05
26-31 | copper 3.94E+04
B i H
. 26-31 ] trom 2.45E+07 |
. 26-31 | MICKEL 2.81E+04 |
! |
| 26-31 | VANADIUM 4. 14E+04
| 26-31 | 21NC 1.08E+05 ||
Located in INSS 160. Chemical data represent IHSS 1 0-6 | ARSENIC 5.40E+03 ll
concentrations. i :
0-6 BARIUM 8.90E+04
0-6 | copper 1.18E+04 |
‘ |
0-6 ] ‘LEAD . 1.36E+404 |
0-6 MANGANESE 2.84€+05 |
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EG&G ROCKY FLATS PLANT Manual: 21100-WP-OU14.]
RFI/RI Work Plan Section No.: 2.0, Final
Operable Unit 14 Page: 58 of 107
Effective Date: ,
Organization: Remediation Program
. : TABLE 2-4
SUMMARY OF INORGANIC CONSTITUENTS DETECTED ABOVE SITEVUIDE BACKGROUND CONCENTRATIONS FOR OUT4 AND ASSOCIATED BOREHOLES
{continued)
1SS 160 . P411689 0-6 NITRATE/NITRITE 3.20E+04
‘ {cont.)
0-6 POTASSIUM 1.956+06
0-6 ZINC 4.15E+04
Located in IHSS 161 with the IHSS boundaries. P412189 0-3 ARSENIC 7.50E+03
Chemical data represent IHSS concentrations.
0-3 COPPER 1.26E+04
0-3 LEAD 1.86E+04
N
Lln 0-3 POTASSIUM 1.986+06
@ 3-9 ARSENIC 9.10E+03
3-9 CALCIUM 1.176+07
3-9 ZINC 4 .09E+04
9-15 CHROMIUM 7.56E+04
9-15 COPPER 1.65€+04
i 9-15 IRON 1.87E+07
“ 9-15 MAGNESIUM 2.58E+06
" 9-15 MANGANESE 2.35€+05
“ 9-15 POTASSIUN 1.79€+06
9-15 ZINC 4 .49E+04
15-19 POTASSIUM 1.74E+06
15-19 ZINC - 4 .29E+04
19-25 ALUMINUM 1.44E+07
19-25 ARSENIC 6.40E+03
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EG&G ROCKY FLATS PLANT
RFIRI Work Plan
Operable Unit 14

Manual: 21100-WP-OU14.1
Section No.: 2.0, Final
Page: 59 of 167"
Effective Date: )

Organization: Remcdiation Program

SUMMARY OF INORGANIC COMSTITUENTS DETECTED ABOVE slm:::emz:n—(zmm CONCENTRATIONS FOR OUT4 AND ASSOCIATED BOREHOLES
(continued)
| DEP'IH;:TERVM. 1.3 ... CHEMICAL . , oo QUALIFIER
14sS 161 P412189 19-25 BARIUN 1.036+05
(cont.)
19-25 COPPER 2.21E+04
19-25 IRON 2.26E+07
19-25 MAGNESILM 3.67E+06
19-25 POTASSIUM 3.06E+06
19-25 VANAD IUM 4.92E+04
19-25 ZINC 7.29E+04
25-28 ARSENIC 3.21E+04
25-28 BARIUM 1.61E+05
25-28 COPPER 1.85E+04
25-28 IRON 2.05E+07
25-28 LEAD 1736404
II 25-28 MANGANESE 5.19E+05
II 25-28 VANAD [UN 4.25E+04
25-28 ZINC 6.156+04
28-31 ARSENIC 6.10E+03
Located northwest of INSS 160. Chemical data P418289 0-3 COPPER 1.33E+04
AATAE G ald Co iR, 0-3 NITRATE/NITRITE 7.206403 | v
3-6 SULFIDE 4.00E+03
3-6 VANAD 1UM 4.056+04
6-10 CALCIUM 3.036+07
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EG&G ROCKY FLATS PLANT Manual: 21100-WP-OU14.1
RFI/RI Work Plan Section No.: 2.0, Final
Operable Unit 14 Page: 60 of 107 .. .
: Effective Date: .
Organization: Remediation Program
TABLE 2-4
SIRFIARY OF INGRGANIC COMSTITUENTS DETECTED ABOVE SITEVIDE BACKGROUMD CONCENTRATIONS FOR OUY4 AND ASSOCIATED BOREWGLES
(continued)
" GUALIFIER
1HSS 160 Il ra18289 6-10 MANGANESE ‘ 2.85E+05
{cont.) i
10-14 COPPER l 1.366404
14-16 COPPER | 1.62E404
|
14-16 MAGNESIUM | 2.60E+06
16-19 COPPER 1 1.14E+04
; |
' 19-23 POTASSIUM ‘_ 1.59E+06
19-23 COPPER | 1.66E404
| 23-26 COPPER i 1.256+04
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EG&G ROCKY FLATS PLANT Manual: 21100-WP-OU 4.1
RFI/RI Work Plan Section No.: 2.0, Final
Operable Unit 14 Page: 61 of 197
Effective Date:
Organization: Remediation Program
TABLE 2-5

SUMMARY OF ORGANIC COMPOUNDS DETECTED [N OU14 AND ASSOCIATED BOREHOLES

) “;:'Loc;\n_ul . DEPTR INTERVAL ' | cHEmICAL . - COMCENTRATION | GQUALIFIER
Located east of IHSS 162 near Central Avenue. Chemical data P214089 0-2 METHYLENE CHLORIDE 9.00E+00 8
from this borehole represent downgradient concentrations.
2-4 METHYLENE CHLORIDE 1.20E+01 B
4-6 METHYLENE CHLORIDE 4 .10E+01 8
6-8 ACETONE 1.40E+02
6-8 METHYLENE CHLORIDE 3.20E+01 B
8-10 METHYLENE CHLORIDE 3.60E+01 B
|| 10-12 METHYLENE CHLORIDE 4.00E+01 | 8
Located within south central IHSS 160 boundaries. Chemical P411889 1-2 ACETONE 1.10E+01 8
data from the borehole reepresent IHSS 160 concentrations
1-2 METHYLENE CHLORIDE 1.00E+01 B
2-4 TOLUENE 1.00E+00 J
2-4 ACETONE 6.00£+00 JB
II 2-4 METHYLENE CHLORIDE 1.20E+01 B
4-6 ACETONE 7.00E+03 JB
4-6 METHYLENE CHLORIDE 1.10E+04 B
6-8 ACETONE 1.00E+01 JB
6-8 CARBON DISULFIDE 2.00E+00 J
6-8 METHYLENE CHLORIDE 1.10E+01 8
8-10 ACETONE 6.00E+00 JB
8-10 METHYLERE CHLORIDE 1.10E+01 B
10-12 ACETONE 1.20E+01 B
10-12 METHYLENE CHLORIDE 1.30E+01 B
12-14 ACETONE 7.00E+00 JB
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EG&G ROCKY FLATS PLANT
RFI/RI Work Plan
Operable Unit 14

Manuai:
Section No.:
Page:
Effective Date:
Organization:

21

00-WP-OU14.1
2.0, Final
62 of 107-.

Remediation Program

TABLE 2-5
SUFMARY OF ORGANIC COIPOIADS DETECTED 1M OUI4 AND ASSOCIATED BOREHOLES
(continued)
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IHSS 160 METHYLENE CHLORIDE 1.90E+01: |
i 14-16 ACETONE } 9.00E+00 J8 | |
14-16 CARBON DISULFIDE | 2.00e400 | 4 | ‘
} 14-16 METHYLENE CHLORIDE | 9.00E+00 | B ‘
| 16-18 ACETONE 6.00E+00 || 4B |
16-18 METHYLENE CHLORIDE 1.50e+01 | 8 |
18-20 ACETONE 8.00E+00 w JB
\ 18-20 METHYLENE CHLORIDE 1.70E+01 | B
Eli 20-22 ACETONE 7.00E+00 J8
20-22 WETHYLENE CHLORIDE 1.50E+01 | B
22-24 ACETONE 9.00€E+00 JB
] 22-24 . METHYLENE CHLORIDE 1.50E+01 B
1 24-26 . ACETONE 1.20€+01 JB
26-26 : METHYLENE CHLORIDE 2.10e+01 B
26-28 | METHYLENE CHLORIDE 3.30€+01 8
The borehole was placed in. the Southeast corner of IHSS 160 P411589 4-5 | METHYLENE CHLORIDE 6.00E+00
within IHSS boundary. Chemical data represent conditions
within. 4SS 160. 4-5 ACETONE 4.50E+01
5-6 ACETONE 1.00€+01 J
5-6 METHYLENE CHLORIDE 3.00+00 J ‘
II 6-8 | mETHYLENE CHLORIDE 5.00E+00 | J ‘]I!
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EG&G ROCKY FLATS PLANT Manual: 21100-WP-0OU14.1
RFI/RI Work Plan Section No.: 2.0, Final
Operable Unit 14 Page: 63 of-107 . .
Effective Date: ‘
Organization: Remediation Program
: TABLE 2-5
SUMMARY OF ORGANIC COMPOUMDS DETECTED IN OUT4 AND ASSOCIATED BOREHOLES
(continued)
DEPTH INTERVAL " CHERICAL | comcentraTion | ouaLIFIER
o fe : '
1HSS 160 P411589 8-10 ACETONE 1.70E+01
{cont.)
12-14 ACETONE 1.10E+01 J
12-14 TETRACHLOROETHENE 5.00E+00 J
14-16 ACETONE 1.00E+01 J
16-18 ACETONE 2.00E+01
16-18 METHYLENE CHMLORIDE 4 .00E+00 J
18-20 ACETONE 2.50E+01
18-20 CARBON DISULFIDE 9.00E+00
20-22 ACETONE 2.60E+01
20-22 METHYLENE CHLORIDE 2.00E+00 J
22-24 ACETONE 1.70E+01
|| 22-24 METHYLENE CHLORIDE 3.00E+00 J
26-25 ACETONE 2.60E+04
Located in the northeast corner of INSS 160 within the IHSS P313489 0-2 1,1, 1-TRICHLOROE THANE 1.10E+01
boundaries. Chemical data represent INSS concentrations.
0-2 ACETONE 1.80E+01 8
0-2 METHYLENE CHLORIDE 9.00E+00 8
2-4 1,1, 1-TRICHLOROETHANE 9.00E+00
2-4 ACETONE 7.50E+01 B
" 2-4 METHYLENE CHLORIDE 7.00E+00 B
Il 4-6 1,1, 1-TRICHLOROE THANE 6.00E+00
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EG&G ROCKY FLATS PLANT ) Manual: 21100-WP-0U14.1
RFL/RI Work Plan Section No.:
Operable Umt 14 Page:
. Effective Date:
Organization: Remediation Program
TABLE 2-5
SUMMARY OF ORGANIC COMPOUNDS DETECTED IN OU14 AND ASSOCIATED BOREWOLES
(continued)

~ vepTH eTERWAL

P313489 | 4-6 ACETONE 3.806401 | B
4-6 METHYLENE CHLORIDE 4.00E+00 | 4B
6-8 1,1, 1- TRICHLOROETHANE 7.00E+00
6-8 ACETONE 5.00E+01 | 8
6-8 METHYLENE CHLORIDE 4.00E+00 JB
8-10 1,1, 1- TRICHLOROETHANE 1.00E+01
8-10 ACETONE 6.20401 | 8
8-10 METHYLENE CHLORIDE 4.00E+Q0 JB
10-12 ACETONE 3.406401 | B
10-12 METHYLENE CHLORIDE 6.00E+00 B
12-14 ACETONE 2.00E+01 | 8
12-14 METHYLENE CHLORIDE 3.00e+00 | J8
14-16 ACETONE 1.406+01 | B
16-18 ACETONE 4.40E+01 | B
16-18 METHYLENE CHLORIDE 5.00€+00 JB
18-20 ACETONE 1.006+02 | 8
18-20 METHYLENE CHLORIDE 4.006+00 | 48
20-22 ACETONE 3.60e401 | 8
20-22 METHYLENE CHLORIDE 3.00£+00 | J8
22-2% ACETONE 1.706+01 | 8

i 22-2 METHYLENE CHLORIDE 6.00e+00 | 8
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EG&G ROCKY FLATS PLANT Manual: 21100-WP-OU14.1
RFI/RI Work Plan Section No.: 2.0, Final
Operable Unit 14 Page: 65 of 167
Effective Date:
Organization: Remediation Program
TABLE 2-5
SUMMARY OF ORGANIC COMPOUNDS DETECTED IN OU14 AND ASSOCIATED BOREMOLES
(continued)
' -DEPTH INTERVAL = . QUALIFIER
The borehole has been placed in the southwest area of IHSS 160 P411989 0-2 ACETONE 2.20E+01 B
within INSS bourdaries. Chemical data represent INSS
concentrations. 0-2 METHYLENE CHLORIDE 8.00E+00 B
The borehole is located southwest of IHSS 161. Chemical data P416789 0-2 METHYLENE CHLORIDE 2.20E+01 B
represent upgradient conditions.
2-4 CARBON DISULFIDE 9.00€+00
2-4 METHYLENE CHLORIDE 2.30E+01 B
4-6 CARBON DISULFIDE 9.00E+Q0
4-6 METHYLENE CHLORIDE 2.40E+01 8
6-7 METHYLENE CHLORIDE 1.30E+01 B
7-8 METHYLENE CHLORIDE 1.10€+01 8
9-10 METHYLENE CHLORIDE 1.10€+01 8
" 10-12 METHYLENE CHLORIDE 6.00E+00 8
ﬂ 13-14 METHYLENE CHLORIDE 6.00E+03 B
n 14-16 METHYLENE CHLORIDE 9.00E+00 B
16-18 METHYLENE CHLORIDE 1.10E+01 B
18-20 ACETONE 5.00E+00 J
18-20 METHYLENE CHLORIDE 1.40E+01 8
22-24 ACETONE 7.00E+00 J
22-24 METHYLENE CHLORIDE 6.00E+00 B
24-26 ACETONE 1.B0E+01
ﬂ 24-26 METHYLENE CHLORIDE 6.00E+00 B
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Manual:
‘Section No.:
Page:
Effective Date:
Organization:

21100-WP-OU 4.1
2.0, Final
66 of-107

L

"Remediation Program

| IHSS 161

' Located northwest of INSS 156.1.
lI upgradient concentrations.

Chemical data represent

SUPRIARY OF ORGANIC COXPOLIDS n:rrl‘:chEmz -‘lsm‘ OUT4 ASD ASSOCIATED BOREHOLES
(continued)
locariow | oepru 1  omueat | concewmmation | amuirier |
Lot i Lo ougg | |
| METHYLENE CHLORIDE 7.00€+00 I
‘ i
. METHYLENE CHLORIDE 8.00E+00 |
P119389 | 0-2  2-BUTANONE 1.806+01 | 8 "
! {l
0-2 | ACETONE 3.706+01 | 8 ]I
| o-2 ! METNYLENE_CHLORIDE 1.80E+01 ||
; ‘
0-2 _ TETRACHLOROETHENE 2.20€+01 |
“ 0-2  TOLUENE 7.00E+00 I
" 0-2 | TOTAL XYLENES 1.00e+01 | 4
2-4 . TOLUENE 6.00E400
2-4 | TOTAL XYLENES 5.006+00 | 4
2-4 | 2-BUTANONE 6.20E+01 | B
2-4 | AcETONE 1.50e+02 | 8 |
“ 2-4 METHYLENE CHLORIDE 2.408001 | I
2-4 TETRACHLOROETHENE 9.00£+00 | |
4-6 2-BUTANONE 4306401 | 8 {
4-6 ACETONE 6.106+01 | B 1
4-6 METHYLENE CHLORIDE 1.306+01 |
4-6 TETRACHLOROETHENE 3.006+00 | J
4-6 | TOTAL XYLENES 4.00e400 | 4 i
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Remediation Program

SUMMARY OF ORGANIC COMPOLMDS ocrtg'rsa? -lsl OUT4 AND ASSOCIATED BOREHOLES
(continued)
INTERVAL . CHEMICAL  CONCENTRATION | GQUALIFIER
ft SN " wa/Kg
IHSS 156.1 P119389 | 4-6 TOLUENE 2.006+00 | J
(cont.)
6-8 2-BUTANONE 3.00e+01 | 8
1 6-8 ACETONE 5.50e+01 | 8
| 6-8 ETHYLBENZENE 5.00E+00
1 6-8 METHYLENE CHLORIDE 1.20E+01
. 6-8 TOLUENE 6.00E+00
N 8-10 2-BUTANONE 5.40E+01
2 : 8-10 ACETONE 1.60E+02 | B
' 8-10 METHYLENE CHLORIDE 8.00E+00
10-12 2-BUTANONE 5.60E+01
‘ 10-12 ACETONE 1.40e+02 | 8
10-12 METHYLENE CHLORIDE 1.10£+01
l 12-14 2-BUTANONE 5.50E+01
12-14 ACETONE 1.40E+02 | 8
12-14 METHYLENE CHLORIDE 9.00£+00
1 II 14-16 2-BUTANONE 1.00E+02
‘ 14-16 ACETONE 2.60E+02 | B
‘ 14-16 METHYLENE CHLORIDE 1.00£+01
i 16-18 2-BUTANONE 3.80€+01
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EG&G ROCKY FLATS PLANT Manual: 21100-WP-OU14.1
RFI/RI Work Plan ‘ Section No.: 20, Final
Operable Unit 14 Page: _ 68 of 107 -
Effective Date: ; :
Organization: Remediation Program
: TABLE 2-5
SISBARY OF CRGANIC COMPOUNDS DETECTED IV CUT4 AMD ASSCCIATED BOREHOLES
(continued)
, THSS 156.1 v P119389 16-18 ACETONE ; 9.90e+01 | B ‘
\ It ccont.)
" |
! 16-18 METHYLENE CHLORIDE 1.80E+01
: 18-20 ACETONE ‘ 1.406+02_| B
: 18-20 | meTHvLENE cHLORIDE f 1.206401 | 8
Located southeast of 1HSS 160 and east of IHSS 161. Chemical P314289 0-2 METHYLENE CHLORIDE i 7.00E+00 8
data may represent upgradient concentrations. |
Il 2-4 | acerone i 1.406+01 | 8
~N | |
L3 2-4 | mETHYLENE CHLORIDE 3 8.00£+00 | B
e \ 1 ‘
4-6 | Acerone | 4.60e+01 | 8
I i ;
4-6 | METHYLENE CHLORIDE | 7.00e+00 | 8
|| 6-8 | aceroxe 2.00e+01 | 8
6-8 METHYLENE CHLORIDE | 6.00E+00 | 8
. ‘ ‘
8-10 ACETONE | 1.30e+02 | 8
| |
8-10 METHYLENE CHLORIDE i 1.406+01 | 8
| 10-12 ACETONE | 9.90E+01
gy | I
| 10-12 METHYLENE CHLORIDE | 7.00E+00 |
| ‘ \ *
i 1214 ACETONE ‘ 7.20E+01 |
! i : !
| 12-14 METHYLENE CHLORIDE ‘ 2.60E+04 |
| 14-16 , ACETONE | 3.50e+01 |
1 I
14-16 METHYLENE ‘CHLORIDE 2.90E+01 |
16-18 ACETONE | 4.30€+01
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EG&G ROCKY FLATS PLANT ] Manual: 21100-WP-OU14.1
"RFI/RI Work Plan Section No.: 2.0, Final
Operable Unit 14 Page: 69 of 107. -
Effective Date: g,
Organization: Remediation Program
TABLE 2-5
SUMMARY OF ORGANIC COMPOUNDS DETECTED IN OUT4A AND ASSOCIATED BOREMOLES
(continued)
GUALIFIER
IHSS 161 P314289 16-18 METHYLENE CHLORIDE 2.80E+01
(cont.)
“ 1-2 2-BUTANONE 2.00E+00 JB
Located south of IHSS 160 and southeast of IHSS 161. Chemical P416889 3-5 ACETONE 4 .00E+00 J
data represent downgradient conditions.
3-5 CARBON DISULFIDE 1.00€+01
3-5 METHYLENE CHLORIDE 1.50€+01 8
o 5-7 ACETONE 2.00E+00 J
c'\ 5-7 CARBON DISULFIDE 3.20€+01
o
5-7 METHYLENE CHLORIDE 1.50€+01 B
7-9 ACETONE 1.20€+01
7-9 CARBON DISULFIDE 3.00€+00 J
7-9 METHYLENE CHLORIDE 9.00E+00 B
9-11 ACETONE 6.00E+00 J
9-11 CARBON DISULFIDE 1.30E+01
9-11 METHYLENE CHLORIDE 8.00E+00 B
11-12 ACETONE 5.00E+00 J
11-12 CARBON DISULFIDE 5.00E+00 J
11-12 METHYLENE CHLORIDE 8.00E+00 B
13-15 ACETONE 5.00E+00 J
13-15 CARBON DISULFIDE 2.00E+00 J
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EG&G ROCKY FLATS PLANT Manual: 21100-WP-OU14.1
RFI/RI Work Plan Section No.: 2.0, Final
Operable Unit 14 Page: 70 of 107-
: Effective Date: .
Organization: Remediation Program
TABLE 2-5
SUMMARY OF ORGANIC COMPOUNDS DETECTED IN OUI4 AND ASSOCIATED BOREHOLES
(continued)

INSS 1607161 METHYLENE CHLORIDE 4 .00E+00
13-15 TOLUENE 1.00E+00 J
) H 15-17 ACETONE 4.00e400 | 4
15-17 METHYLENE CHLORIDE 4 .00E+00 J8
17-19 CARBON DISULFIDE 7.00E+00
17-19 METHYLENE CHLORIDE 1.70€+01
" 19-21 CARBON DISULFIDE 3.00€E+00 J
|| 19-21 METHYLENE CHLORIDE 1.60E401
21-23 METHYLENE CHLORIDE 1.60E+01
0-2 METHYLENE CHLORIDE 1.10E+01 B
Located east of INSS 156.1 chemical data represent downgradient P114789 0-2 TOLUENE 2.00E+00 JB
concentrations.
2-4 METRYLENE CHLORIDE 8.00E+00 B
4-6 METHYLENE CHLORIDE 1.30E+01 8
6-8 ‘METHYLENE CHLORIDE 1.20E+01 8
“ 8-10 ACETONE 1.20E+01
II 8-10 METHYLENE CHLORIDE 1.00E+01 -]
“ 12-14 METHYLENE CHLORIDE 1.20E+01 B
14-16 METHYLENE CHLORIDE 1.00E+01 8
16-18 METHYLENE CHLORIDE 1.30E+01 8
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EG&G ROCKY FLATS PLANT Manual: 21100-WP-0U14.1
RFI/RI Work Plan Section No.: 2.0, Final
Operable Unit 14 Page: 71 of 167 .

Effective Date: ’

Organization: Remediation Program

TABLE 2-5
SUMMARY OF ORGANIC COMPOUMDS DETECTED IN OUY4 AND ASSOCIATED BOREWOLES
(continued)

IHSS 156.1 METHYLENE CHLORIDE 9.00E+00
(cont.)
20-22 METHYLENE CHLORIDE 9.00E+00 B
22-24 ACETONE 8.00E+00 JB
22-24 METHYLENE CHLORIDE 9.00E+00 [
27-28 METHYLENE CHLORIDE 1.00E+01 B
30-31 METHYLENE CHLORIDE 1.00E+01 B
';’ 0-2 ACETONE 2.20E+01 8
= Located in IHSS 160. Chemicsl data represent IHSS P411689 2-4 METHYLENE CHLORIDE 5.00E+00 ]
concentrations.
|| 4-6 CARBON DISULFIDE 1.90E+04%

4-6 METHYLENE CHLORIDE 1.60E+04 B

0-2 METHYLENE CHLORIDE 5.00E+00 B

Located in IHSS 161 within 1HSS boundaries. Chemical data P412189 3-5 METHYLENE CHLORIDE 5.00E+00 J8

represent IHSS concentrations.

6-8 METHYLENE CHLORIDE 8.00E+00

14-16 METHYLENE CHLORIDE 6.00E+00

18-20 METHYLENE CHLORIDE 8.00E+00

22-24 METHYLENE CHLORIDE 6.00E+00

26-28 TETRACHLOROETHENE 7.00E+00

ii
II

J II 10-12 METHYLENE CHLORIDE 7.00E+00
li
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EG&G ROCKY FLATS PLANT Manual: 21100-WP-0OU14.1
RFI/RI Work Plan Section No.: . 2.0, Final
Operable Unit 14 Page: 72 of 167 -

Effective Date: .

Organization: Remediation Program

TABLE 2-5
SUMMARY OF ORGANIC COMPOLMDS DETECTED IN OUY4 AND ASSOCIATED BOREHOLES
(continued)

QUALIFIER
INSS 161 P412189 | 28-29 METHYLENE CHLORIDE 6.00E+00
(cont.)
0-2 ACETONE 6.006+00 | 48
0-2 METHYLENE CHLORIDE 4 .00E+00 JB
2-4 ACETONE - 2.80e+01 | 8
2-4 METHYLENE CHLORIDE 5.00E+00 | 48
4-6 ACETONE | 2.206+01 | 8
4-6 METHYLENE CHLORIDE 3.006+00 | J8
i 6-8 ACETONE 3.606+01 | 8
6-8 METHYLENE CNLORIDE 5.006+00 | J8
8-10 ACETONE 2.10e+01 | 8
8-10 METHYLENE CHLORIDE 4.00e+00 | 48
10-12 ACETONE 2.206+01 | B
10-12 METHYLENE CHLORIDE 4.006+00 | uB
12-14 ACETONE 2.506+04 | 8
12-14 METHYLENE CHLORIDE 6.00E+03 | 8
14-16 ACETONE 1.80e+01 | 8
14-16 METHYLENE CHLORIDE 8.006+00 | B
I} 16-18 ACETONE 2.70e+01 | B
16-18 METHYLENE CHLORIDE 5.006+00 | B
H 18-20 ACETONE 2.00e+01 | 8
l_[ 18-20 METHYLENE CHLORIDE 7.00e+00 | B

(P:\OU4\DATA\DETECTS\VOA2-5.TBL\1(/16/92).72
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- | ) ': , :s' o ‘1‘-;3‘. Figure 2-10
C T et THSS 131

i 7 %e%.e < 7 Unit Name: Radioactive Site - 700 Area, Site #1 0
' . Lo View looking south at the north side of building 776, Door 17. \N

Beo



Figure 2-11

THSS 156.1

Unit Name: Building 334 Parking Lot

View looking east with Building 334 at the right side of the photo.




Figure 2-12

IHSS 156.1

Unit Name: Building 334 Parking Lot

View looking west from the east side of Building 371 parking lot.




®  Figure 2-15
THSS 160
Unit Name: Radioactive Site - Building 444 Parking Lot o
View looking southeast from the northwest corner of the parking lot.
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Figure 2-16
IHSS 161
Unit Name: Storage Site West of Building 664
% View is to the south. The area of concern is between the building and the truck.




Figure 2-18a
IHSS 162
Unit Name: Radioactive Site - 700 Area Site #2

2




Figure 2-18b

IHSS 162

Unit Name: Radioactive Site - 700 Area Site #2

View looking south along Eighth Avenue in proximity to Building 707.
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Figure 2-18c
IHSS 162
Unit Name: Radioactive Site - 700 Area Site #2
View looking south toward Building 711




Figure 2-18d

IHSS 162

Unit Name: Radioactive Site - 700 Area Site #2

View looking south along Eighth Avenue with Central Avenue toward the Protected Area.
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Figure 2-18e

IHSS 162

Unit Name: Radioactive Site - 700 Area Site #2

View looking south along Eighth Avenue - End of THSS.
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Figure 2-20

THSS 164.1

Slab from building 776

IHSS is parking area to the left
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Figure 2-22a

[HSS 164.2

Unit Name: Radioactive Site - 800 Area, Site #2, Buildiong 886 Spills
View looking northwest from the southeast corner of the buildine area
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Figure 2-22b
THSS 164.2
Unit Name: Radioactive Site - 800 Area, Site #2, Building 886 Spills
View looking east at the southern half of building 886.
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Figure 2-23

IHSS 164.3

Unit Name: Radioactive Site - 800 Area, Site #2, 889 Storage Pad
View looking northwest from the southeast corner of the building area.
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3.0 POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS

Preliminary identification of potential ARARs in the initial phase of the RFI/RI can

assist in the following:

. Identifying remedial action goals

. . Identifying potential remedial action responses
o Refining ARARs identification by communicating with involved agencies
o Planning field sampling activities

. Screening contaminants in the effort to determine what is a "level of concern”

Developing and refining a list of potential ARARs is an ongoing process throughout
all phased programs conducted pursuant to the IAG. A preliminary list of ARARs for OU14
has been developed based on known site contaminants; as investigations reveal the nature and
extent of these contaminants, a list of specific requirements will be developed.

A list of potential ARARs can be used to develop and screen for potential remedial

alternatives. Identification of potential ARARs for the candidate remedial action responses is
determined in part by the COCs, site-specific circumstances, and media of concern.

P:\OU14\WORKPLN\SECTION.3\06/09/92
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Section 121(d)(2) of CERCLA provides a statutory basis for determining ARARs ina
remedial context. With respect to any hazardous substance, pollutant, or contaminant that
will remain on site, Section 121(d)(2) states

If any standard, requirement, criteria or limitation under any federal
environmental law . . . or any [stringent] promulgated standard, requirement,
criteria or limitation under a state environmental or facility siting law . . . is
legally applicable to the hazardous substance concerned or is relevant and
appropriate under the circumstances of the release or threatened release of
such hazardous substance, pollutant or contaminant, the remedial action shall
require, at the completion of the remedial action, a leirel or standard of control
for such hazardous substance, pollutant or contaminant which at least attains
such legally applicable or relevant and appropriate standard, requirement,
criteria or limitation. 42 USC § 9621(d)(2).

" Applicable Requirements” are those

. . . Cleanup standards, standards of control, or other substantive
environmental protection requirements, criteria or limitations promulgated
under federal environmental or state environmental or facility siting laws that
specifically address a hazardous substance, pollutant or contaminant 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. '

. P:\OUI4\WORKPLN\SECTION.3\06/09/92 3-2
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According to the final National Contingency Plan (NCP), 40 CFR§ 300.5 and the
Compliance with Other Laws Manual

"Relevant and appropriate requirements” 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, 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 so 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.

3.1 Development of Potential ARARSs

Table 3-1 includes potential chemical-specific, location-specific, and possible action-
specific requirements identified thus far for further evaluation in the OU14 RI/RFI process.
EG&G has developed a list of potential chemical-specific benchmarks on a sitewide basis.

"Benchmark"

is defined by EG&G as a site-specific standard that may not be generally

applicable to all OUs. These benchmarks include the following: -

Safe Drinking Water Act (SDWA) Maximum Contaminant Levels (MCLs)
applicable to both surface water and groundwater

Clean Water Act (CWA) Ambient Water Quality Criteria (AWQC) potentxally
applicable to surface water and alluvial groundwater

P:\OU14\WORKPLN\SECTION.3\06/09/92 3 _3
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. RCRA, Part 264, Subpart F, Groundwater Concentration Limits (40 CFR
264.94) applicable to groundwater

° WQCC Surface Water Standards for Woman Creek and Walnut Creek (5§ CCR
1002-8, Section 3.8.29, effective March 30, 1990) applicable to surface water

° WQCC Basic Standards for Groundwater (5 CCR 1002-8, Section 3.11.0,
amended October 1991), potentially applicable to groundwater

® WQCC Classifications and Water Quality Standards for Groundwater (5 CCR
1002-8, Section 3.12.0, amended September 1991) potentially applicable to
groundwater.

A summary of chemical-specific standards (i.e., potential benchmarks) relating to
groundwater is presented in Table 3-2. Table 3-3 summarizes federal chemical-specific
standards for surface water. Table 3-4 summarizes state chemical-specific standards for
surface water, and Table 3-5 summarizes state chemical-specific standards for stream
segments. These benchmarks have been utilized on other OUs, and have been accepted by
EPA as potential ARARSs.

3.2 To Be Considered Criteria, Advisories, or Guidance
A To Be Considered (TBC) list identifies criteria, advisories, guidance, or policies
that do not meet the definition of ARARs but may assist in determining what actions may be

protective of the environment and human health when there is no ARAR for a specific
substance or activity. TBCs identified for OU14 include the following:

P:\OU14\WORKPLN\SECTION.3\06/09/92 3 -4
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° . DOE Orders

° EPA Guidance Documents

® Executive Orders

° New Clean Air Amendments

° New Federal Pollution Minimization Laws for Contaminated Groundwater at
Superfund Sites (October 1986)

° Proposed standards under the SDWA
° Federal/state rules pertaining to relevant subjects that are not promulgated

(i.e., criteria, limits, or standards)[by definition of Section 121(d)(2) of
CERCLA, as amended]

. P:\OU14\WORKPLN\SECTION.3\06/09/92 3- 5
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TABLE 3-1.
POTENTIAL FEDERAL AND STATE ARARS FOR 0OU14

Statute

Regulation

Federal chemical-specific ARARs for OU14

Safe Drinking Water Act

Clean Water Act

Atomic Energy Act and Energy
Reorganization Act

Resource Conservation and Recovery Act

Emergency Planning and Community
Right-to-Know Act of 1986

40 CFR 141, "National Primary Drinking

Water Standards”

40 CFR 141, "Maximum Contaminant Level
Goals"

40 CFR 143, "National Secondary Drinking
Water Standards”

40 CFR 131, "Water Quality Criteria”

10 CFR 20, "U. S. Nuclear Regulatory
Commission (NRC) Standards for Protection
Against Radiation"

10 CFR 61, "Licensing Requirements for Land
Disposal of Radioactive Waste”

40 CFR 264, "Maximum Concentration
Limits" .

40 CFR 268, "Land Disposal Restrictions"

40 CFR 355, "Emergency Planning and
Notification under CERCLA"

Federal action-specific ARARs for OU14

Resource Conservation and Recovery Act

P:\OU14\WORKPLN\SECTION.3\06/09/92

40 CFR 257, "Criteria for Classification of
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Table 3-1. continued
Statute Regulation

Standards for Remedial Actions at
Uranium Processing Sites

Toxic Substances Control

PCB Requirements

Radiation Control Act

National Environmental Policy Act

Hazardous Material Transportation Act

Clean Air Act

P:\OU14\WORKPLN\SECTION.3\06/05/92

40 CFR 260, "Hazardous Waste Management
Systems"

40 CFR 262, "Standards Applicable to
Generators of Hazardous Waste"

40 CFR 264, "Standards for Owners and
Operators of Hazardous Waste Treatment,
Storage, and Disposal Facilities”

40 CFR 267, "Interim Standards for Owners
and Operators of New Hazardous Waste Land
Disposal Facilities"

40 CFR 268, "Land Disposal Restrictions”
40 CFR Part 192

15 USC §§ 2601-2629
40 CFR Part 761
42 USC § 2022

40 CFR 1500 - 1508, "Council on
Environmental Quality Regulations for

" Implementing National Environmental Policy

Act Procedures”

49 CFRs 171 - 179, "Standards for
Transporters of Hazardous Waste"

40 CFR 50, "National Primary and Secondary
Ambient Air Quality Standards"”

40 CFR 61.90, "National Emission Standards
for Radionuclide Emission from DOE
Facilities"

- 3-7
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Table 3-1. continued

Statute

Regulation

Atomic Energy Act and Energy
Reorganization Act

Migratory Bird Treaty Act
Bald and Golden Eagle Protection Act

Endangered Species Act

Fish and Wildlife Coordination Act

40 CFR 200, "Standards of Performance for
New Stationary Sources”

10 CFR 61, Subpart D, "Technical
Requirements for Land Disposal Facilities"
50 CFR 20, "Migratory Bird Protection"”

50 CFR 22, "Bald and Golden Eagle
Protection Act"

50 CFR 17, "Endangered and Threatened
Wildlife and Plants"

50 CFR 225, "Federal/State Cooperation in the
Conservation of Endangered and Threatened
Species”

50 CFR 226, "Designated Critical Habitat"

50 CFR 402, "Interagency Cooperation”

16 USC §§ 661-666
40 CFR § 6.301 (g)

Federal location-specific ARARs for OU14

National Historic Preservation Act
Archeological Resources Protection Act

Archeological and Historic Preservation

Preservation of American Antiquities Act

P:\OU14\WORKPLN\SECTION.3106/09/92

36 CFR 800

36 CFR 7, "Protection of Archeological
Resources”

36 CFR 296, "Protection of Archeological
Resources; Uniform Regulations”

43 CFR 3
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Table 3-1. continued

Statute Regulation

State ARARS

Colorado Air Pollution Control 5 CCR 1001-5, No. 3 et seq.
Regulations

Colorado Radiation Control Regulations 6 CCR 1007-1 et seq.
C.R.S. 1973, 25-1-107 (1) (s), (¥)
25-1-108 and 25-11-104

Colorado Hazardous Materials and Waste 6 CCR 1007-3, 264, 266, 100. and 1007-2

Regulations et seq.

. Colorado Water Quality Control 5 CCR 1003-2, 1003-1, 1002-2, et al., 1002-8
Regulations
Colorado Division of Wildlife CRS 1973, 33-4-102
Regulations
Colorado Soil Conservation Board CRS 35-72-101 et seq.
Regulations ‘
Colorado Water Well and Pump CRS 402-2, 37-91-101-112
Installation Regulations
Colorado Public Utility Commission CRS 40-2.1-103
Regulations

P:\OU14\WORKPLN\SECTION.3\06/09/92 3_9
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TABLE 3—2. POTENTIAL CHEMICAL—SPECIFIC "BENCHMARKS"* (February 1, 1992)
FEDERAL SURFACE WATER QUALITY STANDARDS (ug/l)

J_'!"- vy

[ Bicarbonate K A

Carbonate 10,000 B310.1

Chloride 3,000 B3NS 250,000° 060,000(33 130,000(e{

Chlorine 1,000 EAS00 1 1

Flouride 5,000 4,000; 2,000° 4,000 4,000
N as Nitrate §.000 E353.1 10,000 10,000 10,000

N as Nitrate +Nitrite 5,000 B3S31 10,000 10,000

N as Nitrie $,000 E354.1 1,000 1,000

Sulfake $,000 E3754 250,000°

Sulfide

Coliform (Fecal) 1 SM9221C 1/100 m!

Ammonis ss N 5,000 B3SO Criteria are pHand umﬁnl ure dependent] - sec criteria dgcument
Dioxin d 0.01 0. 1| 0.000000013 0.000000014
Sulluwr 100,000 E600

Dissolved Oxypen 500 SM4500 5,000

gH 0.1 B150.1 65~-85° 65-9

Tpeeme Conductance 1 B120.1

empersture S8 sS

Boron §,000 E6010

Total Dissolved Solids 10,000 B160.1 $00,000° SS sS 250,000

Aluminum 200 CT 50 to 200° 150 87

Antimony 60 CcT 9,000 1,600 146 45,000
Arsenic 10 CT 50 0.0022 0.0175
Arsenic 111 360 190

Ansenic V . 850 44

Barium 200 CT 1,000 2,000 (1) 2,000 (f) 1,000

Beryllium s CcT 130 33 0068°° A17°
Cadmium 5 CcT 10 s s 19(3) 11(3) 10

Calkclum 5,000 CT

Cesium 1,000 NC

Chromijum 10 CT 50 100 100

Chromium Il ] SW3467196 1,700 210 170,000 3,433,000
Chromium VI 10 B218.5 16 1 50

o ‘;.g g 1,000° 300 (p) 18(3) 2

Copper X 1 12(3)

Cygll:iedz 10 cT s Sl 5(.2 200

Iron 100 CT 300°¢ 1,000 300

Lead 3 cT 50 0(s) 2(3) 32(3) 50

Lithium 100 NC

Magnesium 5000 CcT

Manganese 15 CT 50¢ 50 100
Mercury 0.2 CT 2 2 2 24 0.012 0.144 0.146
Molybdenum 200 NC

Nickel 40 CT 1,400 (3) 160 (3) 13.4 100
Potassium o 5000 CT

Selenium 3 CcT 10 30 30 20(d) 3(d) 10

40105~ ZNTABLBS -2 .
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TABLE 3—-2. POTENTIAL CHEMICAL—SPECIFIC "BENCHMARKS" (February 1, 1992)
FEDERAL SURFACE WATER QUALITY STANDARDS (ug/l)

Tungsten ) E6010
Vanadium A CcT
Zine cr 5,000 * 120,(3) 110(3)
2,4,5-TP Silvex P 0s d 10 50 50
2.4-Dichlorophenoxyacetic Acid (2.4-D) P 1 d 100 ¥ T
Acrolein P 10 68(1) 21(1) 320 780
Aldicarb F 10 3 1D
Aldrin 3 01 [ 4 30 0.000074 0.000079
Bromacil P
Carbofuran 4 49 40
Chiordane (Alpha) 3 1 cp 2 ° 24 0.0043 0.00046 0.00048
Chilordsne (Gamma) P 1 CcP 2 0 24 0.0043 0.00046 0.00048
P 0.1 E619 0.063 0.041
DDT P 0.1 cP 11 0.0011 0.000024 0.000024
DDT metabolite (DDD) P 0. 0.1 CH 0.06
DDT metabolite (DDE) ; . 01 cr 1,050
Demeton P 1 0.1
Diazinon P
Dieldrin [ 3] cP 23 0.0019 0.00007 0.000076
Endosulfan | o1 CcP 0.22 0.056 74 159
Endosulfan Il [o
Endosulfan Sulfate 0.1 cP
o1 cp 0.2 0.18 0.0023 1

Endrin Aldehyde 0.1

Ketone o 4
qulhlon O‘é cp 0.4 [ ] 0.52 (::g: 00028 0.00029

X X 0. 0. X

Heptachior Epoxide 0.05 [+ 4 02 0
Hexachlorocyclohexane, Alpha 0.05 cp 0.0092 0.031
Hexachlorocyclohexane, 0.05 [o 4 0.0163 0.0547
Hexachlorocyclohexane, BHC 0.05
Hexachlorocyclohexane, ce
Hexschlorocyclchexane, Technical 0.2 { 0.0123 0.0414
Hezachlorocyclohexane, (Lindanc) Gama 0.05 [+ 4 4 02 02 20 0.08
Malathion 02 0.01
Methoxychlor [ 1] [o 4 100 40 40 0.03 100
Mirex 01 0.001
Parathion 0.065 0.013
PCBs 1 CP 05 0 2.0 0.014 | 0.000079°* 0.000079°*
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TABLE 3-2. POTENTIAL CHEMICAL—SPECIFIC "BENCHMARKS" (February 1, 1992)
FEDERAL SURFACE WATER QUALITY STANDARDS (ug/l)

3 [} 0.7 0.0002| 0.00071°°

2
,099989% 9

Gross Alpha (pCil1) : 2 15 (10)
Oross Beta (pCif) R ‘ 50 (4 mremiyr)

Radium 2264228 (pCi) ] 05004 ® s

Strontium 89 +90 (| R
Strontium z;: +( A ) x 8(6)
Thotium (pCit '
Tritium ( R 20,000 (6)

B
]
8
[~
r-
8

270 (1)
78 7
2,800
l.z e
3,09

w
o~
e
-t

2,020 (1) 365 (1
2,120Q1)

- -

0.11°*
330(Q1) 230 (1) n

4360 (1) 2,000 (1)
P Mothradd
- n

troaniline

2=

0.00073°°

15

36°°

9.1°°
14,300

40185~ NTABLES-2
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TABLE 3—2. POTENTIAL CHEMICAL—SPECIFIC "BENCHMARKS?" (February 1, 1992)
FEDERAL SURFACE WATER QUALITY STANDARDS (ug/)

3~ Nitroaniline
4,6 - Dinitro—2 - methylphenol
4- Bmmnphenyl Phenylkether

4~ Chhmphcuyl Phcny| Ether
o
4~ Nitroaniline

m hthalae

uf

ChlocinlJ Ethers
Chlorinated Napthaknes

Chloroalkylethe
Chlwaplg:ol "
Chrysene

Dibenzofuran
Dibenz(a,h)anthracene
Dichlorobenzenes
Dichlorobenzidine

Diethylphthalate

Di phthalate
Di-a~ phthalate
Biinc Ol
Fluoranthene
Fluorene
Formaldehyde
Halocthers

Hexachlorobenzene

50

10

30(1)

230(1
1,700 (1

224000 1)

1,120 (1)

3,980 (1)

380 (1)

150 (1)
520 (1)

763 (1)

122 (1)

0.00012

0.03°°
34.7
15,000

400
0.01
350,000
313,000

42

0.00072°°

0.00053

l_“ .
4360
50,000

2,600

uooooo
2,900,000

54

0.00074°°

0100~ NTABLES -2
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TABLE 3-2. POTENTIAL CHEMICAL-SPECIFIC "BENCHMARKS" (February 1, 1992)
FEDERAL SURFACE WATER QUALITY STANDARDS (ug/l)

- Parame!

cxa . 10))] L X140 X b
Hexachlorocyclopentadiene 10 10 CS 701 52 l; 206 |
Hexachlorocthance 14 14 CY 980 (1 540 (1 19 8.74
Indeno(1,2.3-cd)pyrene 14 14 CS
Isophorone 1¢ 14 CS 117,000 ?; 5,200 520,000
Naphthalene 1( 14 CS 2,300(1 620(1)
Nitrobenzene 14 14 CS 27,000 (1 19,800
Nitrophenols 230 (1 150 (1)
Nitrosamines 5,850 (1
Nitrosodibutylamine 14 . 0.0064 0587
Nitrosodiethylamine 14 : 0.0008 124
Nitrosodime 14 . 0.0014 16
Nil 3 14 . 0.016 9,19
N~ Nitrosodiphenylamine 5 14 10 : 49°° 16.1°°
N-Nitroso-di- n~dipropylamine 14 14 b
Pentachlorinated Ethanes S b 7240 (1) 1,100 (1)
Pentachlorobenzene 10 b 7 83
Pentachlorophenol 50 5q CS 10)) o] 20(8) 13 (4) 1,010
Phenanthrene 5 14 1 CY
Phenol 14 | CS 10,200 (l; 2,560 }l; 3,500
Phthalate Esters . 940(1 i
Polynuciear Aromatic Hydrocarbons 14 b 0.0028°° 0.0311°°
Vinyl Chioride § 14 ) 2 1] 2°° 525 **
1,1,1-Trichloroethane . 2 200 i 18,400 1,030,000
1,1,2.2- Tetrachloroethane ¥ 2,400 0.17°* 10.7 **
1,1,2—Trichloroethane 9,400 0.6°° 418 *°

40108~ INTABLRS -2
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TABLE 3-2. POTENTIAL CHEMICAL—SPECIFIC "BENCHMARKS" (February 1, 1992)
FEDERAL SURFACE WATER QUALITY STANDARDS (ug/l)

Tot THM <100

10¢

2)

104

10q

o

S50

104

28,900 (1 1240 (1

11,600 (1
32,000 51

11,000 (1

0.19 81 15.7*9

0.033°1 1859

l.‘ﬂ 3,280

0.19°1 15.7°9

40105 - NTABLES -2
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TABLE 3--2. POTENTIAL CHEMICAL-SPECIFIC "BENCHMARKS?" (February 1, 1992)
FEDERAL SURFACE WATER QUALITY STANDARDS (ug/l)

5280 (1
17,500 (1

Trichlorocthanes 18,000 (1
Trichloroethene 45,000 (1
Vinyl Acetate

* = secondary maximum contaminant level
*¢ w Human bealth criteria for carcinogens reported for three risk levels. Value presented is the 10-5 risk level.

AWQC

1) eriteris not developed; value presented is lowest observed effects level (LOEL)
{2 total tnhalonellunu: bromoform, bromodichloromethane, dibromochloromethane

lmduu dependent criteria

pH dependeut criteria (7.8 pH used)

ulndnd is not adequately protective when chloride is associated with jum, calcium, or magnesium, rather than sodium.
(6 if both strontium - 90 and tritium are present, the sum of their annual qdnknhbbmmchﬂmtmed4mw‘r

type abbrevistions are: A=anion; B= bacteria; C=cation; D=dioxin; Emelement; I ~indicator; FP= field nctcr M-nehl. ticide; PP = pesticide/PCB; R=radionuclide; SV =semi-volatile; V= volatile
(0) method abbreviations are: CT=CLP-TAL; NC=pon~CQLP; CV=O.P-VOA; CS=(LP ~-SEMI; EPe » E=EPA; a = detecled as total in CV; b » detected a3 TIC in CS;

¢ = detected as TIC in CV: 4 = not routinely monitored; ¢ = monitored in discharge ponds; { = nimm-lndiv&lulbomdemd
9) MDL for radinm 226 i 0.5; MI!. torndinnm 510
10) v.h:ht:mﬂd‘zhr;e Waqbdaﬁuw Regulstions, 40 CFR 141 and 40 CFR 143 olM 1990

'ater 143 (a2

b EPA National Prlnary and Seecaduyl)duiin; Wner Ilegnlnﬂom. 40 CFR Parts 141, 142 and 14 5 e&eeﬁw July 30, 1992 (56 Federal Register 3526; 1/30/1991).

¢) EPA, Criteria for Protection dmﬂ
d) EPA, Nationsl Ambient Water Quality for Selcnlum 1987
e) EPA, National Ambient Water Quality Criteria for Chioride
l) EPA National Primary and w.znb ing Water Regullﬁonl 40 CFR Parts 141, 142, and 143, Fimal Ruk (56 FR 30266; 7/1/1991) effective 1/1/1993.
() EPA Maximum Contaminant Level snd National Primary Drinking Water anlaﬁom for Lead and Copper, 40 CFR 141 and 142 (56 FR 26460; 6/7:1991) effective 12/7/91.
(b) NRC Eifivent Water Coscentrations — IOCFR 20 AppendizA, Tadie 2,Column 2 “Effinent Cosorntrations for Watar® (36 FR 23412 - 25864, May 21, 1991) effoaive 42091

40100 - KTABLEY-2
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TABLE 3—-3. POTENTIAL CHEMICAL-SPECIFIC "BENCHMARKS" (February 1, 1992)
STATEWIDE AND BASINWIDE (CDH/CWQCC) SURFACE WATER QUALITY STANDARDS (ug/l)

ta
REPTCDHE L 0) 5
Bmm Q
Carbonate Al 10,000 E310.1
Chloride A 5,000 250,000
Chiorine A 1,000 EA4500 19 11
Fluoride A 5,000 2,000
N as Nitrate A 5,000 E353.1 100,000 10,000
N as Nitrate +Nitrite A 5,000 E353.1 100,000 10,000
N as Nitrite A 5,000 E354.1 SS SS 10,000 1,000
Sulfate A 5,000 B3754 250,000
Sulfide A 2 50
Coliform (Fecal) B 1 SM9221C 20007100 m!
Ammonia as N C 5,000 E350 620 60 500
Dioxin D d| 0.00000022 | 0.000000013 0.01{ 0.00001
Sulfur E| 100,000
Dissoived Oxygen FP 500 SM4500 5,000 5,000 3,000 3,000
gH FP 0.1 E150.1 6.5-90 6.5-9.0 5.0-90
1ped&: Conductance g 1 E120.1 . 2
emperature grees degrees

Boron I 5,000 E6010 750
Total Dissolved Solids 1| 10,000 E160.1
Aluminum M 200 CcT 750 87
Antimony M 60 Ccr 14
Arsenic M 10 Ccr 360 150 100 50
Arsenic 111 M
ArsenicV M
Barium M 200 CT 1,000

um M 5 CT 100 0.0076

um M 5 CT TVS TVS - 10 10
Calcium M 5,000 CT
Cesium M 1,000 NC
Chromium M 10 (o4
Chromium III M s 8467196 TVS TVS 100 50
Chromium VI M 10 B218.5 16 11 100 50
Cobalt M 50 CT J
Copper M 25 CT TVS TVS 200 1,000

4010~ RTABLE3-3
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TABLE 3—3. POTENTIAL CHEMICAL -SPECIFIC "BENCHMARKS" (February 1, 1992)

5)

M 10

M 100 CT 1,000 300(di33

M 5 CT TVS TVS 100 b

M 100 NC

M 5000 CT.
Manganese M 15 cr 1,000 200 50 (disg
Mercury M 02 CT 24 0.1 2.
Molybdenum M 200 NC
Nickel M 40 CcT TVS TVS 200
Potassium M 5000 CT
Selenium M 5 CcT 135 17 20 10
Silver M 10 CT TVS TVS 50
Sodium M 5000 CT
Strontium M 200 NC
Thallium M 10 CT 15 0.012
Tin M 200 NC
Titanium M 10 E6010
Tungsten M 10 E6010
Vanadium M 50 CcT
Zinc M 20 CcT TVS TVS 2,000 5,000
2,4,5—TP Silvex P 05 d 50
24-D P 1 d 70 100
Acrolein 10 320 68 21
Aldicarb P 10 10
Aldrin P 0.05 0.1 crP 0.002 (8) 0.00013 1.5 0.003
Bromacil P
Carbofuran P d 36
Chloranil P E619
Chlordane (Alpha) P 05 1 (o4 0.03(8 12] 0.0043
Chilordane (Gamma) P 0s 1 cr 0.03(8 0.00058 12| 0.0043
Chilorpyrifos P 0.1 0.083 0.041
DDT P 0.1 01 (0 4 01 0.00059 055 0.001 0.001
DDT Metabolite (DDD P 0.1 01 (o 4 0.0008 06 0.001
DDT Metabolite (DDE; P 01 0.1 (e 4 01 0.00059 1,050 0.00]
Demeton P 1 01 0.1
Diazinon P
Dieldrin P 0.1 0.1 P 0.002 0.00014 13| 0.0019 0.003

40303 I\TABLE3-3
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TABLE 3-3. POTENTIAL CHEMICAL—-SPECIFIC "BENCHMARKS" (February 1, 1992)

STATEWIDE AND BASINWIDE (CDH/CWQCC) SURFACE WATER QUALITY STANDARDS (ug/l)

P . A & 4
Endosulfan Sulfate L3 0.] 0.} (& 0.93

P 0.1 0.1 (& 4 02 009 0.0023 0.004

P 0.1 02 02

P 0.1 cr

. 15 0.01 0.0t

Heptachlor Epoxid bl 0% 008 a 50| ‘oooot| 032s| o003 0.001 02
H , Alpha P 005| 0.05 (o 4 0.006 0.0039
Hexachl Beta P 0.05] 0.05 c 0.014
H e, BHC P 605| 0.05 100
Hexachlorocyclohexane, Delta P 0.05 c
Hexachlorocyclohexane, Tec P 02 f 0.012
Hexachlorocyclohexane, Lindane P 0.05{ 0.05 (o4 02 0.019 10 0.08 0.01 4.0
Malathion p 02 0.1 0.1
Methoxychlor P 0S5 0s a 40 0.03 0.03 100
Mirex P 0.1 0.001 0.001
Parathion P 0.04
PCBs P 0.5 1 (o 4 0.005 0.000044 20 0.014 0.001
Simazine P e
Toxaphene P 1 5 cr 0.03 0.00073 0.73 | 0.0002 0.005 5.0
Vaponite 2 P
Aroclor 1016 PP 05 a
Aroclor 1221 PP 0.5 c
Aroclor 1232 PP 05 (o 4
Aroclor 1242 PP 0.5 (o 4
Aroclor 1248 PP 0s (o4
Aroclor 1254 PP 1 c
Aroclor 1260 PP 1 cP
Americiom pon P!{ ©
Americium ) 1 ) ) R 001
Cesium 134 (pCWV) R 1 80(10)
Cesium 137 (pCil) R 1
Gross Alpha (pCil) R 2
Gross Beta RN 4
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TABLE 3-3. POTENTIAL CHEMICAL—-SPECIFIC "BENCHMARKS" (February 1, 1992)
STATEWIDE AND BASINWIDE (CDH/CWQCC) SURFACE WATER QUALITY STANDARDS (ug/l)

Standards (a)

S

¥y ue943322233999e2339nrrn xRN A

' Parameter

Plutonium 238+239+240 (pCil)

001 B | 15 io
051(9) s&no

8(10
60{10

A4

20,000(10

A —

Uranjum 238

Uraniu

lz.mrﬁftamhmnhnbe(ﬂ:)me 2(8)
620 620
0.05 0.04 270

lu‘ - 75 75
e

2.4'-m henol
24— phenol
2,4-Din

2:4—Dinitrotolnene
2,6—Dinitrotoluene
%-—Chloronaphlhalene
2—Methyinaphthalene
2—Methyiphenol
2—Nitmalslli.ne
2—Nitrophenol
3,3—Dichlorobenzidine
3—Nitroaniline
4,65‘Dlniuo-2-|;:clhylph‘::rol
4—Bromopheny!
:-glorop:ml:‘ﬁe Phe:zlleElher
- e
4-Chloro—3—methylphenol

21 21 2,020
2,120
14 14

011

438 2,000

0.039
13

0000000200008208080000-28

b bk b sk U LY N b LA Db Db b
-

S04 - WEARI R =3
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TABLE 3-3. POTENTIAL CHEMICAL~SPECIFIC "BENCHMARKS" (February 1, 1992)
STATEWIDE AND BASINWIDE (CDH/CWQCC) SURFACE WATER QUALITY STANDARDS (ug/l)

4—Methylphenol
4—Nitroaniline

Bu Be thalate
Ch‘lzn-na?ezzl
Chlorinated Napthalem
Chloroalkyiethers
Chlorophenol

Dibenzofunn
Dibenz(a,h)anthracene
Dichlorobenzenes
Dichlorobenzidine
Diethylphthalate
placimas,
-n- alate
Di~n~oc! thalate
Ethylene Glycol
Fluoranthene
Fluorene
Formalde|
Haloethers

289923332833399222222222222292249229% E

0.03(8)

0. 03408

18(8)
3,000

1.0

0.01

1.0

4010~ XTABLEI-3
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TABLE 3-3. POTENTIAL CHEMICAL-SPECIFIC "BENCHMARKS"® (February 1, 1992)
STATEWIDE AND BASINWIDE (CDH/CWQCC) SURFACE WATER QUALITY STANDARDS (ug/l)

L L R T Ty
et pd ik pt  Saud kb P

Nilroaodielhyhmnc
:i!rosodlmctlgilaminc
itrosopyrrolidine
N-—Nitrosodiphenylamine
N~ Nitroso—di—n-dipropylamine
genlachlorinaled Ethanes
en

a0

=t b LA

(J 5.7
10,2 2,56(1 500 1.0

b
' WA A b ek ek gk ol
[ )
-
-C)

1,1, !-Trldllu'oelhane

1 1.2.2—Tctrachlotoelhane

I.l.z-'rmhlomethnne

1,1-Dichloroethane

1,1-Dichloroethene

1.2-Dichloroethane
1,2-Dichlorocthene gds)

2,404

jrgey

9,400
118,004 m.oo(w

5

5

L

5

5 1 0.057
L 1 0 0.4

3

5

5

S

b

3

1,2-Dichloroethene (total)

1
0.56(8 0.56
10

<o eeddPP92923392992322222292 B

___H
[ ]
o
ool

1.3 Dichloropropene Sds)
1,3—-Dichloropropene (trans)

4010~ \TABLE3~3
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TABLE 3-3. POTENTIAL CHEMICAL-SPECIFIC "BENCHMARKS" (February 1, 1992)

STATEWIDE AND BASINWIDE (CDH/CWQCC) SURFACE WATER QUALITY STANDARDS (ug/)

2-Hexanone
4—Methyl—-2—pentanone

LLLLQCLLLLLLLLLLLLLLLL L L LSS L

14
14
14

14

CV/CY
CV/CVS 1

-t

08
1,000

27

5
45, 21,

4010~ NTABLE3-3
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TABLE 3-3. POTENTIAL CHEMICAL-SPECIFIC "BENCHMARKS"® (February 1, 1992)
STATEWIDE AND BASINWIDE (CDH/CWQCC) SURFACE WATER QUALITY STANDARDS (ug/l)

ble Il = in
Table Il = paruneten
V!alueo In'l‘able‘ II, and lll l’orrecreltlonal cold water biota and domesticwa::‘empplyu:recn hcz!isim g .
n the organics, the narrative standar: ctedas zero enforcement based on
) ectcal oy 22 detineg cnwwolc':”ca Epas 8 i "

3Fal ove 30, ltandatds i@ f nitnte+ni
x’é -‘-’-ﬁde. uﬁﬂ'ﬂﬁ manganese, and zinc are 30—day sta all others are 1—day sta

(l)l_Table | physical and biological parameters

type abbreviations are: A-lnkuh! R l-indiuur FP-ﬁeld metal; P ticide; Pl’- dPC%
method abbtcvlat!mu are: CT —TAL, s CV= &n GJ'—SEM!,EP-EP BSI" CP=CLP- =EPA; a = detected as total in CV
¢ = detected as TlClnCV d-notmutlnclymonuled.e-monimadln ponds,(-mlnm-hldhnduallsommde tected.
See Seclions.&s (2)(a)ln( L(CDH).PQL is
standard.
hﬂ(.i MDL foc Radi % (l .
)SeelectionB.l 11 (D(Z)ln(a)

CDHICW Colu'ado\vl li Standlrdl3.1.0 5 CCR 1002 974; amended 10/17/1991 . (Eavrionmental Reporter 7261001 —1020:6/1990
q% ae.rngua o4 &’ Rlvgmml.an:l‘eekhefc Basll,ll,R bliank&erBasi:cn € )

Smoky Hill r Basin 38.0 (5 CCR lm—S) m981. amended 2/1.71990 Basin—wide standards are

4BV IVTARI PVt

R=radionuclide; SV =semi—volatile;V =volatile
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TABLE 3—4. POTENTIAL CHEMICAL-SPECIFIC "BENCHMARKS"® (February 1, l99i)

10,000 |

Al 10,000 E310.1

A 5,000 E325 250,000

A 1,000 E4500 19 11

A 5,000 E340 2,000
N as Nitrate A 5,000 E353.1 100,000 10,000
N as Nitrate+Nitrite A 5,000 E353.1 100,000 10,000
N as Nitrite A 5,000 E354.1 Ss s§S| 10,000 1,000
Sulfate A 5,000 E375.4 250,000
Sulfide A 2 50
Coliform (Fecal) B 1 sSM9221C 2000/100 ml
Ammonia as N C 5,000 E350 620 60 500
Dioxin D d{ 0.00000022 .000000013 0.01 0.00001
Sulfur E| 100,000 E600
Dissolved Oxygen FP 500 SM4500 5,000 5,000 3,000 3,000

FP 01 E150.1 65-90| 65-90 5.0-9.0

cific Conductance g 1 E120.1 204 4
em| ture ces B0 ecd

mpera 1 5,000 E6010 . i g 750
Total Dissolved Solids 1| 10,000 E160.1
Aluminum M 200 CT 750 87
Antimony M 60 T 14
Arsenic M 10 CT 360 150 100 50
Arsenic I11 M
ArsenicV M
Barium M 200 CTr 1,000
Beﬂnm M 5 CT 100 0.0076
Cadmium M 5 CcT TVS TVS 10 10
Calcium M 5,000 CT
Cesium M 1,000 NC
Chromium M 10 CT
Chromium 111 M 5 SW8467196 TVS TVS 100 50
Chromium VI M 10 E218.5 16 11 100 50
Cobalt M 50 CT
Copper M 25 Cr TVS TVS 200 1,000
Cyanide M 10 CT 5 5 200 200
Iron M 100 Ccr 1,000 300 (dis)

40108~ NTABLE3~4
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TABLE 3—4. POTENTIAL CHEMICAL—SPECIFIC "BENCHMARKS® (February 1, 1992)
STATEWIDE AND BASINWIDE (CDH/CWQCC) SURFACE WATER QUALITY STANDARDS (ug/l)

St de Sta )
P : 3)
Lead M 100
Lithium M 100 NC
Magnesium M 5000 CT
Manganese M 15 CT 1,000 200 50 (dis&
M M 02 CT 24 01 2
Molybdenum M 200 NC
Nickel M 40 CT TVS TVS 200
Potassium M 5000 CT
Selenium M 5 CT 135 17 20 10
Silver M 10 CT TVS TVS 50
Sodium M 5000 CT
Strontium M 200 NC
Thallium M 10 CT 15 0.012
Tin M 200 NC
Titanium M 10 E6010
Tungsten M 10 E6010
Vanadium M 50 CT
Zinc M 20 CT TVS TVS 2,000 5,000
2,4,5-TP Silvex P 05 d 50 .
24-D P 1 d 70 100
Acrolein 10 320 68 21
Aldicard P 10 10
Aldrin P 0.05 01 @ 0.002 (8) 0.00013 15 0.003
Bromacil P .
Carbofuran P d 36
Chloranil P E619
Chlordane (Alpha) P 05 1 (o o 0.03(8 12 0.0043
nec (Gamma) P 05 1 (o 4 0.03(8 0.00058 12 0.0043
fos | 01 0.083 0.041
DDT P 01 01 (o 4 01 0.00059 055 0.001 0.00)
DDT Metabolite (DDD 4 0.1 01 (o 4 0.0008 0.6 0.001
‘DDT Metabolite (DDE P o1 01 (o4 01 0.00059 1,050 0.00]
Demeton ) P 1 01 0.1
Diazinon P
Dieldrin P .1 0.1 (o 4 0.002 0.00014 13 0.0019 0.003
Endosulfan [ P 0.05 0.1 cr 093 011 0.056 0.003
Endosulfan II P 0.1 0.1 c

smemn SVTATR B _ 4
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TABLE 3—-4. POTENTIAL CHEMICAL -SPECIFIC "BENCHMARKS" (February 1, 1992)
STATEWIDE AND BASINWIDE (CDH/CWQCC) SURFACE WATER QUALITY STANDARDS (ug/)

ta Standarda (s
: eter. (8
Endosulfan Sullate . . .
Endrin P 0.1 0.1 & 02 0.09 0.0023 0.004
Endrin Aldehyde P 0.1 02 02
Endrin Ketone P 0.1 cr
Guthion P 15 0.01 0.01
Heptachlor P 0.05 0.05 (o 4 0.008| 0.00021 026 0.0038 . 0.001 02
Heptachior Epoxide P 0.05 0.05 (8 4 0.09 0.0001 0.26 0.0038
H lohexane, Alpha P 0.05 0.05 (o 4 0.006 0.0039
Hexachlorocyciohexane, Beta P 0.05 0.05 (s 4 0.014
Homchlorooqelobomnc,Dets | B|  o05| | @ 1
exac ne, Deita X
Hexachlorocyclohexane, Tech. P 02 f 0.012
Hexac hexane, Lindane P 0.05 0.05 (8 4 02 0.019 1.0 0.08 0.01 40
e I I o2 P
e . 0. 100
Mirex P 0.1 0.001 0.001
Parathion P 0.04
PCBs P 05 1 (s 4 0.005| 0.000044 20 0.014 0.001
Simazine P ¢
Toxaphene P 1 5 (&4 003] 0.00073 0.73 0.0002 0.005 5.0
Vaponite 2 P
Aroclor 1016 PP 0s @
Aroclor 1221 PP 0.5 g
Aroclor 1232 PP 0S (& o
Araclor 1242 PP 0s @
Aroclor 1248 PP 05 (& 4
Aroclor 1254 PP 1 (& o
Aroclor 1260 PP 1 (o4
e Pll!, e
Americium FCVI
Americium { 1 ) R 0.01
Cesium 134 (pCV1) R 1 80(10)
Cesium 137 R 1
Gross Alpha R 2
Gross Beta (pCil) R 4
Plutonium z(g:y'li” R
Plutonium 238 +2394-240 (pCiN) R 0.01 15(10)
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TABLE 3—4. POTENTIAL CHEMICAL—SPECIFIC "BENCHMARKS"® (February 1, 1992)
STATEWIDE AND BASINWIDE (CDH/CWQCC) SURFACE WATER QUALITY STANDARDS (ug/l)

2

Psramet

um +
Strontium 89+90
Strontium 90 (|
Thorium 230+ pCVI)

2(8)

620 620
0.05 0.04 270

1 75 s

R0

21 21 2,020 365
2,120
14 14

0.11

24 Do
2,4—Din
2, 4—Dinitrotoluene
2,6—Dinitrotoluene
Z—Chloronapmhalene
2-Chlorophenol
2-—-Methylnaphthalene
2—Methyl
2~Nitroaniline
z—mml:;lenﬂdhe
3,3--Di
4,6—Dinitro—2—methylphenol
4- Bromophenyl?hcnylclha'
:—glaopgenyll’h yl Ether
- cn
4—01loto—3—mclhylphenol
4—~Methyiphenol
4—Nitroaniline

RQANAA

1 0.039|
5 13

9ua999999944142439323329441323Anxn RN NS
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TABLE 3—-4. POTENTIAL CHEMICAL—~SPECIFIC "BENCHMARKS® (February 1, 1992)
STATEWIDE AND BASINWIDE (CDH/CWQCC) SURFACE WATER QUALITY STANDARDS (ug/)

7- Nlmphcnﬂ
Acenaphthene
Anthracene
Benzidine
Benwlc Acid
n a nthraccne

ncranthene
)ﬂuoramhene

—Chlomclhoxy)melhanc
Chloroclhy
m Jether
guladnene nihals
utyl Benzylphthalate
Ch%naled Elhen

Chlodnatc:lie zaplhalena
Chiloroalkylethers
Chlorophenol
Chrysene
Dibenzofuran
Dibenz(a,h)anthracene
Dichlorobenzenes
Dichlorobenzidine
Diethyiphthalate
Dimethylphthalate
Di—n-butylphthalate
Di—n-ocglphlhahte
fycol

Fluoranthene
E‘luote{:’ee -

ormal e
Haloethers
Hexachlorobenzene
Hexachlorobutadicne

Pt bt b bk fd bbbttt bk L bt b LY

2232922838323292932229222222222392222223¢

b b b b st Bt D .t peb b

bt St

0.0028
0.0028
0.039

23,
313,%
2,7

42 3,980
0.0024

1 0.00072
0.45 90 9.3

01 001

10 1.0
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TABLE 3—4. POTENTIAL CHEMICAL —-SPECIFIC "BENCHMARKS® (February 1, 1992)
STATEWIDE AND BASINWIDE (CDH/CWQCC) SURFACE WATER QUALITY STANDARDS (ug/)

Parsme
Hexachlorocyclopentadiene
Hexachloroethane
Insena(1 2.3 -cd)pyren

= (]
Isophorone 4

—Niuuodlphenylamine
N-Nitroso—di—n-
Pentachlorinated Ethanes

Phthalate Esters

l,l,l ~Trichloroethane
1,1,22-Tetrachloroethane
1,1,2-Trichlorocthane
1,1-Dichloroethane
1,1—Dichioroethene
1,2~Dichloroethane
1,2-Dichloroethene zcb

lé—g:hlomethene
»3—Dichloropropene (cis
I,S-chhltropropenes )
2~Butanone
2—Hexanone

Polynuclear Aromatic Hydrocarbo
Chloride

e cc e e ceBD88820048800909494884229

CS
(S
LY
LS
L

cr o (41414

1,05
N

o

1
056(8

0.057

0.56
10

5.7
2,564

2,400

500 1.0
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TABLE 3—-4. POTENTIAL CHEMICAL—SPECIFIC "BENCHMARKS" (Fcbruary 1, 1992)
STATEWIDE AND BASINWIDE (CDH/CWQCC) SURFACE WATER QUALITY STANDARDS (ug/l)

~Met pentanone

Acetone V
Acrylonitrile Vv 0.54 755 2,

nzene V 1 S
Bromodichloromethane V 0 03
Bromoform V 4
Bromomcthane V 48
Carbon Disulfide Vv
Carbon Tetrachioride V 0 025 35
Chlorinated Benzenes V
Chlorobenzene 3 1 100
Chloroethane
Chioroform V 6| 2890d 1244
Chloromethane V] 5.7
Dibromochloromethane V 1 6
Dichlorocthenes A
Ethyl Benzene V 3,100 32,
Ethylene Dibromide V
Ethylene Oxide V

gloride 8 ! 4.7
Methyleae i
V 0.0024

Styrene V
Tetrachloroethanes Vv
Tetrachlorocthene V 08 5,284
Toluene V 1, 1,000 17,50q
Trichloroethanes V
Trichloroethene W 27 45,00(# 21,
Vinyl Acetate u
Xylenes (Total)

40100~ NTABLE3 -4
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TABLE 3—-4. POTENTIAL CHEMICAL—-SPECIFIC "BENCHMARKS" (February 1, 1992)
STATEWIDE AND BASINWIDE (CDH/CWQCC) SURFACE WATER QUALITY STANDARDS (ug/l)

cwqQcc

(1) Table I = physical and biological parameters
abie Il = inorganic parameters
Table 1] = metal parameters
Values in Tabies 1, I1, and 1] for recreational uses, cold water biota and domestic water supply are not included.
(2) In the absence of nﬁiﬁc. numeric standards for non--nat| occurring organics, the narrative standard is interpretedas zero with enforcement based on
p'actialﬂmtiﬁm leveis (PQLs) as defined by CDH/W or EPA .
3) All are 30—day standards except for nitrate+nitrite
4) Ammonis, chloride, te, copper, iron, manganese, and zinc are 30—day standards, all others are 1—day standards
type abbreviations are: A=anion; B=bacterix; C=cation; I=indicator; FP={ield gnmeter; M=metal; P= pesticide; PP=pesticide/P CB; R=radionuclide; SV =semi—volatile;V =volatile
6) method abbreviations are: CT'=CLP—TAL; NC=non—CLP; CV=CLP-VOA; CS=CLP~SEML EP=EPA-PEST; CP=CLP—PEST; E=EPA; a = detecied a3 total in CV;
sz - detecte;lgﬂ&;nhc(%;)e = detected as TIC in CV; d = not routinely monitored;e = monitored in discharge ponds; f = mixture—individual isomers detected.
¢ Section a :
8) Where standard is (more siringent than) PQL (CDH), PQL is standard.
9) MDL for Radium 226 is 0.5; MDL for Radium 228 is 1.0
10) See section 3.1.11 (f) (2) in (2)

a) CDH/CWQCC, Colorado Water Quality Standards 3.1.0 (5 CCR 1002—8) 1/1¥1974; amended 10'17/1991 (ARA(Envrionmental Reporter 726:1001-1020:6'1990)
&b;CDHICWQ(I:, Classifications snd Numeric Standards for S. Platte River Basin, Laramie River Basin, Republican River Basin,
Smoky Hill River Basin 3.8.0 (S CCR 1002-8) 46/1981; amended 2/1¥1990 — Basin—wide standards areCXRAR.

40100 -NTABLEY-4
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TABLE 3—5. POTENTIAL CHEMICAL —SPECIFIC "BENCHMARKS® (February 1, 1992)
STREAM SEGMENT (CDH/CWQCC) SURFACE WATER QUALITY STANDARDS (ug/l)

£e-€

chm:n i d: W vality Sta
.Paramete : TP
Bicarbonate A 10,000 E310.1
Carbonate A 10,000 E310.1
Chloride A 5,000 E325 250,000 250,000
Chilorine A 1,000 E4500 3 3
Fluoride A 5,000 E340
N as Nitrate A 5,000 E353.1 10,000 10,000
N as Nitrate + Nitrite A 5,000 E353.1
N as Nitrite A 5,000 E354.1 1,000 1,000
Sulfate A 5000| E3754 250,000 250,000
Sulfide A
Coliform (Fecal) B 1 SM9221C
Ammonia as N C 5,000 E350 620 60
Dioxin D d| 0.00000022| 0.000000013 0.000000013
Sulfur E 100,000 E600 20 2.0
Dissolved Oxygen FP 500 SM4500 5,000 5,000
pH FP 0.1 E150.1 65-9 6.5-9
Specific Conductance FP 1 E120.1
Temperature FP
Boron 1 5,000 E6010 750 750
Total Dissolved Solids | 10,000 E160.1
Aluminum M 200 CTr
Antimony M 60 CT
Arsenic M 10 CT 50
Arscenic 111 M
Arsenic V M
Barium M 200 CcTr
Beryllium M 5 CcTr
Cadmium M 5 CT TVS TVS
Calcium M 5,000 CT
Cesium M 1,000 NC
Chromium M 10 CcT
Chromium II1 M s SWB467196 50
Chromium V1 M 10 E2185 TVS TVS
Cobalt M 50 CcT
Copper M 2 CT TVY TVS
| Cyanide M 10 CT 5 5

4010 - NTARLEY~S
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TABLE 3—-5. POTENTIAL CHEMICAL~-SPECIFIC *BENCHMARKS" (Fcbruary 1, 1992)

TY STAND

ARDS (ug/l)

fic Water Quall

D

Walnut

Creek

Iron CT

Lead M 5 cr TVS

Lithium M 100 NC

Magnesium M 5000 CT

Manganese M 15 cr 50(3)
Mercury M 02 CT 0.01
Molybdenum M 200 NC

Nickel M 40 CT TVS TVS
Potassium M 5000 CT

Selenium M 5 CT 10

Silver M 10 CT TVS TVS
Sodium M 5000 CT

Strontium M 200 NC

Thallium M 10 CT

Tin M 200 NC

Titanium M 10 B6010

Tungsten M 10 E6010

Vanadium M 50 CcT

Zinc M 20 (o4 3 TVS TVS
2,4,5-TP Silvex P 0s d 10

24-D | 4 1 d 1

Acrolein P 10 l’j

Aldicard P 10 1

Aldrin P 0.05 0.1 (04 0.002 (6} 0.000074 K 0.000074
Bromacil P

Carbofuran P d 34

Chloranil P E619

Chlordane (Alpha) P 0.5 1 c 0.03(6 0.00046 0.00046
Chlordane (Gamma) P 0.S 1 (o 4 0.03(6 0.00046 0.00046
Chlorpyrifos P 0.1

DDT P 0.1 01 cr 0.1 (6] 0.000024 0.000024
DDT Metabolite (DDD) P 0.1 0.1 (o4

DDT Metabolite (DDE) P 0.1 0.1 (o2

Demeton P 1

Diazinon | 4

Dieldrin P 0.1 0.1 cr 0.002(6 0.000071 0.000071
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STREAM SEGMENT (CDH/CWQCC) SUR

TABLE 3—S. POTENTIAL CHEMICAL—-SPECIFIC "BENCHMARKS"® (February 1, 1992)
FACE WATER QUALITY STANDARDS (ug/l)

Parameler P

Endosulfan | X c

Endosulfan 11 P 0.1 01 cr

Endosulfan Sulfate ly 0.1 0.1 cr

Endrin P 0.1 01 cr 02

Endrin Aldchyde P 01

Endrin Ketone P 0.1 (o4

Guthion P 15

Heptachlor P 0.05 0.05 cp| 0.008(6) 0.00028 0.00028
Heptachlor Epoxide P 0.05 0.05 & 0.004 (6)

Hexachlorocyclohexane, Alpha P 0.05 0.05 cr 0.0092 0.0092
Hexachlorocyciohexane, Beta P 0.05 0.05 cr 0.0163 0.0163
Hexachlorocyclohexane, BHC P 0.05 0.05

Hexachlorocyclohexane, Della P 0.05 cr

Hexachlorocyclohexane, Tech. P 02 f 0.0123 0.0123
Hexachlorocyclohexane, Lindane P 0.05 0.05 cr 4 0.0186 0.0186
Malathion P 02

Methoxychlor P 05 0.5 (o 100

Mirex P o1

Parathion |

PCBs r oS 1 cr 0.005 (6) 0.000079 0.000079
Simazine P [ .4 4
Toxaphene 1 4 1 5 cr 5

Vaponile 2 P

Aroclor 1016 PP 0s Ccr

Aroclor 1221 PP 0.s cr

Aroclor 1232 PP 0S5 (o ¢

Aroclor 1242 PP 05 cr

Aroclor 1248 PP 0s cr

Aroclor 1254 PP 1 c

Aroclor 1260 PP 1 (& 4

Atrazine PP e 3 3
Americium (pCW) R 0.05 0.05
Americium 241 (pCil) R 0.01 30

Cesium 134 (pCiNl) R 1 80 8o 80 80
Cesium 137 (pCW1) R 1

Gross Alpha (pCW) R 2 7 11

4010 - NTADLE) -5
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TABLE 3—5. POTENTIAL CHEMICAL—-SPECIFIC
STREAM SEGMENT (CDH/CWQCC) SURFACE WATER

*BENCHMARKS" (February 1, 1992)
QUALITY STANDARDS (ug/l)

Ao Aad WaleE Qualiiy Staadards (bY(4) -

Gross Beta (pCift) R 4

Plutonium (pCil) R .

Plutonium 238+239+240 (pC¥1) R 0.01 15

Radium 226+228 (pCil) R] 081.0(7) L]

Strontivm 89+90 (pCil) R 1

Strontium 90 (pC¥1) R 8 8 8
Thorium 230+232 (pC¥1) R 60

Tritium (pC¥T) R 20,000 500 5000
Uranium 2334234 (pCil) R

Uranium 235 (pCV) R 0.6

Uranium 238 (pCil) R 0.6

Uranium (Total) (pCi) R 40 s 10
1,2,4,5—Tetrachlorobcnzene sV 10 b 2(6)

1,2,4—Trichlorobenzene sV 10 (0]

1,2~ Dichlorobenzene (Ortho) sV 10 1 cs 620

12— Diphenylhydrazinc sV b 0.05(6)

1,3-Dichlorobenzene (Meta) sv 10 1 Cs 620

1,4—Dichlorobenzene (Para) sv 10 1 c 75

2,4,5—Trichlorophenol sv 50 c 700

2,4,6—Trichlorophenol sv 10 50 cs 2.0(6) 12 12
2,4—Dichlorophenol sV 10 50 Cs 21 (6) .

2,4—Dimethyiphenol sV 10 50 cs

2,4-Dinitrophenol sv 50 50 cs

2,4-Dinitrotoluenc sv 10 10 G

2,6—Dinitrotoluene sV 10 10 Cs

2—Chloronaphthalene sv 10 cs

2-Chlorophenol sV 10 50 Cs

2—Methyinaphthaiene sV 10 Cs

2—Methylphenol sV 10 cs

2~ Nitroaniline sv 50 Cs

2—Nitrophenol sV 10 cs

3,3—Dichlorobenzidine sV 20 10 Cs 0.0% 0.01
3—Nitroaniline sV 50 Cs|.

4,6—Dinitro—2—methylphenol sv 50 50 cs

4—Bromophenyl Phenylether sV 10 cs

4—Chloroaniline sV 10 cs

amm-NTARLE}-$
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TABLE 3—5. POTENTIAL CHEMICAL—SPECIFIC "BENCHMARKS®
STREAM SEGMENT (CDH/CWQCC) SURFACE WATER QUALITY STANDARD

(February 1, 1992)
S (ugh)

Quality

-bléi .

Radionuclides _

4—Chloropheny! Phenyl Ether c
4—Chloro—3—methylphenol sV 10 50 (0~]
4—Methylphenol 34 10 Cs
4—Nitroaniline sV 50 Cs
4—Nitrophenol sV 50 cs
Acenaphthene sv 10 10 Cs
Anthracene sV 10 1 cs
Benzidine sV 10 d| 0.0002(6) 0.00012 0.00012
Benzoic Acid sV 50 c
Benzo(a)anthracene sv 10 10 cs
Benzo{a)pyrenc sv 10 10 Cs
Benzo(b)fluoranthene sV 10 10 c
Benzo(g,h,i)perylene sv 10 10 cs
Benzo(k)fluoranthene sV 10 10 (o]
Benzyl Alcohol sv 10 cs
bis(2—Chloroethoxy)methane sv 10 Cs
bis(2~-Chloroethyl)ether sv 10 10 Cs 0.03(6) 0.0000037 0.0000037
bis(2—Chloroisopropyl)ether sv 10 10 c
bis(2-Ethythexyl)phthalate sV 10 10 c
Butadiene sV

Butyl Beazylphthalate sv 10 (]
Chlorinated Ethers sv

Chlorinated Napthalenes sV

Chloroalkylethers sv 10 cs
Chlorophenol sv 50

Chrysene sv 10 10 G
Dibenzofuran sV 10 cs
Dibenz(a,h)anthracene sv 10 10 cs
Dichlorobenzenes sV 1 :
Dichlorobenzidine sv 20 10 Cs 0.01 0.01
Dicthylphthalate sv 10 10 cs
Dimethylphthalate sV 10 10 c
Di—n—butylphthaiate sv 10 10 cs
Di-n—octylphthalate sV 10 c
Ethylene Glycol sV d
Fluoranthene sv 10 10 Cs

40100~ TABLE)~$

Remediation Program




8t-¢

EG&G ROCKY FLATS PLANT
RFVRI Work Plan
Operable Unit 14

Manual:
Section No.:
Page:

Effective Date:
Organization:

21100-WP-QU 4.1
3.0, Final
38 of 41

Remediation Program

TABLE 3—5. POTENTIAL CHEMICAL ~SPECIFIC*BENCHMARKS?® (February 1, 1992)

STREAM SEGMENT (CDH/CWQCC) SURFACE WATER QUALITY STANDARDS (ug/l)

St i d aality Standards (b)(4) .
Table 2

#ii Radionuclides
Woman - [Walnut
Parameler: i & Creek - ° | Oreck
Fluorene 5% 10 10 cs
Formaldehyde sv
Haloethers sv
Hexachlorobenzene sV 10 10 cG 0.02(6) 0.00072 0.00072
Hexachlorobutadiene sV 10 10 G 14 0.45 0.45
Hexachiorocyclopentadiene sV 10 10 (0] 49
Hexachloroethane SV 10 10 G 19 1.9
Hydrazine sv :
Indeno(1,2,3—cd)pyrene sv 10} 10 (0.1
Isophorone sV 10 10 cs 1,050
Naphthaiene sV 10 10 G
Nitrobenzene sV 10 10 cs 35(6)
Nitrophenols sv
Nitrosamines sV
Nitrosodibutylamine sV 10 b 0. 0.0064
Nitrosodicthylamine sV 10 b 0.000 0.0008
Nitrosodimethylamine sv 10 b 0.001 0.0014
Nitrosopyrrolidine sV 10 b 0.0t 0.016
N-Nitrosodiphenylamine sv 10 10 Csb 4. 49
N-—Nitroso—di—n—dipropylamine sv 10 10 CSb
Pentachlorinated Ethanes sV b
Pentachlorobenzene sV 10 b 6(6)
Pentachlorophenol sv 50 50 cs 200
Phenanthrene sv 10 10 (]
Phenol sV 10 50 Cs
Phthalate Esters sV e
Polynuclear Aromatic Hydrocarbons sV 10 b 0.0028 0.0028
Vinyl Chloride i sV 10 2 Ccv 2
1,1,1-Trichlorocthane v 5 1 cv 200
1,1,2,2 - Tetrachloroethane v 5 1 cv 0.21 0.17
1,1,2—Trichlorocthane v 5 ] cv 28 0. 0.60
1,1—Dichloroethane v 5 cv
1,1-Dichlorocthene v 5 1 cv 7
12-Dichlorocthane \4 S 1 cv 5
1,2—Dichlorocthene (cis) v 1 a 70
1,2—Dichlorocthene (total) \'4 s Ccv

4010 - NTABLE)-$
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TABLE 3—5. POTENTIAL CHEMICAL —-SPECIFIC "BENCHMARKS" (February 1, 1992)
STREAM SEGMENT (CDH/CWQCC) SURFACE WATER QUALITY STANDARDS (ug/l)

:Se St ‘Classificati Wi Tity Standards (b)(4)
1,2-Dichloroethene (irans) v ] 1 a
1,2-Dichloropropane v s 1 cv 0.56 (6)
1,3~Dichloropropene (cis) v 5 1 cv
1,3-Dichloropropene (trans) v 5 1 cv
2—-Butanone v 10 cvV
2—Hexanone v 10 cv
4—Methyl—2 —pentanone v 10 cv
Acetone \'4 10 Ccv
Acrylonitrile \% 5 c 0.054 0.058
Benzene v 5 1 cv 5
Bromodichloromethane v 5 1 cv
Bromoform v 5 1 cv
Bromomethane v 10 1 Ccv
Carbon Disulfide v 5 cv
Carbon Tetrachioride v 1 cv 5
Chlorinated Benzenes v 10 CV/CS
Chlorobenzene ™ v s 1 CV/CVS 300
Chlorocthane v 10 cv
Chioroform v 5 1 cv Tot THM 0.l9w 0.19
<100°
Chloromethane v 10 1 Ccv
Dibromochloromethane v 5 1 cv
Dichloroethenes v 1
Ethyl Benzene v 5 1 Ccv 680
Ethylene Dibromide v d
Ethylenc Oxide \Y 91
Halomethanes \ 4 100 0.1 0.19
Methylene Chloride v s 1 cv
Pyrene v 10 10 G
Styrene v 5 cv
Tetrachloroethanes v s 1 cv 08 08
Tetrachlorocthene v S 1 cv 10
Toluene : v s 1 cv 2,420
Trichloroethanes v S 1 CV
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TABLE 3—5. POTENTIAL CHEMICAL—SPECIFIC "BENCHMARKS" (February 1, l§92)

STREAM SEGMENT (CDH/CWQCC) SURFACE WATER QUALITY STANDARDS (ug/l)

| Se;

St

saificali

Witer.

ionuclides

7. Walnut
Creck

“Trichloroethene
Vinyl Acetate
Xylenes (Total)

(S T SN Sy s |
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EXPLANATION OF TAB

CLP
CDH
dis
EPA
Cill

VOA
CcwQCC

(1) In the absence of specific, numeric standards for non—naturally occurring organics, the narrative standard is interpretedas zero with enforcement based on
practical quantification levels (PQLs) as de
Ammonia, sullide, chloride, sulfate, copper,

3} Lowest value given: dissolved or tolal recoverable

4) Segment 5 standards are goals

5) Includes Table 1: Additional Organic Chemical Stand
6) Standard is below (more stringent than) PQL, therefare P
MDL for Radium is 0.5; MDL for Radium 228 is 1.0

(a) CDH/CWQCC, Colorado Water Quality Standards 3.1.0 (5 CCR 1002—8) 1/1¥1974; amended 9/30/1989.

(Envrionmental REE:“ 7261001—-1020: 41990

(v) CDH/ICWQCG,

40103-N\TABLE3-$
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fined by CDH/CWQCC or EPA
iron, manganese, and zinc are 30—day standards, all others are 1-day standards

ications and Numeric Sta)ndarda for S. Platte River Basin, Laramie River Basin, Republican River Basin,
Smoky Hill'River Basin 3.8.0 (S CCR 1002—8) 46/1981; amended 2/1¥1990.
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4.0 DATA REQUIREMENTS AND DATA QUALITY OBJECTIVES

Under the terms of the IAG, data must be provided that satisfy CERCLA and RCRA
requirements; these data are necessary to characterize the nature and extent of contamination,
support the risk assessment, support the evaluation of corrective/remedial action, and assist
in the development and evaluation of remedial alternatives. Data requirements for this work

plan are presented below and are derived from guidance documents previously cited.

. The objectives of the RFI/RI are to characterize the nature, distribution, and
migration pathways of contaminants for each OU14 IHSS in support of the baseline risk
assessment (BRA), as well as to support the evaluation of remedial alternatives.

DQOs have been specified for each‘ data collection activity, and the work will be
conducted and documented in a manner that ensures that the data collected are sufficient and
of adequate quality for their intended uses (EPA 1987). DQOs are qualitative and
quantitative descriptions of the data required to support decisions made during remedial
response activities. The DQOs are developed prior to data collection activities and are
incorporated into the process, resulting in a well-planned FSP that details the chosen
sampling and analysis options and provides confidence in the decisions made during the
remedial process. DQOs were established for the OU14 RFI/RI in accordance with
Appendix A of the Rocky Flats Plan: Site-Wide Quality Assurance Project Plan (EG&G
1991e). DQOs are developed using a three-stage process: Stage 1 identifies decision types,
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Stage 2 identifies data uses/needs, and Stage 3 is the design of a data collection program.
This section explains the DQO process specific to the RFI/RI for OU14.

4.1 Stage 1 - Identify Decision Types

The major elements of Stage 1 include identifying and involving data users,
evaluating available data, developing a site conceptual model, and specifying objectives and
decision types that will be made during the RFI/RI process. Available data must be obtained
and evaluated during this stage to aid in the development of DQOs and to develop a site
conceptual model (EPA 1987). The site conceptual model presented in Section 2.5 identifies
the sources, release mechanisms, transport pathways, exposure routes, and receptors. The
following sections address each of the Stage 1 elements.

4.1.1 Identify and Involve Data Users

‘Data users are divided into three general groups: decision makers, program
management staff, and technical personnel. The principal decision makers for OU14 are
federal officials responsible for RFP operations and the federal and state regulatory officials
responsible for environmental protection. These include the DOE Office of Environmental
Restoration and Waste Management, DOE Rocky Flats Office, EPA Region VIII, and CDH.
The program management staff are the prime EG&G contractor personnel responsible for ER
Program activities, which includes the EG&G RFP EMD. Technical personnel include
EG&G technical specialists and subcontractors responsible for supervising, coordinating, and
performing ER Program activities. The primary technical personnel data users will be risk
assessment scientists, statisticians, and feasibility studies engineers.
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The data users are brought into the RFI/RI process during planning stages to help
define data quality requirements. The work plan is reviewed by the data users and their

comments are incorporated in the work plan structure.
4.1.2 Evaluate Available Data

The historical conditions of OU14 are described in Section 2.2, and previous
investigations are described in Section 2.3. Existing soil boring, groundwater, and surface
water analytical data from locations in or adjacent to OU14, available from previous
characterization and routine environmental monitoring activities, are presented in Volume II
of this work plan. These data are discussed in Section 2.3.3. Most of the quantitative data
compiled to date have been validated in accordance with the guidelines specified in the
QAPjP (EG&G 1991e). All data used in the development of this work plan are considered
adequate for this end. Personnel interviews may provide additional direction while
implementing the Stage 1 investigation.

4.1.3 Develop Site Conceptual Model

An integral part of the DQO process is the development of a site conceptual model to
identify contaminant pathways to support data collection needs. A site conceptual model for
OU14 has been developed based on the site physical characteristics and available data
(Figure 2-30). The model includes descriptions of historical and current sources, release
mechanisms, contaminant migration pathways, exposure routes, and receptors. This
preliminary model will be refined as IHSS-specific contaminant and physical data is
collected.
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The historical release mechanisms of contaminants from surface spills, ponds, and
process lines are wind erosion/volatile emissions, storm water runoff, and infiltration/
percolation of water through the vadose zone to groundwater. Current release mechanisms
include deposition and seepage. Exposure (human and biota) to contaminants can occur
through multiple pathways including ingestion, inhalation, and dermal contact; however, the
actual pathways of significance and potential receptor populations for each exposure pathway
will be determined during the risk assessment.

4.1.4 Specify RFI/RI Objectives and Decisions

As stated in the IAG, the primary objectives of the RFI/RI are to characterize the
nature and extent of contamination for each OU14 IHSS, to provide information necessary to
determine the risk associated with the source of contamination at each OU14 IHSS, and to |
provide information to evaluate potential remedial action alternatives. From the information
generated by the RFI/RI, decisions can be made as to whether remediation is necessary and
which remedial alternatives would be appropriate. A summary of the specific DQOs and
supporting data needs is presented in Table 4-1. In accordance with the IAG, the specific
objectives of the RFI/RI field investigation for OU14 are described below.

Characterize the Nature and Extent of Contamination: The intent of the RFI/RI FSP is to
' determine the physical characteristics of all media and determine the nature and the
horizontal and vertical extent of existing contamination at OU14 THSSs. Achieving these
objectives will require the following:

" PAOU14AWORKPLN\SECTION.4\10/16/92) 4‘4



EG&G ROCKY FLATS PLANT Manual: 21100-WP-OU14.1
RFI/RI Work Plan Section No.: 4.0, Final
Operable Unit No. 14 Page: S of 19
Effective Date:
Organization: Remediation Program

e Further delineation of the areal extent and location of the IHSSs
¢ Definition of the horizontal nature and extent of surficial soil contamination

e Definition of the vertical nature and extent of contamination in the soil column
‘beneath each THSS

° Assessment of the potential for contamination from each IHSS to impact surface
water and sediments

¢ Assessment of the potential for contaminated soil to impact the groundwater

e Determine if groundwater beneath IHSSs has been affected by contaminatibn in the
overlying soils

¢ Determine the nature and extent of groundwater contamination

e Assessment of the groundwater migration potential beyond the IHSS and OU14
boundaries.

The specific data needs which support the characterization of the nature and extent of
contamination are provided in Table 4-1. An analytical level for all of the objectives is
required that yields data of sufficient quality for the BRA subsequent analysis, and
determination of remedial alternatives. Objectives will be met by adherence to the General
Radiochemistry and Routine Analytical Services Protocol (GRRASP) (EG&G 1991d) for
sample analysis and RFP EMD Operating Procedures (OP) (EG&G 1991f) for samﬁle
collection.

Other data needs required to characterize OU14 include the following:

¢ Determination of the location of subsurface utilities and structures

e Characterization of hydrogeologic conditions
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¢ Assessment of the potential for preferential contaminant migration pathways at each
IHSS

The data needs, type of data required, sampling/analysis activities, analytical levels,
and data uses are presented in Table 4-1.

Determine Risks Associated with Contamination: To meet the objectives of the BRA,
specific data need to be obtained to accomplish the five tasks of the risk assessment
(contaminant identification, exposure assessment, toxicity assessment, risk characterization,
and uncertainty analysis).

These tasks will rely on data collected under a sampling plan that is sufficient to
determine the contaminants present and the concentrations at which they occur. Analytical
data for different environmental media must be sufficient to characterize the lateral and
vertical extent of contamination and be representative of sampled areas. Background or
control data must also be collected at uncontaminated areas to establish baseline conditions to
determine the degree to which contamination may affect receptors.

Reaching the objectives requires an inventory of contaminants detected, associated
concentrations, and the lateral and vertical distribution of contaminants. In addition, data
pertaining to physical characteristics of topography, soil, aquifers, and weather patterns need
to be collected both to determine potential migration pathways and to conduct computer
modeling studies. Characteristics and locations of possible human populations and biological
populations must also be determined.
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Recent toxicity information on all identified contaminants must also be collected to
evaluate and ‘determine potential risks to the identified receptors.

Support Selection of Remedial Action Alternatives: Data requirements for the evaluation of
remedial action alternatives include an identification of the nature and extent of contamination
at sites of concern. In addition, the volumes and areas of contaminated media must be
determined. This work plan addresses the sampling required to characterize contaminated
media at OU14 and to support the selection of remedial alternatives. These remedial
alternatives may include removal and treatment, in situ treatment, containment, and no

action.

4.2 Stage 2 - Identify Data Uses, Types, and Needs

Stage 2 has the following six major steps:

© Identify data uses
Identify data types
- Identify data quality needs .

Identify data quantity needs

Evaluate sampling and analysis options and

e Review precision, accuracy, representativeness, comparability, and completeness
(PARCC) parameters.
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Stage 2 also includes the selection of the sampling approach and the analytical options
for the task including the economic and technical feasibility of the chosen technique. The

following sections discuss each of the six elements.
4.2.1 Identify Data Uses

In order to ensure that the sampling' effort will address the objectives outlined in
Section 4.1.4, the anticipated uses for the data must be specifically stated. Data collected
during the RFI/RI will be used to characterize the physical features, the nature and extent of
contamination, support the BRA and environmental evaluation (EE), and evaluate remedial
alternatives. Characterization of each IHSS includes the surface of the site, soils,
groundwater, and potentially surface water. Samples will be collected to determine the
extent and type of contamination present at each IHSS. Data will also be collected to
determine the physical characteristics of the media for use in contaminant transport and
pathways analyses.

Data collected for the OU14 RFI/RI will be incorporated into the contaminant
transport models for the risk assessment. Representative data will be utilized in the OU14
THSSs environmental transport models.

4.2.2 Identify Data Types

Following identification of the intended users and use of the data, the specific data
types must be identified. Data types will consist of data generated from field survey and
laboratory analytical results of samples for each RFL/RI objective (Table 4-1). For the most

part physical media will be sampled during the RFI/RI. The physical media include soils,
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soil gas, groundwater, and potentially surface water. Additionally, radiation surveys will be
performed at all IHSSs. The analytical requirements are dictated by the intended use of the
data (EPA 1987).

A list of specific analytes and analytical methods for OU14 has been developed and is
presented in Section 6.5. The criteria used to develop the list include documentation from
the HRR, IAG requirements, and existing analytical data for sampling locations in or
adjacent to OU14. As discussed in Section 6.3, there are several potential site contaminants
associated with the IHSSs in OU14. The available historical information and evaluation of
existing data suggest that, to be conservative, analysis should initially be conducted for
several contaminant classes during the FSP.

Risk assessment modeling requires additional data types. Data necessary for air
dispersion modeling generally includes relative wind direction and frequency, atmospheric
stability and wind speeds, ambient concentrations of airborne particulates, soil adsorption
coefficients, solubility, particle size, and precipitation. Most of these parameters will be
determined from RFP-wide atmospheric studies (i.e., Plan for Prevention of Contaminant
Dispersion, RFP Environmental Monitoring Report and others) or from literature values.

4.2.3 Identify Data Quality Needs
Analytical methods and support levels must be evaluated during the DQO process.
The parameters for which an analytical method is valid, its limitations, and any special

considerations which will affect data quality must be understood in order to select appropriate
methods. Table 4-1 lists the analytical levels appropriate for the intended data uses. The
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five levels of data quality as presented in EPA’s Data Quality Objectives for Remedial

Response Activities Development Process (EPA 1987) are as follows:

Level I - Screening: Provides the lowest data quality but the most rapid results, and
is used for purposes of site health and safety monitoring, preliminary comparison to
ARARSs, and initial site characterization to define areas for further study. The data
generated provides presence/absence of certain constituents and are generally

qualitative rather than quantitative.

Level II - Field Analysis: Provides less rapid results but better data quality. Analysis
includes some mobile laboratory-generated data and data generated by use of field
analytical instruments. The data may be qualitative or quantitative.

Level I - Engineering: Provides an intermediate level of data quality and may be
used for site characterization or risk assessment. Engineering analysis includes
mobile laboratory-generated data and standard commercial laboratory analyses without
full Contract Laboratory Program (CLP) documentation. These data are both
qualitative and quantitative. If analyses are conducted in support of treatability
models, it will be performed to Level III.

Level IV - Confirmational: Provides the highest level of data quality and is used for
purposes of risk assessment, engineering design, and cost recovery documentation.
Confirmation analyses require full CLP analytical and data validation procedures.

Level V - Nonstandard: Refers to analysis by nonstandard procedures; for example,
exacting detection limits or analyses of an unusual chemical compound. These
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analyses often require method development or adoption. The data validation
procedures of Level IV can be applied to Level V, if required.

Analytical data derived from the proposed sampling and analysis program at OU14
will be used, in part, to evaluate human health and ecological risks posed by contamination,
if any. Toxicological interpretation requires validation of analytical data; therefore, select
soil and groundwater samples will be subjected to Level IV analytical procedures and
reporting requirements based on the results of Level II analytical procedures. The sampling
plan for OU14 has been designed to allow for a tiered approach beginning with soil and soil
gas screening using Level III, with validation of these screening results for randomly selected
split samples subjected to Level IV analyses, if required. Subsequent sample collection and
analysis efforts will be directed by the results of the screening activities.

4.2.4 Identify Data Quantity Needs

Data quantity needs are based on an evaluation of available data for characterizing the
source/soils of OU14 and for providing input to the risk assessment and assessment of
remedial alternatives. This is consistent with EPA guidance (EPA 1987, 1990). Data
presently available are insufficient to meet the objectives defined by the IAG; therefore, the
collection of additional data is warranted.

To ensure that a sufficient amount of acéeptable data are generated, the FSP was
designed to include a rationale for all activities and a staged approach using screening-level
techniques to identify critical sampling sites. The program described in Section 6.3 and
applied to each THSS in 6.4 provides Stage 1 sampling to be initially completed on a grid
pattern, with additional sample points added to further define areas of contamination.
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4.2.5 Evaluate Sampling/Analysis Options

The RFI/RI for OU14 will use field screening and surficial soil sampling techniques
to direct subsurface data collection activities. This approach maximizes collection of useful
data because surficial soil sampling and field screening techniques are used to properly locate
and minimize borehole drilling. Additionally, this approach minimizes the volume of
generated hazardous waste material that requires special management, the potential exposure
of field personnel to hazardous waste material, and the overall time to perform the field

activities.

A staged, multi-task sampling approach has been designed for OU14. Stage 1
.' activities are désigned to locate areas of contamination and to provide an assessment of the
nature of the contamination at these locations. Stage 1 consists of the following tasks which
will be performed at each site, as appropriate:

¢ Conduct geophysical surveys to locate underground utilities

e Conduct radiological and soil gas surveys and surface soil sampling (2-inch scrapes)
and analysis -

¢ Conduct additional personnel interviews to assist in locating areas of probable
contamination

e Conduct radiological surveys and soil samples focused in new areas identified in
personnel interviews

¢ Drill boreholes and sample subsurface soils in predetermined locations and
predetermined depths
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Based on the results of Stage 1, the sampling pattern will be altered as necessary to
fully determine the extent of contamination at each IHSS during Stage 2. - Stage 2 sampling
activities will potentially include drilling additional boreholes and collecting soil samples;
sampling existing monitoring wells; and installing, pump testing, and sampling new
monitoring wells. Additionally, grab surface water samples will be collected if appropriate
locations and opportunities are identified. Section 6.0 describes the field activities in detail.

Section 6.5 of this work plan discusses the analytical program requirements for
OU14. Appendix B of the QAPJP (EG&G 1991e) lists the CLP analytes and
detection/quantification limits for Target Compound List (TCL) volatile and semivolatile
organics, TAL metals, radionuclides, and other surficial soil samp]jng parameters. These
analytical methods are appropriate for meeting the data quality requirements for analytical
Levels I through V during the RFI/RI.

4.2.6 Review of PARCC Parameter Information

The PARCC parameters (precision, accuracy, representativeness, comparability, and
completeness) are indicators of data quality. The end use of the measurement data should
define the necessary objectives for the PARCC parameters. The PARCC goals are specified
in the QAA (Section 10.0) of this work plan. The PARCC parameters are discussed below.
Analyte-specific precision and accuracy objectives are also listed in the QAPjP, Appendix B.

Precision measures the reproducibility or degree of agreement among replicate
measurements under a given set of conditions. The closer the numerical values of the
measurements are to each other, the more precise the measurements. During the OU14
RFI/RI, data collected using field instrumentation such as water level meters, pH meters, and

P:\OU1 AWORKPLN\SECTION.A\1V16/92) 4‘ 13



EG&G ROCKY FLATS PLANT Manual: 21100-WP-OU14.1

RFI/RI Work Plan Section No.: 4.0, Final
Operable Unit No. 14 Page: 14 of 19
Effective Date:
Organization: Remediation Program

conductivity meters will be checked by reporting at least three measurements taken at one
location and comparing the results. Field analysis instruments such as a field gas
chromatograph (GC) will be checked by analyzing replicate samples. Sampling precision
will be evaluated by the analysis of field replicates. Analytical precision will be determined
by replicate analysis of single samples. The DQO for precision will be to achieve the
precision criteria associated with each published analytical method used in the analysis of
OU14 samples. |

Accuracy measures the bias in a measurement system. Sources of error include the
sampling process, field contamination, preservation, handling, sample matrix, sample
preparation, and sample analysis techniques. Sampling contamination of the OU14 RFI/RI
will be assessed by evaluating the results of field rinse and trip blanks. The accuracy of the
laboratory analysis will be determined from the results of matrix spike recovery. The DQO
for accuracy will be to obtain recoveries within the range of acceptability associated with
each published analytical method used in the analysis of OU14 samples.

Representativeness expresses the degree to which sample data accurately and
precisely represent a characteristic of a population, parameter variations at a sampling point,
or an environmental condition. Representativeness is a qualitative parameter that is most
concerned with the proper design of the sampling program. Given the lack of previous
" usable data from OU14 IHSSs, designing a representative sampling program is difficult;
however, representativeness can be enhanced for the OU14 RFI/RI by use of proper
sampling techniques. Section 6.3 describes the sampling rationale and techniques.
Representativeness will also be assessed by the collection and analysis of field duplicate

samples.
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Completeness is defined as the percentage of measurements made that are judged to
be acceptable. The target completeness objective for the OU14 field and analytical data is
100 percent; 90 percent will be the minimum acceptable level. The analytical set is
considered acceptable if a representative subset of the data are validated (i.e., 20 to 30
percent) and indicate the analyses were acceptable. To ensure that a sufficient amount of
acceptable data are generated, the FSP is designed to include a rationale for all field
activities and a staged approach using screening level techniques to identify and locate critical
sampling sites. Section 6.0 further discusses these components of the FSP.

Comparability is a qualitative measure defined by the confidence with which one data
set can be compared to another. Differences in field and laboratory procedures greatly affect
comparability. To optimize comparability, all OU14 RFI/RI sampling techniques and
analytical methods will be approved EMD standard operating procedure (SOP) methods.

4.3 Stage3 - ign Data Collection

The intent of Stage 3 is to compile information and DQOs developed for specific tasks
in Stage 2 into a comprehensive data collection program. The data collection program has
been prepared for the OU14 RFI/RI and is presented in the FSP (Section 6.0). The FSP also
includes a detailed list of all samples to be collected including media and sample type, and
sample location maps for each IHSS. A listing of the type and ﬁ'equency of quality control
(QC) samples to be collected is provided.

The QAA (Section 10.0) and the QAPjP describe the policy, organization, functional
activities, and quality assurance (QA) and.QC protocols necessary to achieve the DQOs

dictated by the intended use of the data.
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Table 4-1 Phase I RFI/RI Data Quality Objectives for OU14

Activities Supporting RFI/RI Objectives . . .. Analytical ‘ ‘
and Specific Data Needs Data 'type Sampling/Analysis Activity Data Use

Level

Delineation. of the Areal Extent and Location of Each IHSS

Define the horizontal nature and' extent of
surficial soil contamination

o Characterize surficial soils Radiation survey data Perform field radiation survey at each I[HSS I Source/Soil Characterization
Surficial soil ‘Collect and analyze surficial soil samples at each v Baseline Risk Assessment
contamination IHSS; anslyze for parameters appropriate for each (V for
data ' . IHSS radiological ‘Environmental Evaluation

analyses)
Evaluation of Remedial

Surficial soil physical Collect and analyze surficial soil samples for physical LI Alternatives

properties data characteristics
Define the vertical nature and extent of
contamination in the soil column beneath each
THSS and potential for contaminated soil to
impact surfece water and groundwater

o Characterize presence or absence of' Geophysical data/ Conduct borehole clearance geophysical survey at 1 Source/Soil Characterization
subsurface utilities/structures Existing utilities maps appropriate IHSSs that will have subsurface
investigations
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Table 4-1 Phase I RFI/RI Data Quality Objectives for OU14

Activities Supporting RFI/RI Objectives ' a q . . Analytical
fic D T Acti ‘
and Speci Needs Data Type Sampling/ Analysis vity Level Data Use
®  Characterize presence or absence of soil  Soil chemicali and Conduct s0il gas surveys at appropriate IHSSs; i1 Source/Soil, Surface Water,
contamination at each THSS physical properties analyze vapor samples for volatile organic Groundwater
data ] compounds (VOC) Characterization
Cotlect and analyze in situ soil and subsurface soil m Baseline Risk Assessment
samples at all [HSSs
Environmentai Evaluation
Collect soil and analyze core samples along depth v
profiles, analyze for parameters appropriate for each (V for Evaluation of Remedial
IHSS radiological Alternatives
analysis)
Collect soil samples for analysis of physical LI
properties
® Characterize subsurface stratigraphy and  Geologic parameters Drill borings and log subsurface geology ) Source/Soil, Groundwater
depth to groundwater Characterization

Baseline Risk A

Evaluation of Remedial
Alternatives
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Table 4-1 Phase 1 RFI/RI Data Quality Objectives for OU14
Activities Supporting RFI/RI Objectives ; q aq Analytical
and Specific Data Needs Data Type Sampling/Analysis Activity Level Data Use

Determine if groundwater beneath IHSS has
been affected by contamination in the

subsurface soil
© Characterize presence or absence of Groundwater Collect and anslyze groundwater samples from v
groundwater contamination at chemical data ° monitoring wells at selected [HSS (V for
appropriate [HSS radiological
analysis)
Assess the groundwater migration potential
beyond the IHSS and OU14 boundaries
® Characterize groundwater flow regime Water level data Obtain quarterly water level measurements from I
around appropriate IHSSs existing monitoring wells around each IHSS
Install monitoring wells at each THSS as appropriate
and' conduct pumping test I

Soil Groundwater
Characterization

Baseline Risk Assessment

Environmental Evaluation

Evaluation of Remedial.
Alternatives

Groundwater

‘Characterization.

Baseline Risk Assessment

Evaluation of Remedial
Alternative
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Table 4-1 Phase I RFI/RI Data Quality Objectives for OU14

Activities Supporting RFI/RI Objectives . . . . Analytical
and Specific Data Needs Data Type ‘Sampling/Analysis Activity e Data Use
‘Support Section of Remedial Action Alternative  Bench-scale testing Collect and analyze pretreatment samples to v
determine effectiveness of alternative (V for
o Treatability studies radiological
analytes)
o  Characterize site-specific geologic Soil physical Collect and analyze soil samples for parameters L1 Evaluation of Remedial
parameters paremeters identified as appropriate for each [HSS Alternatives
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5.0 RCRA FACILITY INVESTIGATION/REMEDIAL INVESTIGATION TASKS

5.1  Task 1 - Project Planning

Project planning for the implementation of the RFI/RI for OU14 includes numerous
activities in addition to tasks completed as part of this work plan. Review of previous site
investigations, review of the HRR, preliminary site characterization data, preliminary
identification of potential ARARs, and the development of DQOs and a FSP have all been
completed as part of this work plan and are contained in Sections 2.0, 3.0, 4.0, and 6.0,
respectively. These key steps and others in the scoping process are illustrated in Figure 5-1.

After approval of this work plan and prior to RFI/RI field activities, historical data
and newly generated data that have become available since preparation of this work plan will
be compiled and evaluated. There are ongoing site investigations at other OUs and plant-
wide studies that may provide data relevant to the OU14 investigation. These new data may
assist in planning and coordination of preparatory activities for OU14. Such activities
include coordinating with other field investigation programs occurring in the same vicinity of
OU14, accommodating the special security requirements within high security areas, and
addressing health and safety concerns for field operations. Additionally, OU14 will require
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detailed and accurate delineation of underground utilities and other related physical features
for each THSS.

Interviews with plant personnel will be conducted to augment past release information
and to identify areas where construction activities may have disturbed and/or removed
portions of OU14. Personnel in facility operations will be contacted about any additional
information that may be available on OU14 structures and site conditions. Although OU14
THSSs have been visually inspected during preparation of this work plan, each site will be
closely scrutinized prior to mobilizing field equipment to provide additional location and

accessibility information.

Field activities proposed for OU14 will be integrated with ongoing or proposed field
activities at nearby sites to minimize redundancy and maximize efficiency. The possible
investigation sites near OU14 are discussed in further detail in Section 2.2.

It is important to emphasize that planning and coordination will be required
throughout the project duration to accommodate any unforeseen developments. Two project
planning documents have been prepared for the OU14 RFI/RI as required by the IAG: the
FSP, which presents the locations, media, and frequency of sampling efforts; and the
Sampling and Analysis Plan (SAP) which includes a QAPjP and SOPs for all field activities.
A sitewide SAP has been prepared for RFP, and is currently being revised in accordance
with the IAG. QA procedures and SOPs that are used specifically for OU14 are referenced
in this work plan. Any deviations from the QAPjP or SOPs are documented as QAA in
Section 10.0 of this work plan, or appended to the work plan in the form of SOP Addenda.
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5.2 Task 2 - Communi

In accordance with the IAG, RFP has.developed a Community Relations Plan (CRP)
to inform and actively involve the public in decision making as it relates to environmental
restoration activities. This CRP meets the requirements for all OUs. The vehicle for public
involvement in the RFI/RI process is the Technical Review Group. The CRP addresses the
needs and concerns of the surrounding communities as identified through interviews with
businesses, medical professionals, educational representatives, interest groups, the media,
residents adjacent to the RFP, and federal, state, and local elected officials.

Current community relations activities concerning environmental restoration include
participation by RFP representatives in informational workshops, presentations at meetings of
the Rocky Flats Environmental Monitoring Council, public comment opportunities on various
EM Program plans and actions, and briefings for citizens, businesses, and surrounding
communities on environmental restoration and monitoring activities. RFP personnel involve
several special interest groups in decisions that pertain to environmental restoration activities,
including the Rocky Flats Cleanup Commission, a recipient of a EPA Technical Assistant
Grant.

In addition, the RFP Speakers Bureau provides lecturers to civic groups and

" educational organizations, and operates a tour program allowing the public to visit RFP.

RFP also produces fact sheets and periodic updates on environmental restoration activities for
public information and responds to numerous public inquiries regarding RFP.
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5.3 Task 3 - Field Investigation

The OU14 RFI/RI field investigation is designed to meet the objectives outlined in
Section 4.0. The data will also be used to support the EE and the HHRA as defined by the
IAG. The following activities will be performed as part of the field investigation, as
described in detail in Section 6.0.

The RFI/RI field investigation for OU14 has the following specific objectives:

e Characterize the nature and extent of contamination at each IHSS

° Support HHRA requirements and EE

® Support corrective measures studies (CMS), feasibility studies (FS), and
treatability studies

° Support exposure assessment.

The field investigation is designed to characterize current sources and potentially
affected media at each IHSS. Many of these sites are still active and may remain active after
the FSP is concluded. '

A two-stage field investigation has been developed for each ITHSS: Stage 1 activities
are designed to detect points of contamination and to provide an assessment of the nature of
the contamination at these points; Stage 2 activities are designed to provide an assessment of
the extent of contamination present, as identified by Stage 1 results.
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The FSP developed for this field investigation emphasizes the Stage 1 activities,
which are divided into three tasks to be performed at each IHSS, where appropriate, and a
fourth task specific to selected IHSSs. Task 1 involves a review of existing data, including
aerial photographs and site records. Task 2 involves screening activities af each THSS, which
include radiation surveys and soil gas surveys. Task 3 involves limited sampling activities
for soil and groundwater, and the completion of soil borings at appropriate IHSSs. Task 4,
which is specific only to selected IHSSs, involves the installation of groundwater monitorinQ

wells.

A thorough discussion of the field sampling plan in contained in Section 6.0.

Analytical procedures will be completed in accordance with the ER Program QAPjP
(EG&G 1991¢). Analytical detection limits, sample container and volume requirements,

preservation requirements, and sample holding times are discussed in Section 6.5.

Results of data review and validation activities will be documented in data validation
reports. EPA data validation functional guidelines will be used for validating organic and
inorganic (metals) data (EPA 1988c). Validation methods for radiochemistry and major ions
data have not been published by EPA, but data and documentation requirements have been
developed by EM Program QA staff; data validation methods for these data will be derived
from these requirements. Details of the data validation process are described in the QAPjP.
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5§55 Task$S- atiom

Data collected during the RFI/RI will be incorborated into the existing RFEDS
database and will be used to better characterize contaminant sources and soil. RFEDS
personnel assist in the early stages of sample collection and analysis in order to facilitate the
entry of data collected during the RFI/RI to the existing RFEDS database. Screened data
will be stored in independent computerized databases and will be incorporated into RFEDS
when appropriate. These results also will be used to determine the impact of OU14 on
surface water, groundwater, air, the environment, and biota, as well as the potential
contaminant migration pathways at OU14. Additionally, data will be used to support the

evaluation of proposed remedial alternatives and the BRA.

5.5.1 Site Characterization

The additional physical data collected during the RFI/RI will be incorporated into the
existing site characterization. A survey of impervious areas within OU14 will be conducted
to assist in surface water runoff characterization. Water level data will be used to
characterize the alluvial groundwater flow regime.
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5.5.2 Source, Soils, and Groundwater Characterization

Analytical data from OU14 IHSSs will be used to characterize the following:

° Nature of source contaminants
® Lateral and vertical extent of contaminant sources in soils
® Nature and extent of contaminants in groundwater

In addition, the analytical data will be used to evaluate on-site contaminant

concentrations.

Analytical data obtained from OU14 samples will be summarized graphically and/or
in table form to assist interpretation. Contaminant isopleth maps will be prepared to
summarize the spatial distribution of source, soil, and groundwater contaminants.

The criteria for the identification of contamination will be analyte-specific for each
geologic unit (e.g., Rocky Flats Alluvium or artificial fill). For all analytes (including
radionuclides), only those concentrations exceeding the site-specific background
concentrations will be considered likely evidence of contamination. These data will be
compared to sitewide background values provided in the Final Background Geochemical
Characterization Report (EG&G 1991d) and studies performed by the Colorado Department
of Health: Environmental Surveillance Report on the USDOE Rocky Flats Plant April, 1992
(CDH 1991) and the paper prepared by Robert Terry entitled "Contamination of Surface Soil

. P:\OU14\WORKPLN\SECTION.5 October 18, 1992 5.7
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in Colorado by Plutonium, 1970-1989: Summary and Comparison of Plutonium
Concentrations in Soil in the Rocky Flats Plant Vicinity and Eastern Colorado” (Terry 1991).

5.6 Task 6 - i isk en

As required by the IAG, a BRA that addresses the risks associated with OU14 sources
and affected media will be performed as part of the OU14 RFI/RI report. This includes an
HHRA and EE for OU14. The purpose of the BRA is to characterize the toxicity and levels
of hazardous substances present, to characterize contaminant fate and transport, and to assess
the potential for human health and environmental impact or risks associated with the site.
The BRA provides a basis for determining whether remedial actions are necessary and to
justify performing remedial actions. The HHRA will address potential public health risks,
and the EE will address environmental impacts.

Existing data and data collected during the RFI/RI will be used to the extent possible
to support the quantitative HHRA and EE. Data collected during the RFI/RI will support
quantitative evaluation of risk due to soil ingestion, inhalation, and dermal contact. Exposure
pathways involving surface water, groundwater, and/or biota as transport media will also be
quantitatively evaluated, if necessary. The RFI/RI sampling program will be designed to
generate data that meet the requirements set forth in Guidance For Data Useability In Risk
 Assessment (EPA 1990).
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These assessments will aid in the preliminary screening of site remedies based on the
COCs and the environmental media associated with potential risks to public health and the

environment. The risk assessment process will be accomplished in four general steps:

° Data collection/evaluation (identification of COCs)

e Exposure assessment
° Toxicity assessment
® Risk characterization

As stated in the IAG and the NCP, a risk characterization of current, future, or
potential site conditions scenarios will be developed.

The objectives and the description of work for the HHRA are described in detail in
Section 8.0. The Environmental Evaluation Work Plan is presented in Section 9.0.

Preliminary remediation goals (PRGs) consist of initial cleanup goals that are
protective of human health and the environment. PRGs are described in the recently released
EPA guidance document, Risk Assessment Guidance for Superfund: Volume I - Human
Health Evaluation Manual, Part B (EPA 1991b). They are developed early in the RFI/RI
process and are later modified to reflect the pathway analysis in the BRA. They are also
used during analysis of remedial alternatives in the RFI/RI and CMS/FS stages. PRGs are
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calculated for those contaminants not having specific limits identified in ARARs. The PRGs
for these contaminants will result in residual risks that fully satisfy the NCP.

Chemical-specific PRGs are determined by concentrations based on risk assessment,
which sets concentration limits using toxicity values under specific exposure conditions.

Development of PRGs requires the following site-specific data:

e Media of potential concern
° Chemicals of potential concern
® Probable future land use.

PRGs will be calculated for those chemicals analyzed in this work plan that do not
have ARARSs associated with them. In order to calculate the PRGs, future land use is
assumed to be residential. Details of the risk assessment process are further discussed in
Section 8.0.

When the BRA is completed, it will provide remediation goals based on the
environmental pathway analysis. Levels of remediation will be decided during the CMS/FS

process.
EPA guidance (EPA 1991b) provides standardized default exposure equations and

parameters. used to calculate PRGs for mdioactiire materials and chemicals. The guidance
also indicates that uncertainty assessment may be applicable to PRGs and can serve as a basis
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for recommending further modifications to the PRGs prior to setting final remediation goals.
An uncertainty assessment for the PRGs would be similar to that conducted during the BRA.
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mdiological survey.

111 618 Sec.6.4.7?§$eeod‘muph.-dd.'durhg&encndeﬁm'lo&endoflheﬂ:irdw.
|

12. Jusification (R for Modificanon, EJOZ, TPA, ac.)
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Refer to 1-A01-PPG-001 for Processing Instructions.
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BWTﬁ_‘M(L) iq, 2 i. &tﬂ'

8. liem | 9. Page | 10. Step 11. Proposed Modificaticns
12 618 "Sec. 6.4.8.| First paragraph, revisc the third sentence to read: Surface soil sampics will be collected according to EMD OP GT.08, Section 4.2 for the RFP method and
‘ | Secticn 4.5 for the grab sample method during the firnt effort. Tabie 6-1B prescats an estimate of the sumber of surfoce 00il samples that will be collected &
1 exposed (uapaved) snd below asphalt or (paved) locati Revise the fith sentence 0 read: During the second effort, Borcholes will be compiciod
uz&iwmmndqﬁdﬁfssmﬂmduﬂmﬁm&e}nﬁh rfo il deo. Revise the sixth 0 read:
}mdmnilbebvuymﬁculﬁll d will be colk ua%funﬂdhm&fwmﬂmmh In the ninth
Hmu,mm»n-»uuu'.mﬂh'.u'&m
il
1l
13 622 Sec. 6.5.3 | First parngraph, delete the lact sentence.
!
14 622 Sec. 6.5.4 Fisnt paragmph, revise the fourth sentence 1o read:  Sail gao samples will be collected at an epproximate depth of 5 fect using EMD OP GT.9. Delete the
fifth and sixth sentenoes. )
15 6-35 Table 6-1 | Third row under IHSS 131, Second cohmmn: Replace “Same®, with *Surfoce sumples at 25° centers (EMD OP GT.08).°
16 6-35 leﬁ&-l Third row under IHSS 156-1, & d coh Replace "Same”, with "Surfoce camples on 50° grid (EMD OP GT.08).*
6-36 Table 6-1 | Second row under THSS 160, 161, Second column: Replace “Same with confirmational”, with surface sampies on 50° offset grid (EMD OP:GT.08).°
637 Table 6-1 || First row under [HSS 162, second column: Repiace "2* surface scrape®, with *Surfnce soil sampics (EMD OP GT.08).°
6-36 Table 6-1' | Third row under IHSS 164.1, 164.2, 164.3, pecond columa: Reploce "Some*®, with “Surface sampieo at 25° centers (EMD OP GT.08).°
6-38A | Table ' Insert Table 6-1B (attached Page 6-38A) between pages 6-38 and 6-39.
6-1B .

12. Justification (Reason for Modification, EJO#, TPZ, eic.)
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6.0 FIELD SAMPLING PLAN

The purpose of this section of the work plan is to provide a FSP that will generate
sufficient data to satisfy the RFI/RI objectives outlined in Section 4.0. Section 6.1 presents
objectives specific to each IHSS. Section 6.2 summarizes site background information and
rationale for the sampling and analysis and other data collection activities. Section 6.3
describes the sampling program for each site. Section 6.4 describes field sampling
procedures and equipment. Section 6.5 describes the analytical program including sample
designation, analytical requirements, sample containers and preservation, and sample
handling and documentation. Section 6.6 describes data management procedures, and
Section 6.7 describes QA and QC procedures. Appendix F contains the EG&G Site-Specific
Health and Safety Plan Template. An OUl4-specific Health and Safety Plan will be

developed in a separate document.

6.1 OU14 RFI/RI Objectives

As detailed in Section 4.0, The specific objectives of the RFI/RI for OU14 are as follows:

¢ Characterize the nature and extent of contamination at each IHSS
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¢ Determine risks to human health and environment associated with the
contamination

e Support the selection and evaluation of remedial alternatives

The specific data needs to achieve these objectives are delineated in Table 4-1.
Characterizing the nature and extent of contamination at each IHSS requires characterizing
the type of contaminant and its distribution in soil and determining the extent of migration (if
any) to other media. Results obtained from field sampling will be used to refine pertinent
pathways and potential receptors identified in the site conceptual model (Section 2.5),
conduct the risk assessment and environmental evaluation, and support the evaluation of

alternatives and any necessary treatability studies.

The objectives will be achieved by implementing a two-stage field program. The
staged approach (Figure 6-1) employs a multi-tasked sampling approach. Stage 1 sampling
activities are designed to locate areas of contamination and to assess the nature of the
contamination at these locations. Stage 2 sampling activities are designed to assess the
extent, both vertical and horizontal, of the contamination present on a statistically developed
sampling grid. The number of sampling and locations will be developed using the analytical
results from Stage 1. Stage 1 activities will be described in the following section.

6.2 Background and FSP Rationale

Section 2.2 provided the historical release information for each of the OU14 ITHHSs.
Section 2.3 described the previous investigations, and the nature of contamination was

described in Section 2.4. A synopsis of the information extracted from both the historical
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descriptions and previous investigations was developed and was supplemented by describing
the potential impacts from other OUs. OU14 consists of eight separate IHSSs that can be
identified by type and size: IHSS 131, IHSS 156.1, IHSS 160, IHSS 161, THSS 162, IHSS
164.1, THSS 164.2, and IHSS 164.3. Of these eight sites, two are parking lots
approximately 313,000 square feet in area; four are paved areas near buildings approximately
83,000 square feet in area; one is a storage pad approximately 25,000 square feet in area;
and the last is a paved road within the plant with an approximate area of 161,000 square
feet. All areas described above are located immediately adjacent to buildings and are
partially or completely covered with concrete or asphalt.

The design of the program presented in this FSP was based on the following:

8 Achieving the sampling requirements outlined in the IAG Table 5 (DOE 1991a)

o Using the existing information and data to direct more concentrated sampling
efforts

® Recognizing the technological limitations posed by the field instruments given the
physical characteristics of the IHSSs (i.e., extensive artificial groundcover).

The IAG Table 5 requirements (DOE 1991a) which are planned for implementation
during Stage 1 along with a comparison to the Stage 1 FSP activities are presented in Table
6-1. The requirements specified in the IAG will be met or exceeded during Stage 1 with the
exception of THSSs 160/161. The IAG specifies drilling and sampling boreholes, based on
soil gas results, to transect the volatile organic plume presumed to be present at these THSSs.
Additionally, the IAG requires these transecting boreholes to be completed as monitoring
wells. Both of these activities will be reserved for Stage 2 of the field program, if deemed
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appropriate based on the Stage 1 results. Identifying tentative locations for placement of
these boreholes and monitoring wells can not justified at this time.

As delineated on Table 6-1 and illustrated on the IHSS-specific sampling grids
presented throughout Section 6.3, Stage 1 activities are in some cases more sample intensive
than that required by the IAG. These concentrated sampling and analysis locations have been
identified because of citations in the historical release summaries or from the evaluation of
existing monitoring data. In summary, IHSS 160, 162, and 164.2, have focused areas of
sampling based on the existing information. Requirements for sampling of IHSSs 131 and
156.1 cover both the IAG IHSS locations and the HRR IHSS locations. The historical
information associated with these IHSSs did not provide sufficient data to rule out the
potential for contamination in both the IAG and the HRR locations.

Technological limitations of the radiological survey equipment also affect the coverage
of the IHSS. The fundamental problem associated with applying standard sample design
selection criteria is the difficulty associated with working through paved and concrete
surfaces. This has a direct influence on the radiological survey field of view, and may affect
other field survey requirements (i.e., soil gas surveys). At asphalt- or concretecovered
sites, vehicle- or tripod-mounted High-Purity Germanium Detection (HPGe) system
measurements will provide only limited information on radionuclides potentially present in
soils beneath the pavement. As a result, more extensive programs of surficial soil sampling

for radionuclides are necessary in paved areas.

The radiological detectors have limitations in regard to the area or "field of view".
The FIDLER probe is limited to the area directly beneath the detector’s face. The HPGe

detectors have a much greater field of view but work from gamma emissions. The FIDLER
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probe is limited to alpha radiation surveys in a very limited area (approximately 100 cm?).
The HPGe detection system cannot detect low energy gamma emissions (i.e. americium-241,
plutonium-239) through a layer of asphalt or concrete. The effective detection area of a
HPGe detector submerged within a borehole, extends to approximately 3 inches from the
submerged probe surface. The three inch distance takes into account the mass attenuation
coefficient for soil, the energy of the alpha particle and the detector efficiency.
Technological limitations have significant impacts in statistically justifying a survey grid
considering the field of view coverage. This limitation brings into consideration the use of
professional field judgement on a routine basis. The sampling plan has been designed in a
phased approach which will allow the investigator to evaluate the stage 1 results with the
statistical methods provided in Appendix IV of the EPA Guidance (EPA 1990).

6.3 Stage 1 Activities and Stage 2 Rationale

Stage 1 consists of several tasks which will be performed at each site, as appropriate.
Task 1 involves field screening and sampling activities at each IHSS based on the IAG Table
5 requirements including geophysical surveys, radiation surveys, soil gas surveys, and
sampling of surface soils and borings. These activities are designed to provide screening-
level and confirmatory-level data concemning the preserice or absence of contaminants at the
sites. Task 1 also includes continued investigation for information that will aid in a more
concentrated, or tightened, sampling effort in areas of probable contamination. When there
is sufficient background information, additional borehole locations may be proposed in
specific known areas of contamination. A review of areal photographs in conjunction with
conducting interviews with cognizant personnel may provide the information necessary to
focus sampling efforts. Appendix E includes a chronological listing of the Rocky Flats
photographic history.
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Task 2 involves the refinement or tightening of the initial grid based on the field
results and field judgement. For example, if a "hot spot” is located using the initial grid
pattern, samples will be collected concentrically around the hot spot to delineate the extent of
elevated concentrations. Another type of refinement occurs if elevated concentrations are not
observed using the initial sampling grid. In this case, the grid will be refined systematically
(e.g. decreasing grid spacings by one-half) and a second round of measurements will be
collected. The sampling grids presented throughout Section 6.3 serve as the Task 1
sampling scheme. The sampling procedures prescribed in Section 6.3 will not be modified
without agency approval (EPA/DOE/CDH). Refinement to the grids during Task 2 will be
documented in the field. This procedure is detailed below.

Stage 1, Task 2 Grid Modification

1. Continue the investigation of all potential information sources that will assist in
focusing a more intense intrusive study area.

2. Verify if contamination is present or not in the area of concern using field
instrumentation and lab analysis.

3. Based upon results, reestablish the proposed sampling grid.

o If the results indicate background levels then a smaller grid pattern will be
developed if additional information suggests that a "hot spot” may exist
elsewhere.

e If the results indicate the presence of a contaminant then a specified
(EMD OP FO. 16) triangular or similar tightened grid pattern will be developed
and implemented.

4. If the field instrumentation registers positive readings above background at a
specified depth, the boring depth should be increased until background is again
achieved. Additional samples would also be taken at specific depths
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5. Refine the FSP based upon the results obtained from the steps identified above for
Stage 2 activities.

6. Select a focused location within the IHSS to perform intrusive investigations (i.e.,
additional boreholes or penetrations through the concrete or pavement, as
appropriate).

At present, background at RFP is defined in the Background Geochemical Data
Characterization Report (EG&G 1990a). Other reports, as they become available and are
approved by DOE/EPA/CDH, may be utilized for this evaluation.

An additional Task 2 activity includes the assessment of the potential for preferential

- contaminant migration pathways. Because OU14 is located in the industrialized area of RFP

where underground utilities and trenches are fairly widespread, these features may act as
transport pathways for IHSS contaminants. Utilities such as sanitary sewer pipes, process
waste lines, and electrical lines may be surrounded by permeable fill material through which
contaminated liquid may travel. The utilities which are most common in QU14 IHSSs are
the following with the associated depths provided in parentheses: alarm systems (2.5 to 3°),
domestic cold water/fire (5 to 8°), electrical line (0.5 to 3°), natural gas lines (4°), process
waste lines (4 to 8’), storm drains (4 to 8’), sanitary sewers (4 to 8’), steam lines (4 to 8°),
telephone line (1 to 8’), and underground cables (2.5 to 3°). "I'he types of utility pipes or
conduit materials used within the OU14 IHSSs are: cast iron, corrugated metal, copper, and
ductile iron, fiberglass, polyethylene, polyvinyl chloride, rigid teflon, steel, stainless steel,
and vitrified clay. Site Utility Plans which illustrate the location of these buried utilities are

contained in an attachment to this section.
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At the completion of Stage 1, the field survey results will be reviewed and compiled
in conjunction with the confirmatory sampling results. The Stage 2 sampling program design
will be developed using appropriate statistical methods to evaluate the Stage 1 results and
determine the extent of contamination at each IHSS. A summary of the Stage 1 field
activities, the planned Stage 2 activities, and supporting rationale will be documented in a
technical memorandum and approved by DOE/EPA/CDH prior to implementation. The
technical memoranda planned for submittal during implementation of the OU14 work plan
are summarized in Table 6-1A. Stage 2 field activities will potentially include collecting
additional soil samples, drilling additional boreholes, and installing monitoring wells.
Existing monitoring wells in the vicinity of OU14 will be sampled as will appropriate surface

water locations, if identified.

The Stage 1 soil laboratory results will trigger the following Stage 2 investigations:

® Radionuclides - exceedance of background levels using statistical analysis (i.e.,
students T Test, or ANOVA, or nonparametric techniques as appropriate)

® Organics - values greater than the practical quantitation limits
¢ Inorganics - exceedance of background levels using statistical analysis (i.e.,
students T Test, or ANOVA, as appropriate)

6.3.1 Stage 1 and Stage 2 Field Surveys

The following field screening techniques will be used extensively throughout
implementation of Stage 1 of the FSP and potentially in Stage 2. A brief description of the
methodologies is provided below to support the discussions in the IHSS-specific FSP section,
Section 6.4.
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As indicated on Table 6-1, the IAG Table 5 specifies that the FIDLER radiation
detection system be used for surface scrape soil measurements. The FIDLER
detection system has been used extensively at RFP as specified in the EMD OP
FO.16. The following paragraphs will introduce another system which has been

proven to be more appropriate for these types of field surveys. This system has been

tentatively recommended for use in the Stage 1 field program; however, the
implementation procedures are currently under development and not available.

FIDLER instruments provide relative comparisons of radioactivity at discrete survey
points whereas the HPGe system provides radionuclide concentrations over the entire

area surveyed. The radiological surveys conducted at OU14 IHSSs are set up on a

grid that will provide total surface area coverage.

A detector is mounted either on a tripod or vehicle and placed at a set distance above
the ground surface to measure gamma rays originating from surface media. The
High-Purity Germanium Detection (HPGe) system integrates gamma activity over the
detector’s field of view, a defined volume by which 90 percent of those gammas
originating in surface media are measured. It is assumed that radionuclide
distribution is relatively homogeneous over the field of view, and that the distribution
varies only with depth. HPGe system results are typically reported as concentration
per unit mass, pCi/g.

Gamma rays originating in the soil or surface media are attenuated in such a manner
that the number reaching the detector decreases exponentially with depth. The
elemental composition of the soil or medium measured changes the attenuation of the
gamma rays; the more dense the soils or surface media, the more gamma attenuation
will occur. Where soils are covered by asphalt or concrete, HPGe system
measurements will reflect the activity of the pavement rather than the underlying soil.

EG&G currently has in-house capability to conduct HPGe system field surveys using
a tripod-mounted detector. The tripod-mounted detector has an approximate field of
view of 14 meters, or approximately 45 feet. Vehicle-mounted HPGe system
instrumentation with a 60-meter (approximately 195-foot) field of view is anticipated
to be available for field use in fall of 1992. The large grid spacing proposed for
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some OU14 IHSSs will be replaced with a smaller grid spacing in the event that the
vehicle-mounted HPGe system is not available during the field investigation.

Laboratory results from the surficial soil samples and depth profile (borehole) samples
collected for characterization purposes will also be used for the development of the
appropriate conversion factors for the HPGe system survey readings. Comparison of
these system survey readings with surficial soil and borehole samples will allow
correlation of these remote and direct measurements. Depth profile samples, used to
correlate the HPGe system survey with direct radionuclide activities in exposed soils,
will be collected in the paved areas on a limited basis. A concrete or asphalt sample
will also be collected at survey points with anomalous surface activity. Areas
identified as having radionuclide contamination will be targeted for surface scrape and
borehole sampling. The EMD OP FO.16 will be referred to extensively until
additional procedures have been approved for use by CDH and EPA.

Soil gas surveys will be used to detect the general location of historical spills or
releases at IHSSs 160 and 161. As with the radiological survey, this field screening
method (EMD OP GT.19) provides real-time results from which a focused and
efficient field sampling program can be conducted. The equipment selected to
conduct field screening is portable, efficient, and provides quality results on which to
base further investigations. Field screening will emphasize the use of soil gas sample
collection and analysis (Table 6-4), with the ability to collect and analyze soil and
groundwater samples, if necessary, to identify extent of contamination migration.

Soil gas sampling points have been established on a standard grid at THSSs 160 and
161. A rig will be set up on each point, and will cut through overlying concrete or
pavement if present. To collect a soil gas sample, the sampling probe will be driven
to a depth of five feet; the retracting tip will then be pulled back, and a vacuum

applied to obtain the soil gas sample. The sample will be analyzed using a pertable
fx in accordance with

‘ Cs listed in Table 6-4 A borehole will be completed for 1 out
of every 25 soﬂ gas sampling points. The locations will be selected at random.
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Geophysical surveys will be routinely implemented prior to the implementation of any
intrusive field activities. Generally, the purpose of these surveys are to aid in
locating underground utilities, thus preventing damage to the utilities or injury to
sampling personnel. The Site Utility Plans applicable to each IHSS have been
included as an Attachment to this section of the work plan to help direct the
geophysical survey activities.

6.4 IHSS-Specific Field Sampling Plan

6.4.1 Radioactive Site - 700 Area Site No. 1 (IHSS 131)

The Stage 1, Task 1 investigation includes both surface and subsurface soil sampling.
surface soil

The IHSS-specific program has been designed using a 25-foot survey; ;
serape, and subsurface soil sampling grid as illustrated on Figure 6-2. §

hollow-stem auger §

A R

will be advanced through
edf and all debris will be cleared away? se-that

2)= A split spoon sampler or

- - = > -y

then be advanced to-a-depth-ef 2 feet §
auger and the soil will be composited (EMD OP GT.02). Prior to compositing, the borehole
sample will be logged from surface to total depth (EMD OP GT.01).
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uranium-235, uranium-233/234, gross alpha, and gross beta. The Task 2 grid modification
process as outlined in Section 6.3 will be employed, as necessary, to complete the Stage 1
activities. All boreholes will be grouted after sampling per EMD OP GT.0S, and field
equipment will be decontaminated between sampling locations in accordance with the RFP

EMD OP FO.03.
6.4.2 Radioactive Site - Building 334 Parking Lot (IHSS 156.1)

The Stage 1 investigation includes a radiation survey using the HPGe and/or FIDLER
system as described in Section 6.3 on all unpaved areas. The radiation survey will be
performed on a 25-foot grid (Figure 6-3); however, if elevated areas are detected, the size of
the grid will be reduced in that area to locate the radiation source. All positive (i.e., above
background) results will be plotted, and a follow-up sampling plan will be developed as

described in the grid modification process.

$ will initially be collected during the Stage 1

Surface soil serapings } ;
investigation te-a-depth-ef-2-inehes using 50 foot grids. Fhe Surface soil serapings &

All samples will be analyzed for

total plutomum total americium, uranium 233/234 uranium 235, uranium 238, gross alpha,
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and gross beta. Radiation surveys will continue during the surface soil sampling activities.
Radiation surveys will be conducted in accordance with OP FO.16.

6.4.3 Radioactive Site - Building 444 Parking Lot (IHSS 160)

A soil gas survey (Figure 6-4) as introduced in Section 6.3, will be conducted during
Stage 1 over the Building 444 parking lot and in the area immediately east of Seventh Street.
The soil gas samples will be taken on a 50-foot grid, énd will be analyzed for VOCs 1,1,1-
trichloroethane, tetrachloroethylene, carbon tetrachloride, acetone, toluene, and benzene. If
target compounds are detected, the size of the grid will be reduced in that area to delineate
the plume. Analytical peaks of compounds for which the GC is not calibrated will be noted.
The soil gas survey will be conducted using a portable GC as described in EMD OP GT.19,
Field Gas Chromatographs.

- Boreholes locations

soil gas survey locations. The boreholes selected randomly will be drilled 3 feet into
weathered bedrock using EMD OP GT.02. Samples collected from each berehele

include a4 composite of each 2-foot interval, and a 6-foot
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compos1tc from the uppermost interval of soil using a spht spoon sampler 8

encountered. T ""“'eand the 6-foot OOmPOSIte

cos Rl

w111 be analyzed for total uranium, total plutonium, gross alpha and gross beta. The 2-foot
composites will be analyzed for TCL volatiles and TCL semivolatiles.

A radiological survey will also be performed at IHSS 160 during Stage 1. Readings
will be taken prior to any intrusive activities using the FIDLER Survey system to check for .
surficial radiological contamination. If elevated readings are found, the grid will be modified
as described in Section 6.3 to further delineate the extent of contamination.

Potential Stage 2 activities include the completion of select boreholes as alluvial
groundwater wells according to EMD OP GT.06. The selected locations would transect the
presumed volatile organic plume in the area of this IHSS. After development, groundwater
samples will be collected and analyzed for TCL volatiles, TCL semivolatiles, TAL metals,
total plutonium, total uranium, gross alpha, and gross beta. Existing groundwater wells
P419689, P313489, P418289, and P417889 (see Figure 2-27) will be developed and sampled

for monitoring purposes during Stage 2.
6.4.4 Radioactive Site - Building 664 (IHSS 161)

The IAG Table 5 requirements group this IHSS with THSS 160; therefore, the field
' sampling program has a similar basis. Soil gas surveys will be performed on a 50-foot grid
(See Figure 6-5). Boreholes will be completed 3 feet into weathered bedrock in 1 out of
every 25 soil gas survey sampling locations. Samples will be collected at the intervals as
previously described for IHSS 160. The soil sample analysis will include total uranium, total
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plutonium, gross alpha and gross beta. :

Again, Stage 2 activities potentially include placing boreholes in locations which
transect the presumed volatile organic plume and completing these boreholes as alluvial
monitoring wells. The analyte group for these wells is described for IHSS 160. Existing
groundwater monitoring wells P416789 and P416889 (See Figure 6-5) will also be sampled
as part of the Stage 2 process.

6.4.5 Radioactive Site - 700 Area Site No. 2 (IHSS 162)

A radiological survey as described in Section 6.3, will be performed during Stage 1
along Eighth Street from Building 881 to Building 776. Radiation readings will be taken on
the unpaved areas immediately adjacent to the road at 25-foot intervals (See Figure 6-6);
however, if elevated areas are detected, the grid will be reduced in that area to locate the

source.
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1mp1emented at 100-foot intervals as a starting point because specific guidance was not
provided in the IAG for this IHSS The boreholes will be composited over the top 2-foot

intervals il encoanten
serapes: Grid modification as described in Sectxon 6 3 will be implemented in the event
elevated readings are observed. The insets shown on Figure 6-6 are based on the
PCB/Radiological Survey Study findings conducted in 1991 (EG&G 1991h) and information
in the HRR (EG&G 1992g).

Stage 2 sampling activities will include sampling existing monitoring wells and further
evaluation of information from the overlapping IHSSs. The monitoring wells in the vicinity
of THSS 162 are already included in other IHSS Stage 2 activities. Wells P313589 (to be
sampled during IHSS 164.1 investigation), 6186 (to be sampled during THSS 164.3
investigation), P214089, and P213689 will be sampled during Stage 2. All groundwater
samples will be analyzed for total plutonium, total americium, uranium-238, uranium-235,

uranium-233-234, gross alpha, and gross beta.
6.4.6 Radioactive Site - 800 Area Site No. 2, Concrete Slab (THSS 164.1)

The Stage 1 investigation includes a radiation survey using the FIDLER and/or the
HPGe system as described in Section 6.3. This survey will be conducted using a 25-foot
grid; however, if elevated areas are detected, the size of the grid will be modified according

to the radiation source.
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* will be collected using a hollow stem auger,

......... $187 In-addition Soil borings

: advanced through

the paving material until native soils are encountered (using EMD OP GT.02). The soil

borings will be drilled to a 6-foot depth and composited at 2-foot intervals if radioactive
The 2-foot interval composites will

contaminants are found in the surface serapes §
be analyzed for TCL volatiles and TCL semivolatiles. Additionally,
: a 6-foot composite will be collected and analyzed for total plutonium, total

americium, uranium-233/234, uranium-235, uranium-238, gross alpha, and gross beta.

Boreholes will be grouted to surface according to OP GT.05, and all field equipment will be

decontaminated according to EMD OP FO.03.

Existing groundwater well P313589 will be sampled and analyzed for the analytes
mentioned previously as part of Stage 2. This well is located in the IHSS downgradient to

THSS 164.1.

6-17
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6.4.7 Radioactive Sites - 800 Area Site No. 2, Building 886 Spills (IHSS 164.2)

The FSP as specified by the IAG Table 5, Required Actions are similar to the
IHSS 164.1.). Radxologxcal surveys will be conducted at 25-foot centers. The survey will

t locnnons indicated as radxoactlve after conductmg the mdlologlml survey.

Ge)-- 2 - Lfﬁsﬂ-‘ aTa%

The samples will be analyzed for total plutonium, total americium, uranium-233/234,
uranium-235, uranium-238, gross alpha, and gross beta. The 2-foot interval composites will

be analyzed for TCL volatiles and TCL semivolatiles.

In addition to the IAG proposed survey and sampling, an additional concentrated
survey area has been recommended. Upon further investigation and information obtained
from employee interviews, the area surrounding the waste holding tank ‘(S‘ee Figure 6-8) has
an increased likelihood of having contaminants present based on past events. Boreholes
drilled to bedrock at 5-foot centers with representativc sampling at 2-foot intervals will be

analytes specified above. All bonngs will be grouted to the surface according to EMD OP
GT.05, and all equipment will be decontaminated in accordance with EMD FO.04.

UM - R -0 166

6.4.8 Radioactive Sites - Building 880 Storage Pad (IHSS 164.3)

The Stage 1 investigation will be similar to that performed in IHSS 164.1 and
THSS 164.2 as required by the IAG. Radiological surveys will be conducted using the
FIDLER and/or HPGe detection system at 25-foot intervals. Surface soil serapes—will-be
depth according to EMD OP GT.08

H-Dine -1 % ¢ ey,
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The grid will be

6-foot interval composite sample. (Figure 6-9 shows the grid the predetermined spacing.)
As previously indicated, the 2-foot intervals will be analyzed for TCL volatiles and TCL
¢ 6-foot composites will be analyzed for total

semivolatiles. The surfac v
plutonium, total americium, uranium- 233/234, uranium-23S, uranium-238, gross alpha, and

gross beta.

6.5 Sampling Equipment and Procedures

Appropriate field sampling and decontamination procedures for the OU14 RFI/RI
field investigation will be conducted in accordance with the most recent version of RFP
EMD OPs (EG&G 1991f) first released in September 1991. Appropriate EMD OPs are
referenced in the following sections. The EMD OPs are supplemented by the EPA
procedures (EPA 1989c) and American Society of Testing Materials (ASTM) standards
(ASTM 1991). EMD OPs are currently in development for most of the procedures within
this plan; the HPGe Radiation Survey procedure is currently under development.
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6.5.1 Geophysical Survey Procedures

Geophysical surveys will be conducted for borehole clearing in accordance with EMD
OP GT.18 to disclose any buried pipelines or equipment. A digitally equipped ground-
penetrating radar (GPR) system or magnetometers (as specified in EMD OP GT.18) will be
used at each IHSS, depending on site-specific conditions such as the presence or absence of

concrete or metallic objects.
6.5.2 Radiological Survey Procedure

Sampling locations are IHSS-specific and are discussed in Section 6.3. Radiological
surveys will be conducted at all OU14 IHSSs. The established grids will provide total
coverage of all IHSSs using a FIDLER or HPGe systems. The HPGe system was developed
for high resolution spectroscopy allowing for radioisotope identification. The HPGe system
has a broad energy range; it exhibits high resolution, excellent gain stability, and moderate
area averaging, and has the ability to identify and quantify all gamma emitting radionuclides.
The HPGe system can be tripod-mounted or vehicle-mounted to obtain average radionuclide
concentrations within the detector’s field of view. The field of view for a tripod-mounted
detector is a circle approximately 45 feet in diameter. The field of view for a detector
mounted on a vehicle and towed 25 feet above the ground is a circle approximately 195 feet
in diameter. The HPGe system detects radionuclide concentrations (if unshielded) in soil in
pCi/g of gamma emitting radionuclides including, but not limited to, potassium-40, radium-
226, thorium-232, cesium-137, americium-241, plutonium-239, plutonium-240, and uranium-
233,-234,-235,-238. The EMD OP for the HPGe system is presently under development and
should be available prior to any OU14 field work. Other equipment requirements are listed
in Section 5.2 of EMD OP FO.16. It should also be noted that the radiological
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instrumentation manufacturers are making mgmﬁmnt progress in developing state-of-the-art
equipment capable of seeing the RFP radionuclide mixtures in soil.

The FIDLER surveys are recommended in the IAG Task 5 “"required actions."
FIDLER detection systems are based on sodium iodide detector capabilities. This type of
detector assembly was developed many years ago and used extensively at RFP and the
Johnston Islands. Throughout the FSP (Section 6.0) references are made to use the FIDLER
and HPGe detection systems. For the purposes of screening alpha particles the FIDLER
system can be used however, any isotopic identification will require the use of the HPGe
exclusively. References to the radiological surveys will be stated as "and/or" when referring
to the FIDLER and HPGe survey methods.

The specific procedures for implementing the radiological survey are provided in
EMD OP FO.16, Field Radiological Measurements. Additional relevant procedures are
provided in the Environmental Management Radiological Guidelines. The procedures include
the following:

1.0 Organization and Responsibilities
EMRG 1.1 Gamma Radiation Surveys
1.2 Beta Radiation Surveys
EMRG 1.3 Posting of Radiation Protection Requirements
EMRG 2.1 Personnel Contamination Monitoring
EMRG 2.2 Possible Inhalation Exposure
EMRG 2.3 Wounds and Skin Contamination
EMRG 3.1 Performance of Surface Contamination Surveys
EMRG 6.6 Use of the Bicon FIDLER
EMRG 9.1 Respiratory Protection Requirements and Posting
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Additional procedures may be required in developing the Health & Safety Plan
(HASP) for implementing the RFI/RI work plan at OU14. Appendix F contains the EG&G
site-specific HASP Guidance for a subcontractor to develop a HASP for OU14

implementation.

As discussed in Section 6.3, the HPGe Field Implementation Procedure will be
utilized as it becomes available after the required procedure approval process with
CDH/EPA.

6.5.3 Surficial Soil Sampling Procedure

Surficial soil sampling for radionuclide, organic, and metal analyses will be conducted
in accordance with EMD OP GT.2, EMD OP GT.8 and FO.16. These procedures will not

be modified unless approved by DOE/EPA/CDH. Fwe-inch-surface-serapes-will-be-collected
» i . .

6.5.4 Soil Gas Survey

Real-time soil gas sampling will be conducted at specific OU14 IHSSs presented in
Section 6.3 according to procedures in EMD OP GT.9. Soil gas samples will be collected
through a 1l-inch-diameter stainless-steel probe rod driven by a hydraulic rig mounted on a
vehicle. Depending on subsurface conditions, the rig will hammer through overlying
concrete or asphalt where possible, and drive the probe rod through subsurface materials.

~ Soil gas samples will be collected at an approximate depth of 5 feet Uisifig k
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Soil samples may also be collected using the hydraulic probing rig. A Kansas Soil
Sampler is attached to the end of the rod, and an extension rod inserted to release a piston
within the sampler. The sampler is driven one foot into the soil and a soil core removed.
The soil sampler will be used to collect discrete screening samples for VOC analysis in the
mobile laboratory. An OP will be developed to support collection of soil screening samples.
using the hydraulic probing rig.

6.5.5 Borehole Drilling and Soil Sampling Procedures

Borings will be drilled to determine the geotechnical characteristics of the soil, to
further investigate trends identified in screening tasks, to collect samples for physical and
chemical analysis, and to install monitoring wells. Before any boreholes are drilled, utilities
will be located and the drill site will be cleared in accordance with EMD OP GT.10.

Borings drilled for the purpose of documenting soil contamination will be drilled to
the water table or 3 feet into weathered bedrock, whichever is encountered first. In
monitoring well borings, soils collected from beneath the water table will not be submitted

for chemical analysis, and borings will be advanced only 3 feet below the bedrock contact.

Hollow-stem auger drilling will be conducted in accordance with EMD OP GT.2,
except where material is impenetrable with this method. If auguring is ineffective, rotary
drilling will be used in accordance with EMD OP GT.4. Rotary drilling will only be used in

situations where material is impenetrable, with hollow-stem auguring the method of choice.
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At locations with shallow borings where the drill rig cannot enter, hand augers will be used
in accordance with guidelines in EMD OP GT.2 and GT.8.

All drill cuttings and soil samples will be surveyed for radionuclides and organic
vapors in accordance with EMD OP FO.15, Use of Photoionizing and Flame Ionizing
Detectors, and EMD OP FO.6, Field Radiological Measurements. Investigation-derived
wastes, such as drill cuttings and residual samples, will be ha_ndled‘ according to guidelines in
EMD OP FO.23 (not yet approved but under development) and FO.9.

All equipment must be decontaminated before and after drilling and sampling takes
place in accordance with the procedures outlined in the EMD OP FO.3 and FO.4.
Decontamination water will be handled according to guidelines in EMD OP FO.7.

All of the borings not completed as monitoring wells will be grouted and abandoned
immediately after drilling in accordance with procedures outlined in EMD OP GT.5.
Procedures specified in this EMD OP are designed to prevent vertical migration of

contaminants after abandonment.

Equipment requirements are listed in EMD OP GT.2, Section 5.1; other applicable
EMD OP are listed in Section 4.2 of this work plan.

Soil samples will be collected during drilling for visual logging in accordance with
EMD OP GT.1 and for chemical and physical analysis in accordance with EMD OPs GT.2
and FO.13. The soil samples will be collected using a hollow-stem auger with a continuous-
core sampler. Continuous core will be collected for geologic descriptions for the entire

borehole depth. From this core, discrete, 2-foot samples will be submitted for laboratory
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analyses. In addition, a discrete sample may be submitted to the laboratory if staining,
discoloration, odor or other anomaly is observed during drilling. Soil samples should be
collected in core liners that are capped and sealed upon recovery.

6.5.6 Installing and Sampling of Groundwater Monitoring Wells

All monitoring wells will be constructed with materials specified in EMD OP GW.6.
A hollow-stem auger wifh an inner diameter a minimum of 4 inches larger than the outer
diameter of the well casing will be used to drill the monitoring wells, thus producing a
minimum annular space of 2 inches. Well construction techniques will follow procedures
outlined in EMD OP GT.6. Investigation-derived wastes such as cuttings and residual
samples, will be handled in accordance with guidelines outlines in EMD OP FO.8.

Well construction techniques for all monitoring wells will follow procedures contained
in EMD OP GT.6. Monitoring wells in high-traffic paved areas will be completed flush with
the pavement. Wells in areas not exposed to vehicular traffic will be protected by the
placement of steel posts around the monitoring wells, as described in EMD OP GT.6.
Pressure grouting procedures will follow guidelines outlined in EMD OP GT.3. Additional
equipment and materials that may be needed for monitoring well installation are listed in
EMD OP GT.6, Section 5.1; other related EMD OPs are cross-referenced in Section 4.2 of
EMD OP GT.6

The wells will be developed no sooner than 48 hours and no longer than 2 weeks after
completion and will not be sampled until at least 2 weeks after development. Water levels
will be measured in all wells and recorded as outlined in EMD OP GW.1 and the
appropriately cross-referenced EMD OP listed in Section 4.2 of the EMD OP GW.1. After

hwp\lat\OUIASECTION.6\  (wpf) 08/22/94 6‘25 '



EG&G ROCKY FLATS PLANT Manual: 21100-WP-OU14.1

RFI/RI Work Plan Section No.: 6.0, Final
Operable Unit 14 Page:

Effective Date:

Organization:

the water levels reach static conditions, the wells will be developed utilizing low-energy
methods, such as an inertial pump or bottom discharging bailer. Well development will
follow procedures outlined in EMD OP GW.2.

Prior to groundwater sampling, three to five casing volumes of water will be purged
from the well by either bailing or pumping. Purging procedures will follow those contained
in EMD OP GW.6. Field parameters (pH, specific conductance, temperature) will be
measured after every half casing volume is removed as described in EMD OP GW.6.

Groundwater samples will be collected in a manner that will minimize the amount of
agitation or limit the exposure of the sample to the atmosphere. Groundwater sampling will
be conducted by bailing or the use of a bladder or peristaltic pump. Samples will be
collected, handled, and screened in accordance with EMD OP GW.6 and all related EMD
OP.

All development and purge water will be handled in accordance with guidelines
outlined in EMD OP FO.8. Equipment needed for groundwater sampling is listed in EMD
OP GW.6.

Field parameters will be measured when each groundwater sample is collected.
Specific conductance, pH, temperature, dissolved oxygen, redox potential, total alkalinity,
and turbidity will be measured when groundwater samples are collected in accordance with
EMD OP GW.6.
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6.5.7 Surveying of Sample Locations

The locations of all radiometric survey points, soil gas survey points borings, and
surface sampling points will be measured with a steel tape prior to sampling or drilling.
After sampling, drilling, or well installation, locations will be surveyed using standard land
survéying techniques described in the EMD OP GT.17. Horizontal accuracy will be +0.5
foot for surficial soil samples, soil gas survey points, and borings and 0.1 foot for
temporary well point locations and wells. Vertical accuracy will be +0.1 foot for borings
and well point locations, and +0.01 foot for wells. Three elevations will be determined for

each well: ground surface, top of well casing, and top of surface casing.

This section describes the sample handling procedures and analytical program for
samples collected during the RFI/RI investigation. It includes discussions of sample
designations, analytical requirements, sample containers and preservation, and sample

handling and documentation.
6.5.8 Sample Designation

All sample designations generated for the RFI/RI will conform to the input
requirements of the RFEDS. Each sample designation will contain a nine-character sample
number consisting of a two-letter prefix identifying the media sample (e.g., "SB" for soil
borings, "SS" for surface soils), a unique five-digit number, and a two-letter suffix
identifying the contractor. One sample number will be required for each sample generated,
including QC samples. A similar sample designation system will be used for samples
collected during the field screening task including soil gas results, soil and groundwater

screening results, and radiological surveys. Boring numbers will be developed independently
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of the sample number for a given boring, and will be assigned by EG&G with appropriate

cross-references. These sample numbering procedures are consistent with the RFP QAPjP.
If input requirements for the RFEDS system have changed from the above listed, the most

current system will be used.

6.5.9 Analytical Requirements

The analytical suites for each OU14 ITHSS were developed according to the type of
waste suspected to be present at each site. Table 6-2 lists the specific analytes in the above
groups and their CLP detection/quantitation limits. Generally, samples from the RFI/RI will
be analyzed for some or all of the following chemical and radionuclide parameters:

® Uranium-233,-234, uranium-235, and uranium-238

e TCL semivolatiles

e Transuranic elements (plutonium and americium radioisotopes)
e Gross alpha and gross beta

e TCL volatiles

¢ TAL metals

Groundwater samples collected from wells installed in the OU14 RFI/RI will be
analyzed for the parameters listed above as well as for major cations, major anions, TDSs,
and pH. Other field parameters, including pH, conductivity, temperature, dissolved oxygen,
oxidation-reduction potential, sulfate, nitrate, and turbidity will be measured in accordance
with EMD OP GW.5.
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The analytes and limits detailed in Table 6-2 address the bulk of detection of potential
soil and groundwater contamination. Nitrates are included because low-level radioactive
wastes with high nitrate concentrations may be present. Metals are suspected at many of the
IHSSs in OU14; therefore, all of the TAL analytes have been selected for RFI/RI analysis.
Both filtered and unfiltered samples of groundwater will be collected and analyzed at each

location.

The following uranium isotopes have been selected for analysis: uranium-233, 234,
uranium-235, uranium-236, and uranium-238. Plutonium is a transuranic element that is
used on the site; however, americium is a daughter product of plutonium and has also been
detected in soil at OU14. Therefore, both plutonium and americium have been selected as
radionuclide parameters. The gamma emissions coming from uranjum, pl<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>