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EXECUTIVE SUMMARY

The subject Intenm Measures/Interim Remedial Action Plan/ Environmental Assessment
(IM/IRAP/EA) addresses residual free phase volatile organic compound (VOC) contamination
suspected 1n the subsurface within an area identified as Operable Unit No 2 (OU2) This
IM/IRAP/EA also addresses radionuclide contamination beneath the 903 Pad at OU2 Although
subsurface VOC and radionuchde contamination represent a source of OU2 ground-water
contamination they pose no immediate threat to public health or the environment This 1s
because the extent of the contaminated ground water plume 1s contained well within the plant
boundary and its rate of migration 1s not expected to result 1n off site contamination before final
remediation of OU2 1s implemented (EG&G 1990c)

IM/IRAs are typically used as a vehicle for contaminant mugration abatement and/or nisk
reducion However, using the IM/IRA to gain site-specific remedial information to support
final action 1s also justifiable For example the U S Environmental Protection Agency (EPA)
Office of Solid Waste and Emergency Response (OSWER) Directive guidance for ground-water
remedial actions states (EPA 1989a) Response measures may be implemented to prevent
further migration of contaminants if they will prevent the situation from getting worse, mitiate
nsk reduction and/or the operation of such a system would provide information useful to the

design of the final remedy

This IM/IRAP/EA 1dentifies and evaluates intennm remedial actions for removal of residual free-
phase VOC contamination from three different subsurface environments at OU2 The term

residual refers to the non aqueous phase contamination remawmng in the soil matnx (by
capillary force) subsequent to the passage of non aqueous or free phase hquid through the
subsurface In addition to the proposed actions this IM/IRAP/EA presents an assessment of the
No Action Alternative This document also considers an intennm remedial action for the removal
of radionuclides from beneath the 903 Pad The decision to pursue such an action will be based
on the results of treatability studies examining radionuchde removal technologies, currently being
conducted by the U S Department of Energy (DOE) Each of the proposed YOC removal
actions 1nvolve in situ vacuum-enhanced vapor extraction technology The remedial actions are

proposed not for reasons of mitigating an immediate threat but rather for the collection of
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information that will axd in the selection and design of final remedial actions that address
subsurface residual free-phase VOC contamination at OU2 Also, the IM/IRA takes advantage
of the benefit afforded by a small scale, early remedial action at a site where the uncertainties
associated with subsurface remediation are great The purpose 1s 1n agreement with a recent
recommendation by the EPA OSWER with respect to subsurface remediation (EPA, 1989a)

The major recommendation 1s to onent our thinking so that we 1mtiate early action on a small
scale while gathering more detailed data prior to commutting to full scale restoration  This
guidance also advocates that a proposed action provide system flexibility so that it may be
modified to better achieve clean up goals based on information gained during 1ts operation To
achieve this operational flexibility the proposed vacuum-enhanced vapor extraction systems are
mmtially subjected to in siu pilot tesing Based on information collected during the pilot study
phase of the IM/IRA a determination as to the benefit of continued operation of the vapor
extraction and treatment systems (modified as necessary) at OU2 will be made The Plan
discusses general criteria that will be used to conclude pilot testing and to assess the benefit of
post pilot operation

As noted above the primary purpose of the proposed early small scale in situ vapor extraction
actions 1s to collect information that will aid 1n the selection and design of final remedies for
OU2 Project success will therefore be gauged by the usefulness of the data collected with
respect to final remedial design not by the degree of cleanup achieved However, the
anticipated removal of residual free phase VOC contamination duning pilot and post pilot
operation of the vapor extraction systems provides an additional benefit of the proposed
Subsurface IM/IRA No matter how small the scale, removal of residual free phase VOCs from

the OU2 subsurface represents a positive environmental impact

The Subsurface IM/IRAP/EA has been prepared in accordance with EPA OSWER guidance
advocating the use of Observational/Streamlined Approach methodology for managing
uncertainties associated with subsurface restoration In developing the proposed actions
reasonably conceivable deviations in site conditions at OU2 have been 1identified, and

contingency plans have been developed to manage any associated 1mpacts
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The IM/IRAP/EA first provides project and Observational/Streamhined Approach background
information  This information 1s followed by a description of the general extent of
contamination within OU2 and the specific environmental 1ssues associated with subsurface VOC
contammnation A regulatory analysis identifying applicable or relevant and approprnate
requirements (ARAR) for the proposed Subsurface IM/IRA 1s then presented This regulatory
analysis 1s based on DOE s current understanding of the ARAR philosophy as applied to this
IM/IRA CDH has expressed some concerns regarding this regulatory analysis, their comments
are presented at the end of this Executive Summary (letter from Gary Baughman to Frazer
Lockhart dated 12 March 1992) DOE expects to resolve all ARAR 1ssues pnior to finalizing
the IM/IRA/EA The IM/IRAP/EA subsequently presents in situ vacuum-enhanced vapor
extraction actions to be pilot tested 1n each of the three pnmary OU2 Areas 903 Pad, Mound,
and East Trenches Each of the proposed actions are cnitiqued with respect to their expected

effectiveness 1mplementability and environmental impact

The subsurface actions proposed at the 903 Pad and East Trenches areas are expected to involve
dewatering to allow induced vapor flows to contact any residual free-phase VOC contamination
1n soils currently beneath the water table Dewatering may also be required at the Mound Area
The IM/IRAP/EA includes the use of the South Walnut Creek Basin Surface Water Treatment
Facility to treat contaminated ground water recovered dunng the pilot tesing phase The
IM/IRAP/EA also provides bnief descniptions of other existing or planned Rocky Flats Plant
(RFP) water treatment facilities that may potentially be used during post pilot IM/IRA operation
in the event that the South Walnut Creek Basin facility becomes capacity limited

After presentation and evaluation of the proposed actions the IM/IRAP/EA provides a detailed
assessment of the No Action Alternative followed by an analysis of the cumulative environmental
impacts resulting from all previously approved RFP IM/IRAs and the proposed Subsurface
IM/IRA at OU2

The IM/IRAP/EA concludes with a discussion of the plan for implementing the proposed
subsurface actions Implementation includes the preparation of a Pilot Test Plan for each of the
proposed actions The Test Plans will include all of the detailed design, installation operation,
and test procedures necessary to execute the pilot tests A Pilot Test Report will also be
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prepared at the conclusion of all three pilot tests The report will present an evaluation of test
data and offer recommendations concerning post pilot operation of an in situ vacuum-enhanced
vapor extraction system at each of the three OU2 IM/IRA sites
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Telefax Numbers

T
P Place/D R
Denver Colorado 802303716 OO 381585 Govemor
Phone (303) 320-8333 m)r;;g%aggamk Building/Denver
Hazardous Materials and JOEL KOHN
" Waste Ma t Division Grand Junction Office Intenm Executive Director
COLORAD(Q) Telefax Number- (303) 3314401 (303) 248 7198
Pueblo Office
BFORENEN 05335
March 12 1992
Mr Frazer Lockhart
U S Department of Energy
Rocky Flats Office
P O Box 928
Golden, Colorado 80402-0928
RE Operable Unit 2 Draft Proposed Subsurface Interim Measure/

Interim Remedial Action Plan/Environmental Assessment and Decision
Document, March 2, 1992

Dear Mr Lockhart,

The Cclorado Department of Fealth (CDH) Hazardous Materials anu
Waste Management Divisior (the Division) has received the akove
referenced document submittea by DOE This document 1ncludes botn
a discussion of Applicable or Relevant and Appropriate Requirements
(ARARs) 1n Section 3 2 1 and a presentation of the proposed ARARs
for groundwater contaminants 1n Appendix C These sections
represent the very serious differences in approach to determining
ARARs that exist between DOE and CDH

These differences outlined below are so serious that we will
allow this document to be released to public comment only 1f this
letter 1in 1ts entirety 1s included i1n the document as a part of
the Executive Summary This allows us to make our concerns on the
ARAR 1ssue clear to the public while allowing the already much
delayed IM/IRA schedule to proceed We would also like to poaint
out that 1f these 1ssues are not resolved the Division will be
unable to approve a final version of the document on August 28
1992 as 1s currently planned

After a review by the Hazardous Materials and Waste Management and
Water Quality Control Divisions of CDH and the Office of the State
Attorney General 1t was determined that inadequate or incorrect
treatment was given to the following

- Because of the uncertain chemistry of the groundwater that
may be recovered beneath the pilot study areas a




comprehensive list of chemical-specific ARARS needs to be
proposed This laist could include the Target Analyte List
(TAL) Metals, and the Target Compound List (TCL) Volatiles and
Semi-Volatiles, but should ainclude any constituents for which
there are standards

- The Colorado Water Quality Control Act 1s applied
consistently throughout Colorado by the Water Quality Control
Commission (WQCC) The resulting standards differ by stream
segment for a variety of reasons 1including different
classified uses needing protection and variations in natural
background water quality Therefore, even though Rocky Flats
has segment-specific standards for Walnut Creek and Woman
Creek the state statute and regulations and the methodology
for arraiving at these standards are generally applicable
throughout the state In addition segment-specific standards
are enforceable through State and Federal statutes and through
NPDES permits Therefore all WQCC standards should be
included 1n this document as ARAR

- A goal qualifier 1i1ndicates that "the waters are presently
not fully suitable but are intended to become fully suitable
for the classified use " It i1s important to note that the
goal qualifier for classified uses results i1n only a temporary
modification to numerical standards The possible actave
Jifetime of this IM/IRA w1ll almost certain.y outlast the
currenct temporary mcdifications Therefore the ‘Ygocal"
qualifier cannot be usea to abrogate certain standards to TBC
status

We strongly urge DOE to revive and expedite the site-wide ARAR
discussions The 1issues presented above will certainly be a part
of these discussions and resolution depends on continuing
communication

If you have any questions regarding these matters please call me
at 331-4847 or Joe Schieffelin of my staff at 331-4421

Slncerely
nz 42) \:;Z;?u{%¢/
Gar W Baughman

Unit Leader Hazardous Facilities Unait
Hazardous Materials and Waste Management Division

cc Charlotte Robinson AGO
Judy Bruch, RFPU
Paul Frohardt WQCC
Martin Hestmark EPA
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SECTION 1
INTRODUCTION

The subject Internm Measures/Interim Remedial Action Plan/ Environmental Assessment
(IM/IRAP/EA) addresses residual free phase volatile organic compound (VOC) contamination
suspected 1n the subsurface within an area identified as Operable Umit No 2 (OU2) Ths
IM/IRAP/EA also addresses radionuchde contamination beneath the 903 Pad at OU2 Although
subsurface VOC and radionuchide contamination represent a source of OU2 ground-water
contamination they pose no immediate threat to public health or the environment because the
extent of the contaminated ground water plume 1s contained well within the plant boundary, and
its rate of migration 1s not expected to result in off site contamination before final remediation
of OU2 1s implemented (EG&G 1990c)

IM/IRAs are typically used as a vehicle for contaminant migration abatement and/or nisk
reduction However, use of the IM/IRA to gain site specific remedial information to support
final action 1s also justifiable For example the U S Environmental Protection Agency (EPA)
Office of Solid Waste and Emergency Response (OSWER) Directive gutdance for ground water
remedial actions states (EPA 1989a) Response measures may be implemented to prevent
further migration of contaminants 1f they will prevent the situation from getting worse, imtiate
nisk reduction and/or the operation of such a system would provide information useful to the

design of the final remedy

This IM/IRAP/EA 1dentifies and evaluates interim remedial actions for removal of residual free-
phase VOC contamination from three different subsurface environments at OU2 The term

residual refers to the non aqueous phase contamination remaining 1n the soill matnix (by
capillary force) subsequent to the passage of non aqueous or free phase hquid through the
subsurface In addition to the proposed actions this document presents an assessment of the No
Action Alternative This document also considers an intenim remedial action for the removal
of radionuchides from beneath the 903 Pad The decision to pursue such an action will be based
on the results of treatability studies examining radionuclide removal technologies, currently being
conducted by the U S Department of Energy (DOE) Each of the proposed VOC removal

actions involve in situ vacuum-enhanced vapor extraction technology The remedial actions are
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proposed not for reasons of mitigating an 1mmediate threat but rather, for the collection of
information that will aid in the selection and design of final remedial actions that address
subsurface, residual free phase VOC contamination at OU2 Also, the IM/IRA takes advantage
of the benefit afforded by a small scale early remedial action at a site where the uncertainties
associated with subsurface remediation are great The purpose 1s 1n agreement with a recent
recommendation by the EPA OSWER with respect to subsurface remediation (EPA, 1989a)

The major recommendation 1s to orient our thinking so that we initiate early action on a small
scale while gathering more detailed data prior to committing to full scale restoration  This
guidance also advocates that a proposed action provide system flexibility so that it may be
modified to better achieve clean up goals based on information gained duning its operation To
achieve this operational flexibility the proposed vacuum-enhanced vapor extraction systems are
mmtially subjected to in situ pilot testing Based on information collected duning the pilot study
phase of the IM/IRA a determination as to the benefit of continued operation of the vapor
extraction and treatment systems (modified as necessary) at OU2 will be made The Plan
discusses general cnitena that will be used to conclude pilot testing and to assess the benefit of
post pilot operation

As noted above, the primary purpose of the proposed early, small scale i situ vapor extraction
actions 1s to collect information that will aid 1n the selection and design of final remedies for
OU2 Project success will therefore be gauged by the usefulness of the data collected with
respect to final remedial design, not by the degree of cleanup achieved However, the
anticipated removal of residual free phase VOC contamination during pilot and post pilot
operation of the vapor extraction systems provides an additional benefit of the proposed
Subsurface IM/IRA No matter how small the scale removal of residual free phase VOCs from

the OU2 subsurface represents a positive environmental impact

OU2 1s defined 1n the final Federal Facility Agreement and Consent Order (FFACO) (DOE,
1991a) commonly known as the Inter Agency Agreement (IAG) and is compnsed of 20
Individual Hazardous Substance Sites (IHSS) that are known in aggregate as the 903 Pad,
Mound and East Trenches Areas
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This IM/IRAP/EA 1s an integrated Comprehensive Environmental Response, Compensation and
Liability Act/Resource Conservation and Recovery Act/National Environmental Policy Act
(CERCLA/RCRA/NEPA) document Documentation prepared pursuant to CERCLA 1s
integrated with NEPA 1n accordance with DOE Order 5400 4 The document has been prepared
to conform with the National Contingency Plan (NCP) (FR Vol 55, No 46, 8813, 40 CFR
300 415[b][4]) and to the NEPA of 1969, as implemented by regulations promulgated by the
President s Council on Environmental Quality (CEQ) (40 CFR 1500-1508) and DOE Guidelines
(52 FR 47622-47670, December 15, 1987) This IM/IRAP/EA 1s also based on EPA OSWER
Directive No 9355 3-03 which emphasizes the benefits of early, small-scale remedial actions
to collect cntical site information that would otherwise not be available to remedial action
planners and designers The Subsurface IM/IRAP/EA 1s also prepared in accordance with EPA
OSWER Directive 9355 3 06 which advocates the use of Observational/Streamlined Approach
methodology for managing uncertainties associated with subsurface restoration

11 PROJECT BACKGROUND

In March 1987 a Phase I Remedial Investigation (RI) under the Environmental Restoration (ER)
Program (formerly known as the Comprehensive Environmental Assessment and Response
Program [CEARP]) began at OU2 The 1nvestigation consisted of the preparation of detailed
topographic maps radiometric and organic vapor screening surveys, surface geophysical
surveys, a soil gas survey a boring and well completion program, soil sampling, and surface
and ground water sampling Phase I field activities were completed at OU2 duning 1987, and
a draft RI report was submitted to the EPA and the Colorado Department of Health (CDH) on
December 31 1987 (Rockwell International, 1987a) Phase I data did not allow adequate
defimition of the nature and extent of contamination for the purpose of conducting a baseline risk

assessment and a feasibility study of remedial alternatives pertaining to contaminated media

A draft Phase II RI Work Plan that presents the details and rationale for further field work to
achieve these objectives was submitted to the regulatory agencies in June 1988 (Rockwell
International 1988c) This draft Work Plan was subsequently revised and submitted as a final
Phase II RCRA Facility Investigation/Remedial Investigation Feasibility Study (RFI/RIFS) Work
Plan 1n Aprnl 1990 (EG&G, 1990c) The plan was approved by EPA in May 1990 The Work
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Plan specifies for boreholes to be drlled into waste sources to characterize any waste materials
remamning 1n place and to assess the maximum contaminant concentrations in soils directly
beneath the sites In addition ground water monitor wells will be 1nstalled adjacent to some of
the boreholes to characterize ground water quality directly beneath the sites Additional alluvial
monitoring wells will be installed to further charactenize and momtor ground water flow and
quality 1n alluvial matenals at OU2 Field work for installation of the alluvial monitoring wells
began 1n October 1991 and 1s expected to be completed in the Spring of 1992 Bedrock
monitoring wells will be completed 1n subcropping Arapahoe sandstone where 1t 1s encountered

A draft IM/IRAP for contaminated ground water at OU2 was submitted in December 1989
(Rockwell International 1989b) The plan was prepared based on himited knowledge of the
nature and extent of ground water contamination Regulatory agency review of the document
determined that, although an IM/IRA for ground water 1s required by the 1989 Agreement in
Principle between DOE and CDH 1nsufficient information existed on the nature and extent of
ground water contamination to pursue effective ground water remediation at that tme In order
to facilitate early evaluation of the need for an IM/IRA for ground water at QU2, the final
Phase II RFI/RIFS Work Plan incorporates a phased investigation approach The phased
approach 1s to investigate alluvial and hydraulically connected bedrock migration pathways first,
and then to subsequently investigate ground water contaminant sources This will allow
planning design and implementation of a ground water IM/IRA, 1f necessary, before
completion of the RFI/RI and Corrective Measures Study/Feasibility Study (CMS/FS) for OU2

In February and March 1990 representatives from DOE EPA and CDH met to discuss surface
water IM/IRAs at the Rocky Flats Plant (RFP) site  The result of these meetings was a series
of agreements with the concurrence of all parties, to implement an IM/IRA for the cleanup of
contaminated surface water in OU2 On 26 September 1990, the DOE released for public
comment a proposed Surface Water IM/IRA Plan and Decision Document for OU2 In this
Plan specific point source locations 1n the South Walnut Creek and Woman Creek drainage
basins were proposed for collection of surface water According to the Plan, surface water
collected 1n each basin was to be transferred to a treatment facility discharging to the South
Walnut Creek drainage Effluent would ultimately flow to Pond B 5 where water 1s monitored

treated as necessary and discharged 1n accordance with the RFP s National Pollutant Discharge
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Elimination System (NPDES) Comments on the IM/IRAP/EA received duning the public
comment period, however, revealed strong opposition to the transfer of contaminated seep water
from the Woman Creek drainage to the South Walnut Creek drainage Opposition was based
on the absence of a proven performance record for the proposed IM/IRA treatment facility with
respect to radionuchide removal and the potential for treatment process upsets Opposition to
the Plan was also based on the use of Indiana Street (located outside of the RFP boundary) to
transport Woman Creek Basin seep water to the treatment facility by truck In addition, the
public voiced strong concern over potential worker and public health nisks resulting from
construction activites in the Woman Creek Basin (1 e, atmosphenc resuspension of
radionuchde contaminated dust) In light of these concerns, the DOE and regulatory agencies
agreed to address collection and treatment of South Walnut Creek and Woman Creek Basin
contaminated surface water in two separate IM/IRAP/EAs

A final South Walnut Creek Basin Surface Water IM/IRAP was submitted in March 1991
(EG&G 1991f) and was approved by the regulatory agencies shortly thereafter The Plan
included removal of radionuclides and metals from surface water by chemical precipitation and
microfiltration followed by removal of VOCs by granular activated carbon (GAC) adsorption
Installation and startup of the GAC adsorption units occurred 1n May 1991 Installation of the
chemical precipitation/microfiltration units was completed on 24 April 1992, and system startup
occurred on 27 Apnl 1992

Prior to preparation of a Woman Creek Basin Surface Water IM/IRAP/EA EPA mandated that
bench scale treatability studies of various treatment technologies be conducted in the Spring of
1991 to provide performance data for radionuclide removal However, seep flows were
nsufficient for collection of an adequate volume with sufficient levels of radionuchides for
conduct of these studies and 1t was agreed that the Woman Creek Basin IM/IRAP/EA would

be prepared 1n the absence of such studies to avoid project delays

A draft Woman Creek Basin Surface Water IM/IRAP/EA was submitted on 02 October 1991
(EG&G 1991g) This IM/IRAP/EA presents a detailed evaluation of the human health nsks
and environmental 1mpacts associated with the contaminated Woman Creek Basin surface seeps
Results of the evaluation indicated that the contaminated seeps present no immediate threat to

SUBSURFACE INTERIM REMEDIAL ACTION PLAN FINAL Avugust 1992
ROCKY FLATS PLANT GOLDEN COLORADO Page 1-5
cg&g\ss-irap\final3\scc-1 aug

. e SRt S . it el st DA o 2 S RN i bt



public health or the environment The IM/IRAP/EA thus presented the No Action Alternative
as the preferred alternative Meetings between DOE, EPA, and CDH were held subsequent to
submission of the IM/IRAP/EA to discuss alternative IM/IRAs that could be conducted at OU2
1n hieu of the oniginally conceived Woman Creek Basin surface water action The result of these
discussions was an agreement that a better use of resources was to pursue an IM/IRA that
addresses suspected residual free phase VOC contamination 1n the subsurface at one or more
OU2 areas It was further agreed that since subsurface VOC contamination at QU2 does not
pose an immediate threat to public health and the environment the IM/IRA should primanly be
used to gain information that will aid 1n selection and design of final remedial actions at OU2

12 VATI E INE

OSWER Directive No 9355 3 06 (EPA 1989b) provides guidance for streamhiming RI/FS
activities to reduce the cost and time required for planning and implementing site cleanups
Streamlining 1s based on the Observational Method, which has been used for decades in the
geotechnical engineering field when dealing with uncertainties associated with subsurface work
The Observational/Streamlined Approach has been used to plan the Subsurface IM/IRA at
OU2 The fundamentals of the Observational/Streamlined Approach are discussed 1n this section
along with the benefits of applying this approach to the restoration of hazardous waste sites

The Observational/Streamlined Approach 1s based on the fundamental tenet that it 1s not always
possible to fully charactenze the subsurface In recent years incomplete characterization of
hazardous waste sites has delayed design and implementation of remedial actions and has thus
resulted 1n higher than expected costs Observational methods aid 1n the streamhining of clean up
activities by emphasizing data sufficiency rather than data completeness  Planners and
designers should ask the question Is the site sufficiently characterized to develop a cost

effective and technically defensible remedial action? By using the four step process discussed

below when developing a remedial action this questions 1s answered

The first step 1s to explicitly state the expected or probable conditions at the site based on all
available data Expected conditions pertain to subsurface geology, nature of contamination,
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water table behavior, etc The expected site conditions, together with the remedial action
objectives are used to formulate the proposed remedial action

Steps 2 and 3 require 1dentification of reasonable deviations or uncertainties 1n the expected
conditions and development of mechamisms for their resolution respectively Uncertainties in
subsurface hydraulic commumcation for example, may be resolved by conducting a tracer study

pnor to placement of ground water recovery wells

The final step 1n the Observational/Streamlined Approach planning involves development of
contingency plans that address the potential deviations Contingency planning may involve
relocation of contaminant recovery systems modification of treatment system configuration use
of alternative disposal methods for treatment system residuals cntena to continue or cease
system operation, etc Modification of the proposed action based on Observational/Streamhined
Approach contingency planning results 1n a technically superior and more cost effective remedial

action than would otherwise be achieved

Although the Subsurface IM/IRA 1s investigatory 1n nature 1mplementation of the pilot scale
systems discussed herein 1s based on lhmited site charactenzation data, and an
Observational/Streamlined Approach to conduct this study is necessary Utihzing this approach
will maximize the quality and quantity of information that 1s gathered for subsequent remedial
design of full scale systems for final remediation This IM/IRA may also indicate that the
technologies tested are either meffective or not cost-effective for final remediation  This
information 1s equally valuable by allowing these technologies to be dropped from further
consideration 1n the FS process and thus foregoing possible costly implementation of neffective

full scale systems

13 IRAP ORGA

Section 2 of this IM/IRAP/EA provides RFP site characterization information focusing on site
charactenization information for the 903 Pad, Mound and East Trenches Areas at OU2 The
discussion also describes the potentially affected environment associated with the IM/IRA and
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the results of previous investigations at OU2 The information included 1in Section 2 has been
derived from the draft RI report and final Phase II RFI/RIFS Work Plan

Section 3 1dentifies the objectives of the Subsurface IM/IRA at OU2 Applicable or Relevant
and Appropnate Requirements (ARAR) and applicable environmental regulations pertinent to
remediation of subsurface VOC contamination are also presented 1n this section

Section 4 presents the proposed remedial actions to be implemented at each of the OU2 Areas
903 Pad, Mound and East Trenches The proposed actions address removal of expected
residual free phase VOC contamination from the subsurface and are conceptually designed to
provide information that will aid in the selection and design of final remedial actions at QU2
The proposed actions are cntically evaluated based on CERCLA effectiveness and
implementability and NEPA environmental impact criteria  Section 4 also presents an

environmental assessment of the No Action Alternative

Section 5 presents the plan for implementing the Subsurface IM/IRA at OU2 Implementation
includes the preparation of a Pilot Test Plan for each of the proposed actions, and a Pilot Test
Report at the conclusion of pilot testing The purpose and content of the Test Plans and Test
Report 1s discussed A preliminary schedule for the proposed Subsurface IM/IRA 1s also

presented 1n this section

Section 6 provides a list of sources referenced 1n this IM/IRAP/EA

Volume II of this IM/IRAP/EA contains ground water soils, and surface water quality data
Volume II also includes a tabulation of ARARSs pertinent to the proposed Subsurface IM/IRA,
and includes details of the transportation analysis performed for this Plan
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SECTION 2
SITE CHARACTERIZATION

Thas section describes the RFP and surrounding environs, and provides details on site hydrology
geohydrology and contamination at QU2

21 SITE DESCRIPTION AND BACKGROUND

211 Location and Facility Type

The RFP 1s located 1n northern Jefferson County Colorado, approximately 16 miles northwest
of downtown Denver (Figure 2 1) The plant site consists of approximately 6,550 acres of
federally owned land 1n Sections 1 through 4 and 9 through 15, of Township 2 South, Range
70 West 6th principal mendian Plant buildings are located within an area of approximately
400 acres known as the RFP secunity area The securnty area 1s surrounded by a buffer zone

of approximately 6 150 acres

The RFP 1s a government-owned, contractor-operated facility It is part of a nationwide nuclear
weapons research development production and plutonium reprocessing complex, and 1s
administered by the Rocky Flats Office of the DOE The operating contractor for the RFP 1s
EG&G Rocky Flats, Inc The facility has been 1n operation since 1951 and manufactures
components for nuclear weapons and conducts plutonium reprocessing The RFP fabricates
components from plutonium uranium, berylllum and stainless steel Historically, production
activiies have included metal fabncation machining, and assembly Both radioactive and
nonradioactive wastes are generated in the process Current waste handling practices involve
on site and off site recycling of hazardous materals and off site disposal of solid radioactive and
mixed wastes at another DOE facility

The RFP 1s currently a RCRA hazardous waste treatment/storage facility In the past, both
storage and disposal of hazardous and radioactive wastes occurred at on site locations
Preliminary assessments conducted under Phase I of the ER Program 1dentified some of the past

on site storage and disposal locations as potential sources of environmental contamination
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212 OQOperable Unit No. 2 Description

OU2 1s comprised of the 903 Pad, Mound, and East Trenches Areas, which are located
east-southeast of the RFP as shown 1n Figure 2 2 (Also see Figure 2-4 ) The Areas of OU2
lie within either the Woman Creek or South Walnut Creek drainage basins Because this
IM/IRAP/EA exclusively addresses subsurface contamination within the Woman Creek and
South Walnut Creek drainage basins, it 1s useful to examine the historical uses of the OU2
Areas Twenty sites designated as IHSSs) e within OU2 5 in the 903 Pad Area, 4 in the
Mound Area, and 11 in the East Trenches Areas The historical activities at the OU2 IHSSs 1s
discussed below

2121 903 Pad Area

Five sites are located within the 903 Pad Area (Figure 2 2) These sites are

903 Drum Storage Site (IHSS No 112)

o 903 Lip Site (IHSS No 155)

. Trench T 2 Site (THSS No 109)

. Reactive Metal Destruction Site (THSS No 140)

. Gas Detoxification Site (IHSS No 183)

Bnief descriptions of each of these sites are presented below

1 903 Drum Storage Site (THSS No 112) — The site was used from 1958 to 1967
to store drums containing radioactively contaminated, used machine cutting o1l
The drums some of which corroded and leaked contained oils and solvents
contaminated with plutonium or uramum Most of the drums contained lathe
coolant consising of mineral oil 1e petroleum distllate oil) and carbon
tetrachlonde (CCL) 1n varying proportions However, an unknown number of
drums contained hydraulic oills vacuum pump oils, trichloroethene (TCE),
tetrachloroethene (PCE), silicone oils, and acetone (Rockwell International
1987a) Ethanolamine was also added to new drums after 1959 to reduce the
drum corrosion rate All drums were removed by 1968
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After the drums were removed, efforts were made to scrape and move the
plutonium-contaminated soil into a relatively small area, cover 1t with fill
matenal, and top 1t with an asphalt containment cover This remedial action was
completed 1n November 1969 An estmated 5 000 gallons of hiquid leaked into
the soil during use of the drum storage site The hquid was estimated to contain
86 grams of plutonium (Rockwell International, 1987a)

2 903 Lip Site (IHSS No 155) — Dunng drum removal and clean up activities
associated with the 903 Drum Storage Site winds distributed plutonium to the
south and east of what 1s now the 903 Pad Although most plutomum
contaminated soils were removed, radioactive contamination 1s still present at the
903 Lip Site 1n the surficial soils

3 Trench T 2 Site (IHSS No 109) — This trench was used prior to 1968 for the
disposal of sanitary sewage sludge and flattened drums contaminated with
uranium and plutonium

4 Reactive Metal Destruction Site (THSS No 140) — This site was used durning
the 1950s and 1960s primanily for the destruction of hithum metal (DOE, 1986)
Small quantities of other reactive metals (sodium calcium, and magnesium) and
some solvents were also destroyed at this location (Illsley, 1983)

5 Gas Detoxification Site (THSS No 183) — Building 952, located south of the
903 Drum Storage Site was used to detoxify various bottled gases between June
1982 and August 1983 The gases consisted of mtrogen oxides, chlonne,
hydrogen sulfide, sulphur tetrafluonde methane, hydrogen fluonde, and
ammoma Gas detoxification was accomplished by using vanious commercial
neutralization processes available at the tme The neutralized gases released to
the environment during detoxification would no longer be detectable (Rockwell
International 1987b)

A Phase I RI has been completed for these five sites Phase IT was mmtiated 1n the fall of 1991

2122 Mound Area

The Mound Area 1s composed of four sites (Figure 2 2) These are

. Mound Site (THSS No 113)
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. Trench T 1 Site (IHSS No 108)
° O1l Burn Pit No 2 Site THSS No 153)

° Pallet Burn Site (IHSS No 154)

These sites are indivadually descnbed below

1 Mound Site (IHSS No 113) — The Mound Site contained approximately 1,405
drums containing primarnily depleted urammum and plutonium-contaminated lathe
coolant (1 ¢ , petroleum distillate 011) Some drums also contained Perclene"
(Smith 1975), perclene was a brand name of tetrachloroethene (Sax and Lewis,
1987) Some of the drummed wastes placed in the Mound Site were 1n sohd
form (Rockwell International 1987b) Imitial remediation of the Mound Site was
accomplished 1n 1970 and the matenals that were removed were packaged and
shipped to an off site DOE facility as radioactive waste Subsequent surficial
soils sampling 1n the vicimty of the excavated Mound Sate indicated 0 8 to 112 §
disintegrations per minute per gram (d/m/g) alpha activity This radioactive
contamination 1s thought to have come from the 903 Drum Storage Site via wind
dispersion rather than from the Mound Site (Rockwell International 1987a)

2 Trench T 1 Site (IHSS No 108) — The trench was used from 1954 until 1962
and contains approximately 125 drums filled with depleted uranium chips (Dow
Chemical 1971) and plutonium chips coated with lathe coolant The drums are
still present 1n this trench

3 O1l Burn Pit No 2 Site (IHSS No 153) — Oil Burn Pit No 2 1s actually two
parallel trenches that were used in 1957 and from 1961 to 1965 to burn 1,082
drums of oil containing uranium (Rockwell International, 1987a) The residues
from the burning operations and some flattened drums were covered with backfill
Initial remedial activities were performed 1n the 1970s (Rockwell International,
1987a)

4 Pallet Burn Site (THSS No 154) — An area southwest of Oil Burn Pit No 2
was reportedly used to destroy wooden pallets in 1965 The types of hazardous
substances or radionuchides that may have been spilled on these pallets 1s
unknown Imtial remedial activities were performed 1n the 1970s (DOE, 1986)

2123 East Trenches Area

The East Trenches Area consists of mne bunal trenches and two spray irmgation areas
(Figure 2 2) The trench numbers and their respective IHSS designations are
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° Trench T3 — IHSS No 110

o Trench T-4 — IHSS No 1111
. Trench TS — IHSS No 1112
° Trench T6 — IHSS No 1113
. Trench T7 — IHSS No 1114
. Trench T8 — IHSS No 1115
o Trench T9 — IHSS No 1116
. Trench T 10 — IHSS No 1117
. Trench T 11 — IHSS No 111 8

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

IHSS numbers 216 2 and 216 3 are part of the East Trenches Area and are designated as IHSSs
because they were used for spray irngation of sewage treatment plant effluent The historical
discharge of Pond B 3 was to this spray irngation area However, this practice has been

terminated and the current Pond B 3 discharge 1s sent to Pond B4

213 Surrounding Land Use and Population Density

The RFP property 1s located 1n a rural area Approximately 50 percent of the area within 10
miles of the RFP i1s in Jefferson County The remainder 1s located in Boulder County (40
percent) and Adams County (10 percent) According to the 1973 Colorado Land Use Map, 75
percent of this land was unused or was used for agniculture Since that ime, portions of this
land have been converted to housing with several new housing subdivisions being started within
a few miles of the Buffer Zone southeast of the plant sitt Land zoning 1s depicted 1n

Figure 2 3

SUBSURFACE INTERIM REMEDIAL ACTION PLAN FINAL August 1992
ROCKY FLATS PLANT GOLDEN COLORADO Page 2-7
cg&g\ss-1rap\finald\sec-2 aug

oA il o KR 5397 e i i R St W ERmeseder e s bbbt



MIGYWLIS

XX
XF G XARRX
L BERK o” :
3 5 .o” /

R
'
-

N BTSRRI

RLJOMSDI .11.10‘0‘\.0‘00. v. N/

%ﬂﬂ»ﬂ%ﬂ?

&
-]
s
ey
<]
3
=4
=]
-

undeveloped open orea (i.e., greenbell’)

NOTE 1 Current ond intended future use of the Buffer Zone is os an

H
N |
=S .m \\a“
wm.me
E 2 £ 2
3R | [FL
3 8 & s mm
£ 2 £ 2|32
2 & £ 3 S
£ O S5 & mlkx
S ORR GO ;
l68.¢C

LAND ZONING IN THE VICINITY
OF ROCKY FLATS PLANT

Golden, Colorado

US DEPARTMENT OF ENERGY
Rocky Flats Plant

B g St il

Avgust 1992
Page 2-8

PR RO X Yt = 2L X NP Wy

SUBSURFACE INTERIM REMEDIAL ACTION PLAN
ROCKY FLATS PLANT GOLDEN COLORADO
og&g\ss-1rap\final3\sec-2 sug

10—1d"G90/£Y




F

A demographic study, using 1990 census data, shows that approximately 1 9 million people lived
within the eight-county Denver metropolitan region This region covers approximately 5 076
square miles and includes the following counties Adams, Arapahoe, Boulder, Clear Creek

Denver, Douglas, Gilpin and Jefferson The most populated sector 1s to the southeast, toward
the center of Denver This sector had a 1989 population of approximately 600 000 people living
between 10 and 50 miles from Rocky Flats Recent population estimates registered by the
Denver Regional Council of Governments (DRCOG) for the eight-county Denver metro region
have shown distinct patterns of growth between the first and second halves of the decade

Between 1980 and 1985 the population of the 8-county region increased by 197 890, a 2 4
percent annual growth rate (DRCOG 1989) Between 1985 and 1990 a population gain of
80 875 was recorded representing a 0 9 percent annual increase The 1990 population showed
an 1ncrease of 9 300 (or 0 5 percent) from the same date 1n 1989 (DRCOG, 1990)

The RFP property 1s approximately 3 miles (north-south) by 4 miles (east-west) Figure 2 3
illustrates that this property consists of plant facilities surrounded by an area of undeveloped land
known as the Buffer Zone (approximately 4 600 acres) The current and intended future use of
the Buffer Zone 1s as an undeveloped open area (1 e, greenbelt ) (AEC, 1972) Use of the
Buffer Zone as a greenbelt serves to preserve the natural ecological state of the land and

prevents development immediately adjacent to the plant area

There are eight public schools within 6 miles of the RFP The nearest educational facility 1s
Witt Elementary School, which 1s approximately 2 7 miles east of the Plant Buffer Zone The
closest hospital 1s Centenmal Peaks Hospital, located approximately 7 miles northeast The
closest park and recreational area 1s the Standley Lake area approximately 5 miles southeast of
the Plant Boating picnicking, and hmited overmght camping are permitted in the Standley
Lake Recreational Area Several other small parks are located in communities within 10 miles
of the RFP The closest major park 1s Golden Gate Canyon State Park, located approximately
15 miles to the southwest, providing 8,400 acres of general camping and outdoor recreation

Other national and state parks are located in the mountains west of the RFP, but all are more

than 15 miles away
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Some of the land adjacent to the RFP 1s zoned for industrial development Industnal facihities
within 5 mules include the former TOSCO (The O1l Shale Company) laboratory (40-acre site
located 2 miles south and now occupied by Analytica, Inc ), the Great Western Inorganics Plant
(2 mles south), the Frontier Forest Products yard (2 miles south), the Idealite Lightweight
Aggregate Plant (2 4 miles northwest) and the Jefferson County Atrport and Industrial Park
(990-acre site located 4 8 miles northeast)

Several ranches are located within 10 miles of the RFP pnmanly imn Jefferson and Boulder
Counties They are operated to produce crops raise beef cattle supply milk and breed and
train horses According to the 1987 Colorado Agncultural Statistics, 20,758 acres of crops were
planted 1n Jefferson County (total land area of approximately 475 000 acres), and 68 760 acres
of crops were planted 1n Boulder County (total land area of 405 760 acres) Crops consisted of
winter wheat corn, barley, dry beans sugar beets hay, and oats Livestock consisted of
5,314 head of cattle, 113 hogs and 346 sheep 1n Jefferson County, and 19,578 head of cattle,
2 216 hogs and 12 133 sheep 1n Boulder County (Post 1989)

22 AFFECTED ENVIRONMENT

221 Physical Environment

The natural environment of the RFP and vicinity 1s pnmarily influenced by its proximity to the
Front Range of the Rocky Mountains The RFP 1s located directly east of the north-south
trending Rocky Mountains at an elevation of approximately 6,000 feet above mean sea level

The RFP 1s located on a broad eastward sloping plain of overlapping alluvial fans These fans
extend approxtmately 5 miles east of the Front Range and terminate where gentle slopes break
to low rolling hills The Continental Divide 1s approximately 16 miles west of the RFP The
operational area at the RFP 1s located near the eastern edge of the fans on a terrace between the
stream-cut valleys of North Walnut Creek and Woman Creek The Rocky Flats Alluvium (the
deposit of coalescing alluvial fans) 1s exposed at the surface and consists of a topsoil layer

underlain by as much as 100 feet of siit clay sand and gravel
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Mineral resources found 1n the vicinity of the RFP include sand, gravel, crushed rock, clay,
coal and uranium There are no known clay coal or uranmum deposits within the RFP Buffer
Zone, however, these commodities are mined within 20 mules of the plant The Schwartzwalder
Urantum Mine 1s located approximately 4 miles southwest of the RFP This mine has been the
largest producer of vein type uranium ore in Colorado and ranks among the six largest of this
type in the United States (DOE, 1980) Active sand and gravel mines he within the Buffer Zone
boundaries In addition there is an aggregate processing facility adjacent to the northwest
corner of the Buffer Zone that reopened 1n 1989 il and natural gas production 1s also active
1n nearby northwest Adams County and east central Boulder County

O1l and natural gas activities near the RFP site includes o1l field developments pipeline, and
production operations The closest major o1l and gas fields are 1n northwest Adams County
(Jackpot and Spindle Fields) and 1n east central Boulder County (Boulder Field) A natural gas
pipeline which originates in Wyoming and proceeds across eastern Colorado into Oklahoma,
1§ located approximately 10 miles north of the RFP 1in southern Boulder County Local natural
gas pipelines cross the south side of the RFP The nearest refinery operation 1s the Conoco
Refinery located in Commerce City about 20 miles east of the RFP A north~south oriented o1l
pipeline feeds 1nto the refinery from fields 1n northeastern Colorado and southeastern Wyoming
(Donaldson and MacMillan 1980)

There are four main drainages within the RFP property as shown in Figure 2-4 North Walnut,
South Walnut Rock and Woman Creeks all have intermittent streams These drainages enter
downstream reservoirs that provide drinking and irngation water There are a number of ditches
crossing the area that convey water collected off site to other areas of the RFP Walnut Creek,
or Woman Creek Until late 1974 Plant wastewater had been discharged into Walnut Creek,
and until 1975, filter backwash from the raw water treatment plant went into Woman Creek
All process wastewater 1s now either recycled or disposed through evaporation Evaporation
residues are solidified by the addition of Portland cement characterized and subsequently
managed according to RFP waste management operating procedures Sanitary wastewater 1s
discharged 1n accordance with the RFP s NPDES permut effluent requirements
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222 Regional and Local Hydrogeology

The stratigraphic section that pertains to the RFP includes, 1n descending order, unconsolhidated
surficial units (Rocky Flats Alluvium varnious terrace alluviums valley fill alluvium, and
colluvium) (Figure 2 5) Arapahoe Formation, Laramie Formation and Fox Hills Sandstone
(Figure 2 6) Ground water occurs under unconfined conditions 1n both the surficial and shallow
bedrock umits In addition, confined ground water flow occurs 1n deeper bedrock sandstones

2221 Alluvial Matenals

The Rocky Flats Alluvium underhies a large portion of the RFP  The alluvium 1s a broad planar
deposit consisting of a topsoil layer underlain by up to 100 feet of poorly stratified silt, clay,

sand gravel and cobbles

Unconfined ground water flow occurs in the Rocky Flats Alluvium which 1s relatively
permeable Recharge to the alluvium occurs from precipitation snowmelt, and water losses
from ditches streams and ponds that are cut into the alluvium General water movement 1n the
Rocky Flats Alluvium 1s from west to east and toward the drainages (Ground water flow 1s
also controlled by paleochannels 1n the top of the bedrock ) The water table in the Rocky Flats
Alluvium nises 1n response to recharge during the spring and declines duning the remainder of
the year Discharge from the alluvium occurs at minor seeps in the colluvium that covers the
contact between the alluvium and bedrock along the edges of the valleys OU2 1s situated on
a terrace of Rocky Flats Alluvium that thins to the east of the RFP and does not directly supply
water to wells located downgradient of the RFP

Various other alluvial deposits occur topographically below the Rocky Flats Alluvium 1n the
Plant draitnages Colluvium (slope wash) mantles the valley side slopes between the Rocky Flats
Alluvium and the valley bottoms In addition, remnants of younger terrace deposits, including
the Verdos Slocum and Louviers Alluvia occasionally occur along the valley side slopes

Recent valley fill alluvium occurs 1n the active stream channels
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Unconfined ground water flow occurs 1n these surficial units Recharge 1s from precipitation,
percolation from streams and ditches during peniods of surface water runoff and by seeps
discharging from the Rocky Flats Alluvium Daischarge 1s by seepage into other geologic
formations and streams and by evaporation where the water table approaches the ground
surface The direction of ground water flow 1s generally downslope through colluvial matenals
and then along the course of the stream 1n valley fill materials Duning penods of high surface
water flow water 1s lost to bank storage 1n the valley fill alluvium and returns to the stream

after the runoff subsides

2 2 2 2 Bedrock Matenals

The Cretaceous Arapahoe Formation underlies surficial matenals beneath the Plant Ths
formation 1s a fluvial deposit composed of overbank and channel deposits It primarily consists
of claystone with some sandstone and 1s nearly flat lying beneath the Plant (less than a 2-degree
dip) based on the draft seismic profiling report (Rockwell International, 1989a) The sand
bodies within the claystone are composed of fine-grained sands and silts, and their hydraulic
conductivity 1s relatively low compared to the overlying Rocky Flats Alluvium Total formation
thickness varies up to 270 feet (Robson Romero and Zawistowski, 1981)

The Arapahoe Formation 1s recharged by ground water movements from overlying surficial
deposits and by leakage from streams The main recharge areas are under the Rocky Flats
Alluvium although some recharge from the colluvium and valley fill alluvium 1s hikely to occur
along the stream valleys Recharge 1s greatest duning the spring and early summer when rainfall
and stream flow are at a maximum and water levels in the Rocky Flats Alluvium are high
Ground water movement 1n the Arapahoe Formation 1s generally toward the east, although flow
within 1individual sandstones 1s not fully charactenized at this tme Regionally, ground water
flow 1n the Arapahoe Formation 1s toward the South Platte River in the center of the Denver
Basin (Robson Romero and Zawistowski 1981)

The Laramie Formation underlies the Arapahoe Formation and 1s composed of two units, a thick
upper claystone and a lower sandstone The claystone 1s greater than 700 feet thick and 1s of
very low hydraulic conductivity therefore the U S Geologic Survey (Hurr 1976) concludes
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that RFP operations will not impact any units below the upper claystone umt of the Laramie

Formation

The lower sandstone unit of the Laramie Formation and the underlying Fox Hills Sandstone
comprise a regionally important aquifer in the Denver Basin known as the Laramie-Fox Hills
Aquifer Aquifer thickness ranges from 200 to 300 feet near the center of the basin These
units subcrop west of the Plant and can be seen 1n clay pits excavated through the Rocky Flats
Alluvium The steeply dipping beds of these units west of the Plant (approximately a 50-degree
dip) quickly flatten to the east (less than 2-degree dip) based on prehhminary results of the high
resolution seismic reflection study (Rockwell International, 1989a) Recharge to the aquifer
occurs along the rather limited outcrop area exposed to surface water flow and leakage along the
Front Range (Robson Wacinski Zawistowski and Romero 1981) In the vicimity of the RFP

this would occur west of the Plant where the units subcrop

Sixteen wells were completed in vanous zones within bedrock during the 1987 dnlling program
at OU2 Although claystone was the most frequently encountered hithology immediately below
the alluvium/bedrock contact 1interbedded sandy silty and ligmtic umts with both gradational
and sharp contacts were present as well All of the bedrock encountered directly beneath

surficial maternials was weathered and some saturated sandstones were encountered

223 Site Hydrology

The following discussion of the site hydrology of OU2 includes ground water that occurs in
surficial and bedrock materials and surface water drainage patterns of the Woman Creek and

South Walnut Creek drainages

2231 Ground Water

Ground water occurs 1n surficial matenals (Rocky Flats Alluvium, colluvium and valley fill
alluvium) and 1n Arapahoe sandstones and claystones at OU2 These two flow systems, which
are hydraulically connected at shallower portions of the Arapahoe Formation, are discussed
separately below
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Ground Water 1n Surficial Matenals

Ground water 1s present in the Rocky Flats Alluvium, colluvium and valley fill alluvium under
unconfined conditions Recharge to the water table occurs as 1nfiltration of incident precipitation
and seepage from ditches and creeks In addition detention ponds along Woman Creek and
South Walnut Creek recharge the valley fill alluvium Figure 2 7 shows the potentiometric
surface of the uppermost ground water measured between Apnl 4 and Apnl 8, 1988, and the
locations of alluvial and bedrock wells in the vicimty of OU2 The potentiometric surface
duning April 1988 1s typical of the spring time water table at OU2

The shallow ground water flow system 1s quite dynamic with large water level changes occurring
in response to precipitation events that influence stream and ditch flow For example, between
mid Apnl and September 1986 water levels in wells 1 86 and 4 86 (completed 1n valley fill
alluvium) dropped more than 4 and 8 feet respectively Alluvial water levels are highest during
the months of May and June then decline duning late summer and fall with some wells going
completely dry Ground water flow 1n the Rocky Flats Alluvium 1s generally from west to east,
following the surface of the claystone bedrock

Alluvial ground water discharges to seeps springs surface water drainages, and subcropping
Arapahoe Sandstone at OU2 Seeps and springs occur along the edge of the Rocky Flats
Alluvium terrace (at the alluvium/bedrock contact) and on the side slopes of the terrace Seeps
and springs on the terrace side slopes may be due to thinning of colluvial matenials Ground
water in colluvial matenials south of the 903 Pad and East Trenches Areas discharges to the
South Interceptor Ditch (SID) and ground water 1n valley fill matenals discharges to Woman
or South Walnut Creeks

Hydraulic conductivaty values for surficial matenials were estimated from drawdown recovery
tests performed on 1986 wells during the imtial site charactenzation and from slug tests
performed on selected 1986 and 1987 wells during the Phase I RI (Rockwell International,
1987a) Mean hydraulic conductivities are 4 x 104, 7 x 10¢ and 9 5 x 10* centimeters per
second (cm/s) for Rocky Flats, Woman Creek Valley Fill and South Walnut Creek Valley Fill
Alluvium respectively
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Bedrock Ground Water

Due to therr relatively high permeability, the meandering lenticular sandstones contained within
the claystones (1 € the basal formation) provide the greatest potential for ground water flow 1n
the Arapahoe Formation Flow within individual sandstones 1s assumed to be from west to east,
but the geometry of the bedrock ground water flow path 1s not fully understood at this tme due
to 1ts dependence upon the continuity of the sandstones and their hydraulic interconnection
(Robson Romero and Zawistowski 1981) Evaluation of the lateral extent and degree of
interconnection of the sandstone units 1s a pnimary goal of the Phase II Bedrock RI for OU2

Ground water recharged to sandstones occurs as infiltration from alluvial ground water where
sandstones subcrop beneath the alluvium and by leakage from claystones overlying the
sandstones Ground water from the basal formation of the Arapahoe aquifer 1s used for
irmigation livestock watering, and domestic purposes Wells are located east of the RFP within

the Denver Basin

There 1s a strong downward gradient between ground water 1n surficial matenals and bedrock
Vertical gradients range from 0O 31 feet per foot (ft/ft) between wells 35-86 and 34-86 to
1 05 ft/ft between wells 41 86 and 40-86 These gradients imply a relatively high hydraulic
conductivity contrast between the surficial matenals and bedrock, which 1s supported by

hydraulic conductivity test results

2 2 32 Surface Water

Surface water drainage patterns at the RFP are shown on Figures 2 2 and 2-4 A discussion of
the major OU2 surface water features including the Woman Creek and South Walnut Creek
drainages 1s presented below Collection and treatment of the South Walnut Creek Basin
surface water and seepage 1s being addressed in the IM/IRA (EG&G 1991f) discussed in

Section 1
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Woman Creek

Woman Creek 1s located south of the Plant with headwaters in largely undisturbed Rocky Flats
Alluvium Runoff from the southern part of the Plant 1s collected 1n the SID located north of
the creek and delivered downstream to Pond C-2 (see Figure 2 2) Pond C 1 (upstream of C 2)
receives stream flow from Woman Creek Flow in Woman Creek 1s also influenced by
diversion of water from Rocky Flats Lake into the creek by local landowners The discharge
from Pond C 1 1s diverted around Pond C 2 into the Woman Creek channel downstream Water
in Pond C 2 1s treated and monitored prior to discharge Discharge from Pond C 2 1s 1n
accordance with the Plant s NPDES permit (discharge point 007) Historically discharge from
Pond C 2 has been to Woman Creek however, since October of 1989, treated water 1s being
pumped to the South Walnut Creck drainage and flows off site via the Broomfield Diversion
Canal

Flow in Woman Creek and the SID 1s intermittent This has been observed by field

investigation crews since 1986

South Walnut Creek

The headwaters area of South Walnut Creek has been filled during construction of RFP facilities

As a result flow onginates from a bunied culvert located in the east-central portion of OU2,
west of Building 991 Flow 1n the upper reach of South Walnut Creek 1s directed to the south
of Building 991 and under the Protected Area (PA) fence by a bunied, corrugated metal culvert

The culvert outlet 1s located 1n the South Walnut Creek drainage approximately 500 feet
downgradient of the PA fence near the discharge of the sewage treatment plant A concrete
culvert and a second corrugated metal culvert also discharge mnto the South Walnut Creek
drainage just downgradient of the PA fence and north of the Mound Area The flow from the
concrete culvert onginates as seepage from the hillside south of Building 991 and flows into a
ditch along the slope The corrugated metal culvert drains Plant runoff that collects 1n a
drainage south of the PA The combined flow then enters the South Walnut Creek detention
pond system Below the detention ponds South Walnut Creek, North Walnut Creek, and an
unnamed tributary join within the Buffer Zone to form Walnut Creek Flow 1s routed around
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Great Western Reservoir by the Broomfield Diversion Canal Great Western Reservoir 1s
located approximately 1 mule east of this confluence and 1s a pnmary dnnking water source for

the residents of Broomfield

The South Walnut Creek detention pond system consists of five ponds (B-1, B-2 B-3, B4, and
B 5) that retain surface water runoff and RFP discharges for flood control, monmtoring, and
treatment prior to downstream release All flow 1n the pond system 1s eventually detained 1n
Pond B 5 where 1t 1s treated and monitored prior to discharge Water 1s discharged from Pond
B 5 1n accordance with the Plant NPDES permit (discharge point 006) Ponds B-1 and B-2
are reserved for spill control surface water runoff, or treated sanitary waste of questionable
quality Pond B 3 1s used as a holding pond for sanitary sewage treatment plant effluent The
historical discharge of Pond B 3 was a spray irnigation system located 1n the vicinity of the East
Trenches however this practice has been terminated and current Pond B-3 discharge 1s routed
to Pond B-4 In addition to Pond B 3 discharge Ponds B-4 and B-5 receive surface water runoff
from the central portion of the RFP The surface water runoff received by Pond B-4 1s collected
by the Central Avenue Ditch and the South Walnut Creek Drainage

22 4 Meteorology and Chmatology

The area surrounding the RFP has a semiand climate characteristic of much of the central Rocky
Mountain region Approximately 40 percent of the 15 inch annual precipitation falls duning the
spring season much of 1t as snow Thunderstorms (June to August) account for an additional
30 percent of the annual precipitation Autumn and winter are drier seasons, accounting for
19 and 11 percent of the annual precipitation respectively Snowfall averages 85 inches per
year falling from October through May (DOE, 1980) Temperatures are moderate, extremely
warm and cold weather 1s usually of short duration On the average daily summer temperatures
range from 55 F to 85 F, and winter temperatures range from 20°F to 45°F The low average
relative humidity (46 percent) 1s due to the blocking effect of the Rocky Mountains

Wind temperature and precipitation data are collected on Plant site and summanzed annually
Table 2 1 presents the 1990 annual summary of the percent frequency of wind directions (16
compass points) divided into 6 speed categories These frequency values are represented
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Table2 1

60 Meter Tower
January 1, 1990 to December 31, 1990
Wind Frequency Distribution by Percent - Stability Class D

Rocky Flats Meteorological Monitoring Station

10 Meter Level
Wind Speed Classes (Knots)

Wind 30 60 100 160

Direction <30 <60 <100 <160 <210 2210 Class* Total®
N 08 29 34 16 02 02 9.29 9.25
NNE 11 35 29 10 00 00 8.52 849
NE 11 33 16 03 00 00 631 6.29
ENE 10 23 8 01 00 00 420 419
E 14 30 7 00 00 00 506 504
ESE 09 27 19 01 00 00 560 558
SE 09 35 36 06 00 00 8.57 8.54
SSE 08 2.5 26 06 01 00 666 664
S 07 20 1.5 0.5 01 00 479 478
SSwW 0.5 12 10 03 01 00 309 308
Sw 03 12 12 04 01 00 329 328
WSW 04 11 12 10 04 03 425 424
w 0.5 11 i1 16 11 15 689 6.87
WNW 05 13 1.5 30 18 16 9.59 9.56
Nw 07 16 21 23 07 02 7.54 7.51
NNW 06 19 26 11 01 00 634 632
All 121 350 297 146 47 39 100 00 99 64
Total Percent for this stability class
Total percent relative to all stability classes (A through F)

Total Number of invalid observations in this stability class = 18

Total Number of valid observations in this stability class = 18,240

Joint Data Recovery Rate = 99 9%

SUBSURFACE INTERIM REMEDIAL ACTION PLAN FINAL Avgust 1992
ROCKY FLATS PLANT GOLDEN COLORADO Page 2-23

cg&g\ss-irap\final3\sec-2,aug

e

bt Hnk st ste S s

g



graphically in Figure 2 8 Winds at the RFP are predominantly northwesterly Winds greater
than 4 18 meters per second (m/s) (9 2 miles per hour [mph]) with easterly components occur
with a low frequency The Pasquill Stability Class D represents the prevailing meteorological
conditions for the RFP (EG&G 1991a) and average downwind directional frequencies

Special attention has been focused on dispersion meteorology surrounding the Plant due to the
remote possibility that sigmficant atmospheric releases might affect the Denver metropolitan
area which 1s located in the predominant downwind (southeast) direction  Studies of air flow
and dispersion charactenistics (e g , Hodgin, 1983 and 1984) indicate that drainage flows (winds
coming down from the mountains to the west) turn and move toward the north and northeast
along the South Platte River valley and pass to the west and north of Brighton, Colorado (DOE,
1980) which 1s just north of Denver

225 Ecology

The RFP site includes species of flora representative of tall grass praine short grass plains
lower montane and foothills ravine regions It 1s evident that the vegetative cover along the
Front Range of the Rocky Mountains has been altered by human activities such as burning,
timber cutting road building and overgrazing for many years Since the acquisition of the RFP
property vegetative recovery has occurred as evidenced by the presence of grasses such as big
bluestem and sideoats grama (two disturbance sensitive species) No vegetative stresses
attributable to hazardous waste contamination have been 1dentified (DOE, 1980)

The animal life inhabiting the RFP and 1its buffer zone consists of species associated with western
prairie regions The most common large mammal 1s the mule deer with an estimated population
between 100 to 125 permanent residents There are a number of small carmivores, such as the
coyote red fox striped skunk and long tailed weasel A profusion of small herbivore species
can be found throughout the RFP and Buffer Zone such as the pocket gopher whte-tailed
jackrabbit and the meadow vole (DOE, 1980)

Woman Creek supports an aquatic biota typical of high praine streams Due to the low nutnient
content in Woman Creek the stream supports only small algal populations Cattails and bullrush
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are also present The rocky bottom of Woman Creek supports a relatively diverse biota
composed of may flies caddis fies and other forms typical of clean water streams Redside
dace minnows are abundant 1n the streams and ponds a few bluegill are also present (DOE,
1990a)

Bull snakes and rattlesnakes are the most frequently observed reptiles Eastern yellow bellied
racers have also been seen The eastern short horned lizard has been reported on Plant site, but
these and other lizards are not commonly observed The western painted turtle and the western
plains garter snake are found in and around many of the ponds (DOE, 1980)

Commonly observed birds include western meadowlarks, homned larks, morning doves, and
vesper sparrow A variety of ducks, killdeer, and red winged blackbirds are seen in areas
adjacent to ponds Mallards and other ducks frequently nest and raise young on several of the
ponds Common birds of prey in the area include marsh hawks red tailed hawks, common
birds of prey rough legged hawks Swainson s Hawks, Great Horned Owls, and Burrowing
Owls (DOE 1980)

22 6 Threatened and Endangered Species

Relevant laws and regulations that protect threatened and endangered species include NEPA
of 1969 the Endangered Species Act (ESA) of 1973 (Public Law 93-0205), the Clean Water Act
(CWA) as amended (33 U S C 1251) and the Migratory Bird Treaty Act (16 U S C 1701 711)

Federal agencies must ensure that actions authonized funded, or carned out by them will not
Jeopardize the continued existence of any endangered or threatened species (EG&G, 1991g)

Studies were conducted at the RFP to identify potential habitat for threatened and endangered
species and other species of special concern (EG&G 1991e) A lhiterature search was conducted
to obtain information on sensitive species that may be present at the RFP and data on habutats
present on the site Information on endangered species was obtained from the U S Fish and
Wildlife Service (USFWS) The US Army Corps of Engineers (COE) was contacted for
information on wetland plant species The Colorado Natural Areas Program and Colorado
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Division of Wildlife were contacted for information on state plant and ammal species of special
concern (EG&G 1991e)

Habitat potentially suitable for four sensitive plant species the Colorado butterfly plant (Gaura
neomexicana var coloradensis), the diluvium lady s tresses orchud (Spiranthes diluvialis) the
forktip threeawn (Aristida basiramea) and the toothcup (Rotala ramosior) 1s also present on the
RFP site However no individuals of these species were observed during the reconnaissance

surveys

The bald eagle (Haliaeetus leucocephalus) was 1dentified to occasionally use habitat between 0 3
and 1 1 miles from the RFP site during the winter months Habatat use by bald eagles on the
site 1s expected to be casual if 1t occurs at all No bald eagle nests occur on the RFP site
(DOE 1990a)

Results of RFP studies also indicate that habitats potentially suitable for the endangered peregrine
falcon (Falco peregninus) and the ferruginous hawk (Buteo regalis) are present at the RFP site
(EG&G 1991g) Although the peregnine falcon was not observed dunng the reconnaissance
level surveys two historic eyries are present within 10 miles of the RFP site The Peregrine
Falcon Recovery Plan (USFWS 1984) discourages land use practices that would adversely alter
the character of their hunting habitat or prey base within a 10-mile radius of a nesting chff
(including historical sites)

Potentially suitable habatat 1s also present for six sensitive wildlife species, including whte-
faced 1is (Plegadis chichi) ferruginous hawk (Buteo regalis) mountain plover (Charadnrus
montanus) long billed curlew (Numenius americanus), Preble s meadow jumping mouse (Zapus
hudsonius preblei) and swift fox (Vulpes velox) Insufficient information 1s available to
determine 1f habaitat for the sensitive species Texas horned hizard (Phyrnosoma cornutum) 1s
present on the RFP site Prior to undertaking actions that may affect potentially suitable habitat,
focused surveys will be conducted to determine 1if sensitive wildhife species are present
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The results of the aforementioned studies that pertain to fauna indicate that habitat potentially
suitable for the endangered black footed ferret (Mustele migripes) 1s present on the RFP site

Black footed ferrets require praine dog colomes or complexes of smaller praine dog colones
as habitat In the northeast area of the plant site, approximately 15 acres were 1dentified as a
praine dog colony location These 15 acres are part of a larger colony comprised of an
estimated 47 acres that 1s dissected by Highway 128 This acreage 1s part of a 753 acre complex
that pnnmanly occurs east of Indiana Street Although the 47 acre colony by 1tself 1s insufficient
to support black footed ferrets, the larger complex 1s potentially smtable habatat for ferrets This
753 acre complex 1s fragmented by several major roads and highways No confirmed sightings
have been reported for this area but several unconfirmed sightings have been reported for the
Denver area Surveys of the 753 acre complex may be required to determne if the 15 acres
present on the RFP site 1s habitat for the black footed ferret Surveys will be required only if
potential development directly impacts this colony Based upon the information gathered for this
survey the USFWS 1s not considenng the area of the RFP site as a re introduction site for
black footed ferrets

227 Sensitive Environments - Wetlands and Floodplains

The relevant laws and acts which protect wetlands and floodplains include NEPA, Executive
Order (E O ) 11990—Protection of Wetlands all pertinent sections of the CWA, the Fish and
Wildlife Act plus associated coordination acts, and regulations promulgated under 10 CFR Part
1022 - DOE Comphiance with Floodplain Wetlands Environmental Review Requirements The
rules promulgated under NEPA 42 U S C 4321 et seq 1n 40 CFR parts 1500 through 1508
state that all federal agencies are required to consider the environmental effects to wetlands and
floodplains for any proposed action (EG&G 1990d)

Aernal photography for the 903 Pad Mound and East Trenches Areas was examined for
wetlands 1dentification followed by himited site inspection (EG&G 1990a) Wetlands have also
been 1dentified along both the Woman Creek and SID drainage areas (EG&G, 1990a) The SID
receives surface water runoff from the southern part of the RFP facility with additional
contributions from OU2 However drainage contribution to the SID from OU2 1s minimal
Evenly spaced drop structures along the SID have lowered flow velocities, increased sediment
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accumulation and created fairly dense linear stands of wetlands From a point due south of the
903 Pad and extending to Pond C 2, approximately 0 15 acres of wetlands are contained within
this portion of the SID Two 1solated stands of wetlands have also been 1dentified southeast of
THSS 140 where ground water emerges as seeps or springs These two areas are each less than
500 square feet 1n size Wetland species observed were pnmarily common cattails (Typha
lanfolia) (greater than 95 percent predominance), spike rush (Eleocharis macrostachya) and
bullrush (Scirpus americanus) The wetlands primarly function as flow attenuation features with
additional minor contnbutions to wildlife habitat and water quality enhancement Drainage
contnibution to the SID from OU2 1s minimal

A detailed floodplain analysis has delineated a narrow, 100-year floodplain along the linear
channel configuration of Woman Creek estimated to be 100 feet wide (DOE, 1991a) Woman
Creek 1s an intermittent stream flowing pnmanly 1n response to precipitation events and
interaction between surface water and shallow ground water Initial site characterization studies
completed 1n 1986 record measurable flow occurrences only at 4 of the 11 gauging stations along
the drainage Flow data for each of the four gauging stations was less than 10 gallons per
minute (DOE 1990a)

Each of the proposed actions for the Subsurface IM/IRA along with their anticipated impacts
to floodplains and wetlands are described 1n Section 4 However, since the proposed actions
are not located 1n the above described wetlands, but are at least 400 to 500 feet away, 1t should
be noted that 10 CFR 1022 DOE Compliance with Floodplain Wetlands Environmental Review
Requirements, does not apply

2 2 8 Cultural Resources

NEPA (1969) the National Historic Preservation Act of 1966 (Public Law 89 665), and
subsequent law amendments (Public Laws 91 243 93 54 94-422 94-458) provide that all
federal agencies implement programs for the protection of cultural resources

A Cultural Resources Survey of the RFP was conducted between 31 May and 23 June 1991 that
1dentified 45 cultural resources none of which were recommended as eligible for listing on the
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National Regster of Historic Places (EG&G, 1991a) In addition to the 45 sites located during
the 1991 survey there are six previously identified historic sites that were previously determined
not to be eligible for histing on the National Register for Historic Places However, these sites
were not re-evaluated during this site-wide archeological survey The State Office of
Archeology and Historic Preservation has determined that any action 1n the vicinity of OU2 will
not impact cultural resources (Burney, 1989)

23 CONTAMINANTS — DESCRIPTION AND SOURCES

The following discussion of contaminant types and distmbution are based on data and
interpretations presented in the Phase II RI/FS Work Plan (EG&G, 1990c), Draft Remedial
Investigation Report (Rockwell 1987a) and Draft Remedial Investigation Plan (Rockwell,
1988¢c) Soil ground water and surface water were sampled and analyzed for radionuchdes and
for the Hazardous Substance List (HSL) organics and morganics In general, soils 1n the vicinity
of the THSSs were found to contain low concentrations of VOCs, and occasionally elevated
concentrations of plutomum (Pu) and amenicium (Am) Most soil samples contained phthalates,
but this may be a result of field or laboratory contamination of the samples Carbon
tetrachlonde (CCl,) tetrachloroethene (PCE) and trichloroethene (TCE) are the primary VOCs
found 1n the upper hydrostratigraphic unit (this includes the alluvium and hydrauhically
interconnected bedrock sandstone [uppermost sandstone]) ground water flow system at QU2
Trace elements occurring above natural background levels in ground water include strontium
barium copper and nmickel and to a lesser extent chromium manganese, selemum lead, zinc
and molybdenum Also major cations and amons and total dissolved solids are somewhat
elevated above background throughout and downgradient of the 903 Pad, Mound, and East
Trenches Areas Uranium 238 1s the predominant radionuchide occurring above background 1n
the upper hydrostratigraphic umit ground water flow system An evaporative concentration
conceptual model has been advanced that may explain concentrations of high total dissolved

solids metals and uranium in ground water at QU2

Organic contamination 1s observed in seeps downgradient of the 903 Pad and in the upper
reaches of South Walnut Creek at the Mound Area Also there are somewhat elevated

concentrations of total dissolved solids, major 10ns, strontium, zinc, and uranium at many of the
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surface water stations Seeps downgradient of the 903 Pad have also been found to contain Pu
and Am This 1s postulated to be due to the presence of contaminated suspended solids (1 ¢,
soil) 1n the seep water and 1s based on the chemustry of Pu and Am 1n natural water systems
and studies performed by EG&G The literature indicates that Pu 1s practically insoluble under
oxidizing and near neutral conditions (Cleveland 1979) and Am strongly complexes with
colloidal material and should exist in the particulate fraction (Orlandint et al 1990) That Pu
and Am 1n surface seep water is particulate in nature 1s also supported by prehiminary studies
performed by EG&G (EG&G, 1991) The studies involved successive filtration of OU2 seep
water with filter media possessing various pore sizes (1 ¢ 0 45 micrometers (um), 0 2 um, and
0 1 um) The filtrates were then analyzed for Pu and Am The analyses indicate that Pu and
Am 1n surface water at OU2 are associated with the particulate phase A more, comprehensive
successive filtration study to examine the distnibution of Pu and Am (1 e, dissolved versus
particulate) in QU2 surface water 1s being planned by EG&G at this ime

Pu and Am occur above background 1n surface soils Other radionuchdes and trace metals occur
at low concentrations and are infrequently above background but may also be so1l contaminants
at the 903 Pad Mound and East Trenches Areas Data suggest Pu and Am were released to
soils 1n the area via wind dispersion during 1nitial remedial efforts at the 903 Drum Storage Site

These radionuchides occur 1n surface soils throughout the 903 Pad, Mound, and East Trenches

Areas and other downwind areas to the southeast

The following discussion provides additional details of contamination in OU2 ground water,
soils sediments and surface water Comprehensive ground water monitoring at the RFP has
occurred since 1986 Wells have been installed throughout the property and are sampled
quarterly Appendix B-1 presents a summary of VOCs, radionuchides, metals, and mnorganic
contaminant concentrations above detection limits 1n the unconfined ground water system at
OU2 The extent of so1l contamination at the 903 Pad, Mound, and East Trenches Areas was
determined from soil samples collected 1n 1987 duning the Phase I RI (Appendix A) Samples
were collected from boreholes drilled 1n and adjacent to known IHSS locations (Figure 2 9)
Two foot intervals were composited for VOCs, and 2 to 10-foot intervals were composited for
all other analytes Boreholes were not drilled 1nto sites still containing wastes (the Trenches and
903 Pad) due to potential health hazards to field workers and potential for release of waste

SUBSURFACE INTERIM REMEDIAL ACTION PLAN FINAL Avgust 1992
ROCKY FLATS PLANT GOLDEN COLORADO Page 231
cg&g\ss-rap\final3\scc-2 aug

P Y i ST Do ST N o otidts sitontoe  onlmsmias



constituents to the environment Data for surface water and sediments has not been tabulated
i this IM/IRAP because these media are not directly relevant to the IM/IRA Nevertheless, a
discussion of existing contammnation in these media 1s provided in order to present a

comprehensive description of the nature and extent of contamination at QU2

231 Background Characterization

In order to facihitate the interpretation of chemical results 1n non background areas, a background
charactenization program has been implemented to define the spatial and temporal vanability of
naturally occurring constituents Field work was conducted in 1989, and a draft Background
Geochemical Characterization Report was prepared and submutted to the regulatory agencies on
15 December 1989 (Rockwell International 1989a) The draft report was updated in December
1990 to include additional rounds of ground water and surface water samples The document
summarizes the background data for ground water surface water sediments, and geologic
matenals and identifies preliminary statistical boundanes (tolerance intervals) of background
variability Spatial vanations 1n the chemustry of geologic materials and water were addressed
by placing sample locations throughout background areas at the Plant Evaluation of temporal

variations in water chemlstry 1S ongoing

232 Sol Contamination

The following discussions include a summary of VOCs radionuclides, and metals concentrations
that are above detection limits 1n soils at QU2 This discussion 1s considered preliminary
because soil samples have not been collected 1n the actual waste bunal areas (IHSS) This type
of sampling will be conducted during the Phase II RI

2321 Volatile Orgamic Contamination

VOCs (ncluding PCE, TCE, toluene, 2 butanone, CCl, acetone and methylene chlonde)
were reported 1n samples from the 903 Pad and East Trenches Areas Occurrences of total
xylenes ethylbenzene and toluene were also reported for the 903 Pad Area whereas 1 2
dichloroethane (1 2 DCA) 1 1,1 TCA and 1 1,2 Trnichloroethane (1,1 2 TCA) were reported
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1n an East Trenches borechole The Mound Area soils, like other portions of OU2, contained
acetone (hundreds of micrograms per kilogram) and methylene chlonde (typically tens of
micrograms per kilogram) at concentrations too low to unambiguously demonstrate
contamination with these compounds Other orgamc constituents in the Mound Area (PCE,
CHCl,, 1 2 DCA) were less numerous and at lower levels than at other areas within QU2

2 3 22 Inorganic Contamination

Radionuchide Contamination

Based on the Phase I RI borehole data Pu and Am are the principal radionuclide contaminants
exhibiting elevated concentrations 1n soils Highest concentrations occurred in samples that
included the surface soils 1n the area and were typically on the order of 100 picoCunes per
gram (pCr/g) Because many of the surface soil samples were mixed 1into large composites, the
Phase I RI data do not eliminate the presence of radionuchides other than Pu and Am Cesium
137, tnttum and uranium were detected albeit at near background concentrations and in fewer
than 10 samples Surface contamination of soils with Pu and Am was further demonstrated by
recent aerial and in situ radiological surveys (EG&G 1990a EG&G 1991b) (Figures 2 10
and 2 11) The radioactivity detected in that survey was associated with known radioactive
matenal storage and handhing areas (1 ¢ the 903 Pad) and was attributed to Pu, Am, and a
uranium decay product Soil sampling indicated elevated concentrations of americium 1n soils
east of the 903 Pad Lip Site as high as 97 pCi/g and by inference from their expected activity
rattio plutonium as high as 500 pCi/g Subsequent analysis of samples from the area with high
amencium concentrations indicated plutonium concentrations as high as 457 pCi/g The
cesium 137 activity at RFP 1s at a level consistent with global fallout

Metals Contamination

Several metals occurred above background in soil samples (aluminum, arsenic, barium,
cadmium calcium 1iron mercury manganese lead antimony vanadium and zinc) aithough
most exceeded background by less than a factor of two and/or in only one or two samples

Appendix A presents maximum metal concentrations in soils

SUBSURFACE INTERIM REMEDIAL ACTION PLAN FINAL August 1992
ROCKY FLATS PLANT GOLDEN COLORADO Page 2-34
cg&g\ss-1rap\final3\scc-2 sug

P PR R Y N

asedirbes mdeh



233 Ground-Water Contanmnation

2331 Volatile Orgamc Contamination

The primary VOCs 1n ground water (CCl,, PCE, and TCE) are portrayed by 1sopleths for
alluvial ground water 1n Figures 2 12 through 2 14 and bedrock ground water in Figures 2-15
through 2 17 This data provides a representative snapshot of ground water contamination at
0OU2, 1 e, previous and subsequent water quality data show similar patterns of ground water
VOC contamination The ground water data in Appendix B-2 confirm the relative dominance
of CCl, PCE and TCE 1n alluvial and shallow bedrock ground water at OU2 compared to other
VOCs and documents occurrences of 1 1-dichloroethane (1,1 DCA) 1 1-dichloroethene (1,1-
DCE) 1 2 dichloroethene (1 2 DCE) and vinyl chlonde (all are possible degradation products
of the principal contaminants) and 1 1 1 trichioroethane (1,1,1 TCA), total 1,2 DCE, 2

hexanone chloroform (CHCl;) methylene chlornde, acetone, and carbon disulfide The latter
four analytes were reported at levels below detection limit and therefore represent only esimated

values

A review of Figures 2 12 through 2 17 suggest that the 903 Pad 1s the main source of CCl,, with
possible contrnibutions from the northemn East Trenches Also, the Mound Area appears to be
the main source of PCE, and TCE occurs throughout OU2 1implying multiple sources

2 3 3 2 Inorgamic Contamination

R I

Appendix B 2 shows that dissolved concentrations of the uranium 1sotopes (U 234 U 23S, and
U 238) have been above background at OU2 The maximum concentration for uranium 238 was
28 + 2 picoCunes per liter (pCi/f) in well 12 87 1n the 903 Pad Area Numerous occurrences
of uranium at lower concentrations and in wells completed 1n diverse hithologies demonstrate that
the distnibution of uranium 1s not thoroughly delineated at OU2 Review of unvalidated Pu data
(total and dissolved) for ground water wells east-southeast of the 903 Pad indicates Pu in ground
water 1s generally at non detectable levels (error term 1s greater than the reported value) The
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highest concentrations of Pu reported were in well 2 71 (total plutommum = 1 9 £ 1 pCi/f on
3/11/87 and 32 + 3 pCy/€ 1n 1988) However there are three other sampling events showing
total Pu was non detectable and the reported value for 1988 1s suspect because an exact date for
the sample cannot be determined from the documentation Furthermore there are seven other
analyses for dissolved plutonium for this well where the radionuchide was non-detectable

Because Pu and Am are infrequently detected 1n ground water at this well and elsewhere 1t 1s
uncertain whether these radionuclides are actual ground water contaminants

Metals

Metals that exceeded background in one or more wells in the second quarter of 1989 include
aluminum anttmony arsenic barium, cadmium, chromium, copper, iron, lead, lithium,
manganese mercury molybdenum nickel potassium selentum silver, strontium, vanadium,
and zinc A summary of multiple sampling events (Appendix B-1) shows that only a subset of
these analytes repeatedly exceed background and/or exceed background by a wide margin The
sporadic exceedances of background and the absence of apparent gradients in metal
concentrations with respect to IHSSs hinders drawing defimite conclusions as to whether these

constituents are denived from THSSs

Major Ions

Major 10ns and total dissolved solids (TDS) are somewhat elevated above background throughout
and downgradient of the 903 Pad Mound and East Trenches Areas (Appendix B-2) Total
dissolved solids typically ranged between 400 and 1 000 milligrams per liter (mg/¢) chlonde
was generally 30 to 100 mg/¢, nitrate was 2 to 10 mg/¢, and most sulfate concentrations were
between 10 and 100 mg/f in the second quarter of 1989 In general, major cations were
accordingly elevated The highest concentrations of major 1ons are 1n well 29 87 southeast of
the 903 Pad although TDS 1n ground water at the northernmost wells (34 87 and 35 87) was
also quite high in (~ 1,000 mg/¢)
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2 3 4 Surface Water Contamination

Surface water and surface seep stations 1n the vicimity of the 903 Pad, Mound, and East
Trenches Areas were sampled duning field activities from 1986 through 1991 The following
discussion 1s based on all available data because many seeps or stream stations were dry during
some samplings Surface water monitoring locations are shown in Figure 2-18 The surface
water seeps are immediately downslope and southeast of the 903 Pad Area and downslope and
north of the Mound Area and East Trenches Areas

Because surface water at seeps and 1n streams represents ground water discharge (intermittent
discharge with respect to streams) the surface water compositions are similar to those of local
ground water The data for both media show that PCE, TCE, CCl,, and their degradation
products are the principal VOCs and show very similar major 10n contents as well However

there 1s enough vanability within stations so that 1t 18 not possible to demonstrate surface/ground

water connections on a well by well, seep-by seep basis

Seeps 1n the vicinity of the 903 Pad Lip Site have had sigmficant concentrations of Pu and/or
Am However the samples contained suspended solids and surface soils in the vicimity of the
seeps are contaminated with radionuchdes Furthermore total radiochemistry data do indicate
notably higher Pu and Am concentrations than 1n filtered samples (0 45 um nominal pore size),
demonstrating that most of the radionuclides are in a particulate form Therefore, the local soils
represent the most direct potential source for seep contamination There 1s no immediate threat
to public health and the environment posed by surface water contamination because the affected
surface water 1s contained within the Plant boundary by existing detection ponds, and 1s treated
and monitored prior to discharge for removal of volatile organic contaminants and suspended

particulates to which radionuchides 1f present are likely to adsorb

235 Air Contamnation

The 903 Pad Area 1s recognized as the principal source of airborne Pu contamination at the RFP
An extensive air monitoring network known as the Radioactive Ambient Air Monitoring Program
(RAAMP) 1s maintained at the Plant 1n order to monitor particulate emissions from the 903 Pad
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Area and other Plant faciliies Histonically, the particulate samplers located immediately east,
southeast, and northeast of the 903 Pad Mound, and East Trenches Areas have shown the
highest Pu concentrations This finding 1s corroborated by the results of soil surveys that
indicate elevated Pu concentrations to the east, particularly southeast of the area However,
RAAMP has found ambient air samples for Pu to be well within the DOE guidelines of 20 0 x
10 pC1/¢ estabhished for the protection of human health (Rockwell International, 1987b)

23 6 Summary of Contamination

The Phase I RI investigations of environmental media lead to the general conclusions that
volatile organic and norganic contamination in soils ground water, and surface water and
radionuclide contamination 1n soils exist around several OU2 ITHSS The RI also determined that
the distnbution and magnitude of the contamination can be better delineated via sampling and
analysis planned for the Phase II investigation

TCE PCE and CCl, are the principal organic contaminants in soils, surface, and ground
waters with lesser amounts of their degradation products and other compounds at numerous
sampling sites throughout OU2 Apparent Pu and Am 1n surface water samples are other

apparent indicators of RFP-denived contamination

Several metals and other 1norganic constituents (including uranium) are also above background
1n the environmental media but the data do not permit unambiguous conclusions with regard to
contamination The uncertainty results in part from the absence of clear concentration gradients
and from the hmited knowledge of the inorganic composition of waste sources in OU2 Natural
processes (e g evaporative concentration) may govern the source and distnbution of such
inorganic constituents This will be further investigated 1n the context of long term remediation
at OU2

24 AN AT

Appendix A of Volume II presents a compilation of volatile orgamic 1norgamic and
radiochemustry data for all ground water monitoring stations at QU2 that are available at this
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time Some of the data have been validated, they are identified 1n the appendices by a qualifier
adjacent to each datum The quahfiers V (vahd) A (acceptable with quahfications), and

R (rejected) are assigned 1n accordance with the ER Program Quality Assurance/Quality
Control (QA/QC) Plan (Rockwell International 1989c) Rejected data either did not conform
to the QA/QC procedures or insufficient documentation exits to demonstrate conformance with
these procedures These data at best, can only be considered qualitative measures of the analyte
concentrations The schedule for the IM/IRA does not permit waiting for all data to be
validated However the validated data and their similanty to invalidated data are considered
sufficient for this IM/IRAP/EA

25 SITE CONDITIONS THAT JUSTIFY AN IM/IRA

The IM/IRA will provide information for selection design and implementation of the final

remedial action that addresses subsurface VOC contamination

As discussed 1n Section 1 there 1s no immediate threat to public heaith and the environment
posed by subsurface VOC contamination at OU2 Cleanup of subsurface VOC contamination
at OU2 will therefore be addressed in designing and implementing final remedial actions
However uncertainties with respect to the OU2 subsurface geology and its effect on site-specific
remedial technology performance presents many challenges for selection and design of final
actions Thus the IM/IRA 1s an investigative tool to resolve such uncertainties and streamline
the RI/FS/remedial action (RA) process which 1s the pnmary justification for the proposed
Subsurface IM/IRA at OU2
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SECTION 3
IDENTIFICATION OF SUBSURFACE IM/IRA OBJECTIVES

The pnimary objective of the Subsurface IM/IRA 1s to provide information that will aid in the
selection and design of final remedial actions at OU2 that will address removal of suspected
residual free phase VOC contamination. In general, the information to be collected includes
subsurface characterization and site specific technology performance data, which can be used
1n the FS remedial alternatives evaluation and final remedial system design The IM/IRA will
be comprehensive 1n that subsurface geological data will be collected for a mimimum of three
different OU2 locations Based on the meetings between DOE, EPA, and CDH during the
Fall of 1991 (Section 1) DOE 1s proposing this Subsurface IM/IRAP/EA that specifies
treatability testing at the 903 Pad Mound and East Trenches Areas for the implementation

and evaluation of VOC source removal technologies

The NCP [40 CFR 300430 (e)] requires that, in development of remediation goals, the

following be considered

. ARARs

J For systemic contaminants, concentration levels that will not cause adverse effects
to the human population and sensitive subgroups over a hfetime of exposure

o For carcinogens exposure levels represent an upper bound lifetime cancer risk
between 10* and 10° The 10 nisk level 1s to be used as a point of departure
when ARARs are not available or are not sufficiently protective because of
multiple contaminants or multiple exposure pathways

J Factors related to detection hmuts
J For current or potential sources of drinking water attainment of Maximum

Contaminant Level Goals (MCLGs) or Maximum Contaminant Levels (MCLs),
if MCLGs are zero
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o Attainment of CWA ambient water quality criteria (AWQC) where relevant and
appropnate

The IAG 1n paragraph 150 states Interim Remedial Actions/Interim Measures shall, to the
greatest extent practicable, attain ARARs Also for interim actions, the NCP [40 CFR
300 430(f)] specifically notes that an ARAR can bé waived if the action 1s to become part of
the final remedy that will attain ARARSs

This section identifies and analyzes ARARS relevant to the proposed Operable Unit No 2
Subsurface IM/IRA. Because a remedial action would be considered an on site IM/IRA to
be administered under CERCLA, only substantive and not admimstrative requirements of

regulations (such as RCRA) apply Permuts, for example are not required (per paragraph 121
of the IAG)

Applicable requirements as defined 1n 40 CFR 3005 mean those cleanup standards
standards of control and other substantive requirements, critenia, or hmitations promulgated
under federal environmental or state environmental or facility siting laws that specifically
address a hazardous substance, pollutant contaminant, remedial action, location, or other
circumstance found at a CERCLA site  Only those state standards that are identified by a
state 1n a timely manner and that are more stringent than federal requirements may be
applicable  Relevant and approprnate requirements also defined 1n 40 CFR 300 5, mean
those cleanup standards standards of control and other substantive requirements, critena,
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 simular to those encountered at the CERCLA site that their use 1s 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 appropniate  According to
CERCLA §121(d)(2) 1n order to be considered an ARAR a state requirement must have
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been promulgated As defined in 40 CFR 300 400(g)(4) of the NCP, the term promulgated
means that the requirement 15 of general applicability and 1s legally enforceable

322 Items to be Considered

In addition to ARARs adwisories critena, or guidance may be 1dentified as to be considered
(TBC) for a particular release As defined in 40 CFR 300 400(g)(3), the TBC category consists
of advisones cntena, or guidance developed by EPA, other federal agencies, or states that
may be useful in developing remedies Unlike ARARs use of TBCs 1s discretionary

323 ARAR Categones

In general, there are three categories of ARARs These categones are

. Ambient or chemical specific requirements
o Location specific requirements
o Performance design or other action spectfic requirements

Each category 1s discussed 1n more detail below

3.3 AMBIE AL-SPECIFI 1|

Ambient or chemical specific requirements set health or risk based concentration hmits 1n
various environmental media for specific hazardous substances or pollutants These
requirements set protective clean up levels for the chemicals of concern 1n the designated
media, or may act as action related requirements 1n indicating a safe level of air emission or
wastewater discharge The chemucal specific ARARSs 1dentified herein are used 1n defining the

remediation goals for discharge of treated ground water to surface water

ARARSs are denved primarily from federal and state health and environmental statutes and
regulations Where background concentrations for constituents are above the ARAR for that
constituent a waiver from the ARAR may be approprniate A summary of ARARs for the
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contaminants found to exceed background in OU2 ground water are presented in Appendix C,
Table C 1 and includes ARARs for volatile organics metals, conventional pollutants, and
radionuchides TBCs are also 1dentified 1n Table C 1 where ARARs do not exist, and are used

as goals for ground water treatment

The two sets of ARARs 1dentified 1n Table C 1 are those previously established for the OU1
ground water treatment facihity and for the OU2 South Walnut Creek surface water treatment
facihty These ARARs were established by the regulatory approval of the respective IRAPs
that define the IM/IRAs for OU1 and OU2 Both of these treatment facilities are candidates
for the treatment of ground water extracted during the Subsurface IM/IRA. A third candidate
facility 1s the Building 231/374 treatment systems The Building 231/374 facility 1s a zero
discharge treatment system therefore water quality chemical specific ARARs are not

applicable

There are a number of potential OU2 ground water contaminants for which ARARs were not
identified 1n the respective OU1 and OU2 IRAPs, 1 ¢, these contaminants were not expected
to be present 1n the influent based on the quality of the water the systems were designed to
treat These contaminants are identified in Table C1 For thuis IM/IRA, ARARs or TBCs
(in the absence of an ARAR) have been 1dentified for these contaminants by applying the
ARAR rationale 1n the respective IRAPs and selecting the rationale (and ARAR) that was
most stringent This techmque 1s used for the Subsurface IM/IRA to provide conservative
effluent standards for all potential OU2 ground water contamunants It 1s not, however,
considered a basis for establishing ARARs for future remedial efforts at the RFP DOE 1s
preparing a consohdated approach to establishing ARARs for future remedial activities that
1t plans to offer to EPA and CDH 1n the near future This consohdated approach will provide
the premuse for discussions with EPA and CDH on the ARAR selection methodology to be

used for remediation at all operable units at the RFP

Of the elements/compounds detected 1n ground water at OU2 ARARs or TBCs cannot be
identified from environmental regulations and guidance for 4 methyl 2 pentanone,
2 hexanone calcrum, magnesum, potassium, sodium, strontium, bicarbonate and cesum'”’
(Note As discussed 1n Section 23.3 cestum' 1s not an RFP contaminant) For these
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constituents, background concentrations (EG&G, 1990b) are used as goals for the IM/IRA.
For organic contaminants background 1s considered the Contract Laboratory Program (CLP)
Contract Required Quantitation Limits (CRQL)

Regardless of ARARs the system ultimately used for treatment of ground water in this
IM/IRA will be selected based on the ability of the treatment system to remove the
contaminants actually measured 1n the extracted water e g the OU1 facility will not be used
if the ground water contains above background plutonum or americium concentrations
because this facility was not designed for their removal (Note The umt processes 1n the
OU1 facility potentially can remove plutomum/amerncium, but treatment performance for
removal of these radionuclides would have to be demonstrated before OU2 ground water 1s
transferred there for treatment ) Likewise the Building 231 facility utilizes activated carbon
for organic contamunant removal and the presence of methylene chlornide, vinyl chlonde
chloroform or ketones 1n extracted ground water would render this facility inappropnate for
use The South Walnut Creek Basin Treatment System has been designed to treat water
contaimng all of the potential OU2 contaminants Based on current data, this treatment
system 1s the preferred system for the Subsurface IM/IRA. Treatment performance
considerations for selection of the Subsurface IM/IRA ground water treatment system 1s

discussed further 1n Section 4

34 LOCATION SPECIFIC REQUIREMENTS

Location specific ARARs are limuts placed on the concentration of hazardous substances or
the conduct of activities solely because they occur 1n certain locations These may restrict or
preclude certain remedial actions or may apply only to certain portions of a site Examples
of location specific ARARs that pertain to the IM/IRA are federal and state siting laws for
hazardous waste facilities (40 CFR 264 18 fault zone and floodplain restrictions), and federal
regulations requiring that actions mimmize or avoid adverse effects to wetlands (40 CFR
Part 6 Appendix A and 40 CFR Parts 230-231)

More specifically 1n addition to the requirements described above pertinent location specific

ARARs include Colorado requirements for siting of hazardous waste faciities and
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wastewater treatment facilities (Colorado Rewised Statue 25 15 101 203 208 302 and
25 8 292, 702, respectively) National Historic Preservation Act requirements for preservation
of significant articles and historic properties (36 CFR Parts 65 and 800, respectively), federal
cntical habitat protection requurements (50 CFR Parts 200 402 and 33 CFR Parts 320-330)

and federal requirements for the protection of fish and wildhfe resources (40 CFR 6 302)

A summary of location specific ARARs which this IM/IRA will attain to the greatest extent
practicable 1s presented in Table C-4

35 PERFORMAN | PECI

Performance design, or other action specific requirements set controls or restrictions on
particular kinds of activities related to management of hazardous substances or pollutants
These requirements are not triggered by the specific chemicals present at a site, but rather by
the particular IM/IRA actions that are part of this plan Action specific ARARs are
technology based performance standards, such as the Best Available Technology (BAT)
standard of the Federal Water Pollution Control Act Other examples include RCRA
treatment storage and disposal standards and CWA pretreatment standards for discharges
to publicly owned treatment works (POTW)

RCRA land disposal restrictions (LDR) for certain contaminants (40 CFR Part 268 40) are
also action specafic ARARs for the disposal of secondary wastes generated during water
treatment Any wastes, hazardous or not, are subject to CERCLA section 121(d)(3), also
known as the off site policy The off site policy requires that CERCLA wastes be shipped
off site only to facihities in comphance with applicable federal and state laws Action specific
ARARs that will be attained by the IM/IRA to the greatest extent practicable are included
in Table C3 Table C 2 presents RCRA LDRs that are potentially ARAR for placement or
land disposal involving non effluent wastes (e g, treatment sludges excavated soils, used
treatment maternials) 1f they may be determined to contain hazardous wastes LDR
requirements may be relevant and approprnate for wastes that are not hazardous wastes, as
defined 1n 40 CFR Part 261 but do contain hazardous substances Any wastes generated by
the IM/IRA will be evaluated to determine if they are 1dentifiable as hazardous wastes At
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present, no determination has been made whether the anticipated contaminants of wastes from
the IM/IRA are listed hazardous wastes However, IM/IRA wastes such as spent carbon may
be found to be charactenstically hazardous (40 CFR part 261 Subpart C)

Action specific ARARs also exist for air emussions from this IM/IRA. The Colorado Air
Quality Control Commussion (AQCC) has established emussion control regulations for the
protection of state air quality Relative to this IM/IRA, AQCC regulations provide pertinent
requirements that must be considered Action specific ARARs, which the IM/IRA will attain

to the greatest extent practicable, are included 1n Table C 3

AQCC Regulation 7 (§ CCR 1001 7) provides requirements for sources of VOCs that are
associated with the formation of ozone Regulated sources of VOCs must implement
Reasonably Achievable Control Technology (RACT) and describe any control measures 1n an
emission permit application to the Air Quality Control Division (AQCD) According to
AQCC Regulation 3 Section III D the threshold for the permit requirement 1s emission of
1 ton or more of VOCs per year As defined in Section G of the AQCC Common Provisions
Regulations RACT means a technology that will achieve the maximum degree of emussion
control that a particular source is capable of meeting, and which 1s reasonably available
considering technological and economic feasibility The IM/IRA will not emat VOCs 1n excess
of 1 ton/year because a vapor treatment system will be used to remove 1n excess of 99 percent
of the VOCs However the treatment system would constitute a RACT

AQCC Regulation 8 (5 CCR 1001 8) includes requirements for the control of hazardous air
pollutants Of the potential contamunants 1n this IM/IRA, beryllum, benzene, mercury, lead,
and vinyl chloride are considered hazardous air pollutants according to this regulation. With
the exception of lead the requirements of Regulation 8 are neither applicable nor relevant
and appropriate to this IM/IRA. In general the controls of Regulation 8 apply to emission
sources that use or manufacture material containing the hazardous air pollutant. Since this
IM/IRA will neither use nor manufacture any of the hazardous air pollutants, the emussion
Iimat provisions of Regulation 8 are not ARAR however they do provide useful gmdance to
be considered With respect to lead the emussion limut of 15 micrograms per cubic meter
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(ug/m®) applies to any stationary source Therefore, the standard may be applicable to the
IM/IRA, and accordingly has been apphed as ARAR

Under EPA regulations at 40 CFR Part 61 Subpart H, hazardous air pollutant restrictions also
exist for radionuchide emussions at DOE facilities These regulations require monitoring to
ensure that any radionuchides emtted do not result in any member of the public receiving an
effective dose equivalent of 10 milhiradiation equivalent man per year (mrem/yr) Because
this standard applies to RFP as a whole plant emussions are regularly assessed The plant
emussions have been found to fall orders of magnitude below the standard Emussions from
the IM/IRA will be monitored and the results incorporated with the plant data

A table summarizing restrictions on IM/IRA air emussions 1s presented in Table C 5

As explained m the NCP (see 55 FR 8666) OSHA requirements for worker protection 1n
hazardous waste operations and emergency response (29 CFR 1910 120) are applicable to
workers involved i1n hazardous substance related activities as well as other OSHA
requirements related to specific circumstances or activities Even though these requirements

are not environmental 1n nature and therefore, are not considered ARARs, they must be

satisfied
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SECTION 4
PROPOSED ACTIONS

This IM/IRA 1nvolves application of in situ vacuum-enhanced vapor extraction at three different
subsurface environments at OU2 for removal of suspected, residual free phase VOCs from the
vadose and saturated zones The three subsurface sites selected for implementation of the
IM/IRA differ 1n their expected geology and nature of contamination Each of the three selected
sites are located within one of the three pnmary OU2 areas 903 Pad, Mound and East
Trenches As discussed in this section, each of the sites offer unique challenges for in situ

remediation of the subsurface

Implementation of the proposed in situ vacuum-enhanced vapor extraction actions may be
complicated by uncertainties resulting from incomplete site characterization of OU2 A phased
implementation of the proposed actions 1s therefore proposed to ensure project success The

planned phases of implementation include

o Location of test sites
. Pilot testing
° Post pilot operation (if deemed beneficial)

The first phase 1s the location of suitable test sites at the 903 Pad, Mound, and East Trenches
Areas Data from the Phase II RI will be used to pinpoint locations for the vapor extraction and
mnjection wells In the event that these data do not provide enough information to select well

locations a soil vapor survey will be conducted

The second phase involves in situ pilot testing of the proposed vapor extraction systems at each
of the test sites Information collected during the pilot studies will aid 1n the selection, design,
and implementation of final subsurface VOC removal actions at OU2 Information from the
pilot study phase will also be used to assess the benefit of pursuing the final phase of the
IM/IRA post pilot study operation of the systems with system modifications as appropnate
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The final phase of IM/IRA mmplementation 1s post pilot operation (1if deemed beneficial) of the
vapor extraction systems at the three OU2 test sites EPA OSWER Observational/Streamlined
Approach methodology has been used to formulate the proposed actions to mmmmize difficulties
in the execution of this IM/IRA The Observation/Streamlined Approach involves development
of a remedial action based on probable site conditions that are identified using existing
information and that are modified as necessary as additional information 1s gamned during

implementation

Pnior to presentation of the proposed actions 1t 1s useful to consider the rationale behind
selection of in situ vacuum-enhanced vapor extraction for this IM/IRA This background
information 1s presented in Section 4 1 Section 4 2 describes the process that 1s used to
cntically evaluate the effectiveness 1implementability and environmental impact of the proposed
actions Sections 4 3 through 4 5 present and evaluate each of the proposed actions at the 903
Pad Mound and East Trenches Areas respectively Section 4 6 presents a detailed description
of existing or planned RFP water treatment facihties that could potentially be used to treat
contaminated ground water generated during Subsurface IM/IRA dewatering operations
Section 4 7 presents an environmental assessment of the No Action Alternative with respect to
OU2 subsurface VOC contamination, and Section 4 8 provides a summary comparison of
environmental impacts from the proposed remedial actions and the No Action Alternative

41 ATIONA

NCP guidance states that few alternatives and in some cases perhaps only one should be
developed for interim actions  Based on a review of technologies available for in situ
removal/destruction of VOCs only one remedial alternative in situ vacuum-enhanced vapor
extraction was selected for immediate implementation 1n the Subsurface IM/IRA A second
technology in situ steam stripping, 1s also being considered for investigation as part of this
IM/IRA because 1t has the potential to recover both VOCs and radionuchdes and the technology
1s currently being tested by DOE

The technology review process involved identification of potentially feasible VOC
removal/destruction technologies followed by evaluation with respect to the following cnitena
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° Achieve IM/IRA objective
. Address the source of the dissolved phase ground water plume

. Minimize the risk of spreading contamination

As discussed 1n Section 3 the pnimary objective of the IM/IRA 1s to collect information that wall
aid 1n selection and design of final OU2 remedial actions that address subsurface residual free
phase VOC contamination

Source removal played an important role in the technology review process The organic
contaminants at OU2 are primanly chlorinated solvents (PCE TCE and carbon tetrachlonde)

All of the chlorinated solvent contaminants at QU2 have specific gravities greaterthan 1 0 (1 e,
heavier than water) Liquids with this property are referred to as Dense Non Aqueous Phase
Liquids or DNAPLs These substances have very low solubilities in water, on the order of 100
to 1 100 mg/¢ (parts per milhon) For this reason, classical remedial actions like ground water
extraction and aboveground treatment will not remediate the site 1n a timely manner Pump and
treat technologies require that the source matenal first dissolve into the ground water For
example removal of a 55 gallon solvent spill in this manner would require pumping
approximately 45 000 000 gallons of ground water with an average concentration of 2 mg/¢

Furthermore the water bearing formations at OU2 are not expected to yield large volumes of
water due to their low permeabihities Therefore, technologies that have the potential to directly

remove the source material were considered desirable

Finally the review process involved examining technologies with respect to their nsk of
spreading VOC and radionuchide contamination This 1s particularly important at OU2 due to
the potential mobilization of radionuclides that may be present at the test sites, specifically
uranium plutonium and amencium  Radionuchide mobility in the aquifer 1s sensiive to
fluctuations 1n temperature and pH Candidate remedial technologies were eliminated from
further consideration if they posed any unknown nsk of uncontrolled mobihization of

radionuclides or VOCs
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Candidate in situ remedial technologies considered for the Subsurface IM/IRA 1ncluded

o Dehalogenation

o Chemical oxidation

. Steam stripping

o Bioremediation

o Vacuum-enhanced vapor extraction

In suu dehalogenation involves introducing an aqueous dehalogenating solution such as sodium
borohydnite solution or zinc and acetic acid into the affected portion of the aquifer
Dehalogenating solutions are reductants that liberate nascent (atomic) hydrogen, which replaces
chlorine atoms on the solvent molecules sigmficantly reducing their toxicity However there
are process uncertainties with respect to uncontrolled mobilization of radionuchdes that may be
present 1n the subsurface The dehalogenation solutions may for example, lower the pH of the
ground water or degrade subsurface humc matenals potentially increasing radionuchde
mobility Bench scale treatability studies will be performed to resolve this uncertainty prior to

consideration of the technology for field implementation

In sutu chemical oxidation involves introducing an aqueous oxidizing solution such as a
combination of metallic iron and hydrogen peroxide (1 ¢ Fenton s reagent) into the affected
portion of the aquifer The oxidizing agent (hydroxyl radical 1n the case of Fenton’s reagent)
reacts with the VOCs to mineralize them to carbon dioxide and water Preliminary results of
bench scale testing of chemical oxidation for the 881 Hillside ultra violet (UV)
peroxide/oxidation treatment system have indicated successful destruction of VOCs containing
carbon carbon doublebonds 1 ¢ TCE PCE etc ) The results have suggested poor destruction
efficiencies for VOCs not containing the reactive carbon-carbon double bonds (1 e carbon
tetrachloride 1 1,1 TCA, etc) Also as discussed above for in situ dehalogenation, there are
uncertainties associated with chemical oxidation with respect to

uncontrolled mobilization of radionuclides Therefore treatability studies examining chemical
oxidation will be conducted 1n the laboratory pnior to consideration of the technology for field

1mplementation
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In sutu bioremediation utilizes naturally occurring or cultured microorgamsms to degrade VOCs
Nutnents and co-metabolites are 1njected into the subsurface to augment and sustain the microbe
populations Bioremediation has successfully treated many non halogenated hydrocarbons, but
has been less successful with halogenated compounds Nonetheless recent progress in
bioremediation research indicates that this technology holds promise for the degradation of
halogenated organic compounds At this time however inclusion of bioremediation
investigations in the Subsurface IM/IRA at OU2 1s premature If future research progress
indicates that bioremediation 1s a practical alternative for degradation of free-phase chlonnated
solvents this technology will be tested to examine 1ts apphcability for OU2

In suu steam stnpping includes 1njection of pressunzed steam to displace ground water and
vaporize free phase VOCs trapped 1n the aquifer and vadose zone soils Subsurface temperature
increases associated with the injected steam along with a reduction 1n subsurface pH, may be
effective 1n solubilizing radionuclides adsorbed to the subsurface matnx Recovery wells are
used to collect dissolved free phase and/or vapor phase VOCs and dissolved radionuclides
Condensation of steam and VOCs occurs at the steam front which expands vertically and
laterally over time The onentation of the steam front 1s cntical to prevent the downward
magration of condensed free phase VOCs However uncertainties associated with maintaining
the steam front at the proper angle and the effectiveness of radionuchde desorption and
solubilization require that in situ steam stripping be first examined on a bench scale prior to field
tesing  Treatability studies examining this technology are currently being conducted by
Lawrence Livermore National Laboratory (LLNL) in Livermore, California Because in suu
steam stripping has the potential to recover both VOCs and radionuclides, and this technology
1s currently being investigated by DOE 1t 1s being considered for further investigation as part
of this Subsurface IM/IRA  An additional project phase may, therefore, be added to the
Subsurface IM/IRA to conduct an n situ steam stripping pilot test after the results of LLNL

study are assessed

In suu vacuum-enhanced vapor extraction involves the installation of one or more vapor
extraction wells within or adjacent to an area containing residual free phase hydrocarbons The
wells are manifolded 1nto a vacuum pump and the vacuum induced 1n the subsurface creates a

sweep of air through the formation The induced air flow volatiizes and removes the residual
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free phase solvents Separate wells may also be used to inject ambient or heated air into the
formation to increase airflow through the contaminated area In order to address residual
contamination held in the aquifer matenal, the water table must be lowered by pumping to
expose the residual DNAPL to the air flow 1induced 1n the formation

In situ vacuum-enhanced vapor extraction coupled with water table depression satisfies the three
cnitena histed above and has been selected for the Subsurface IM/IRA at OU2 It will provide
data that will be useful 1n the selection and design of a final action as 1t 1s potentially applicable
at all QU2 solvent spill or bunal sites It addresses the source of the dissolved phase ground
water plume and reduces the likelihood of additional contaminants migrating from the vadose
to the saturated zone This technology does not involve subsurface injection of hiquid reagents,
so there 1s little probabuility of spreading the VOC contamination In addition, mobilization of
radionuchides that may be present 1s not expected because no change in ground water pH 1s

expected

Actions 1nvolving in situ vacuum-enhanced vapor extraction are proposed at three locations
within QU2 [THSS No 112 a former drum storage site at the 903 Pad Area, IHSS No 113,
a former drum storage site at the Mound Area and IHSS No 111 1 a bunal trench at the East
Trenches Area The locations of these IHSSs are shown on Figure 22 Vapor extraction
technology can be universally apphed at all proposed test locations given adequate formation
permeability to airr and a known residual DNAPL location However, application of this
technology will be customized to the site specific hydrogeologic and contaminant distnbution
conditions Water table depression efforts will be applied only at those sites where a significant
saturated thickness exists (>3 feet) Additional differences in vapor extraction technology
application at the three test sites will include site specific extraction and air injection well

placement and design Site specific considerations are discussed in Sections 4 3 through 4 §

42 EVALUATION OF PROPOSED ACTIONS

This section discusses the elements of an integrated CERCLA/NEPA evaluation process that will
be used to critically examine the proposed actions at the 903 Pad Mound and East Trenches
Areas This integrated process 1s based on both CERCLA and NEPA evaluation critera as set
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forth 1n the March 1990 NCP and the draft DOE NEPA Compliance Guidance Manual (DOE
1988a as revised), respectively

An integrated CERCLA/NEPA evaluation process 1S used in DOE remedial action planning to
critically evaluate alternative remedies so that a preferred alternative may be selected In this
case however only one action alternative n situ vacuum-enhanced vapor extraction has been
proposed for implementation at this time (see Section 4 1) Nonetheless, analysis of the
proposed in situ vapor extraction actions with respect to CERCLA and NEPA evaluation critena
provides a more thorough understanding of the acions CERCLA evaluation criteria considered
in the analysis include effectiveness and implementability Analysis of relative cost 1$ used in
the CERCLA evaluation process to choose between one or more similarly effective and
implementable remedial alternatives Cost analysis therefore need not be included in the
evaluation process for the Subsurface IM/IRA NEPA evaluation criteria considered in the
analysis include impacts of the proposed remedial actions to human health and the environment

In order to integrate the requirements of NEPA 1nto the evaluation process two elements are
included

o CERCLA and NEPA critena are given equal weighing 1n the evaluation process

o Assessment of the environmental impacts of the No Action Alternative 1s included
1n the evaluation process

421 Effectiveness

The cntena for effectiveness evaluation of the proposed subsurface IRAs include the use of
alternatives to land disposal thus promoting treatment or recycling, nisk of potential exposure
to residuals remaining on site continued reliability over the life of the IM/IRA and comphance
with ARARs criteria advisones, and guidance In addition the proposed actions will be
evaluated with respect to reduction of toxicity, mobility, and volume of wastes per the March
1990 NCP

Effectiveness evaluation of the proposed subsurface IRAs does not include several of the
CERCLA effectiveness criteria due to the nature of the IM/IRA These cntena include threat

SUBSURFACE INTERIM REMEDIAL ACTION PLAN FINAL August 1992
ROCKY FLATS PLANT GOLDEN COLORADO Page 4-7
cg&g\ss-irap\finald\sccd_pil avg

e v e = o i AR o . s e b coskiortus dname st ok




reduction and length of time until protection 1s achieved These criteria are not applicable to
the Subsurface IM/IRA since subsurface VOC contamination at OU2 does not pose a threat to
public health or the environment nor 1s the proposed action 1n its current form expected to
substantially alter the existing dissolved-phase ground water plume during the duration of the
test The Subsurface IM/IRA 1s designed to remove contaminants from small areas at three of
the suspected source areas at OU2 and to evaluate a remedial technology that may ultimately be
applied on a large scale as part of the final acton Therefore, statements regarding mitigation
of 1dentified threats or length of time until protection 1s achieved are not applicable

CERCLA effectiveness and NEPA environmental impact criteria both address worker and
community protection In order to avoid repetition in this document worker and community
protection 1ssues associated with the proposed actions will be presented only once in the

environmental impact analysis sections

4 2 2 Implementability

The cntena for implementability evaluation of proposed actions include technical feasibility,
availabiity and administrative feasibility Technical feasibility includes the ability to construct
the technology maintain its operation meet process efficiencies or performance goals,
demonstrate performance and comply with the Superfund Amendments and Reauthorization Act
(SARA) requirement that IM/IRAs should contribute to the efficient performance of a long term
remedial action to the extent practicable Availability includes the availabihity of necessary
equipment materials and personnel availability of adequate off site treatment storage and
disposal capacity if approprniate and description of post remedial site controls that will be
required at the completion of the acion Administrative feasibility includes the likelihood of
public acceptance of the proposed action 1including site and local concern, coordination of

activities with other agencies, and ability to obtain any necessary approvals or permits

42 3 Environmental Impacts

The cnitena for environmental evaluation of the IM/IRA actions include DOE NEPA comphance
guidehnes for terrestrial and aquatic impacts threatened and endangered species historical and
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archeological sites, wetlands and floodplains, and cumulative mpacts, and air quahty, water
quality short and long term land productivity personnel exposures commitment of resources
and transportation impacts

The procedural guidance for comphiance with NEPA and vanious related environmental statutes
for the proposed action in this Subsurface IM/IRAP/EA 1s found in the Draft DOE NEPA
Compliance Guide (DOE, 1988a as revised) Coordination of NEPA comphance procedures
with review requirements of other environmental statutes that bear on the NEPA process
enhances the probability of complete comphance and achievement of timely implementation of

programs and projects

The Comphance Guide 1s mntended to assist DOE and contractors by providing the following
information on the NEPA process the processes of related environmental statutes that bear on
the NEPA process the timing relationships between EPA review and review requirements of
other environmental statutes and the NEPA process compliance and development for programs
and projects Regulatory guidance procedures for environmental restoration projects as they
relate to air quality water quality terrestrial and aquatic 1mpacts, threatened and endangered
species and historic and archaeological sites are discussed 1n Sections 4 2 3 1 through423 5

Short and long term land productivity personnel exposures, commitment of resources,
transportation 1mpacts wetland and floodplain i1mpact assessment and cumulative impacts are
discussed 1n Sections 4 2 3 6 through 4 2 3 11

4231 Ar Quahty

Arr quality impacts are addressed by estimating changes in ambient air quality due to the No
Action Alternative and the Subsurface IM/IRAs Changes 1n air quality could result from
possible emissions of VOCs (Subsurface IM/IRAs) and generation of fugitive dust (Subsurface
IM/IRAs) VOC air emissions from the No Action Alternative are not expected to be significant
relative to other VOC air emissions from the RFP that are regulated by CDH since, under the
No Action Alternative, VOCs will primarily remain 1n the subsurface and continue to leach into

ground water
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A1r quality impacts from VOCs released during vapor extraction system installation activities
(e g dnlling well installation and vapor extraction system component setup) would be minimal
when compared to the normal operational activity at the RFP even though VOC concentrations
1n soils 1n the vicimity of 903 Pad Mound and East Trenches are sigmificant This 1s because
the imited amount of dnilling planned for each of the three IM/IRA sites 1s expected to mimmize
the generation of VOC-containing dnll cuttings Thus there will be an insignificant release of
VOCs to the air from dnil cuttings that amount to less than 2 cubic yards per site However,
1n the event that releases are greater than expected they will be controlled by adherence to the
procedures set forth in the Project Specific Health and Safety Plan (PSHSP) and the Plan for
Prevention of Contaminant Dispersion (See Personal Exposures section below )

The PSHSP will require employees to wear personal protection equipment (PPE) including
respirators, gloves and protective clothing during work tasks where contaminant releases are
likely This will prevent employee exposure 1n the event of an unplanned release Employees
who are unprotected at the time of an unexpected release will be alerted to take immediate
evasive/protective action by warning alarms on direct reading analytical equipment

If routine air monmitoning of dust emissions from planned activities reveals higher than expected
dust concentrations the implementation of dust control techniques described 1n the PPCD will
be mtiated These techniques may include such measures as soil wetting with water or a water

surfactant mixture windscreen deployment a change in dnlhing techmques, application of
surfactants to unpaved roads restrictions on vehicular traffic temporary stoppage of project
operations due to high winds etc The PPCD descnibes a staged approach to preventive

measures assessment

The vapor extraction system includes an offgas treatment unit for removal of contaminants from
the vapor stream prior to discharge to the atmosphere The system includes GAC adsorption
units to remove VOCs and 1n line high efficiency air particulate (HEPA) filters to capture any
radionuclides that may be released from the subsurface HEPA filters will be followed by a
radiation sensor that will shut the system down before the release of sigmificant amounts of
radionuchdes to the GAC umits can occur  Although vapor phase GAC adsorption is not
intended for removal of particulates, filtration of 20 to 50 microns and larger 1n size 1s provided
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by the granular packed bed Thus, in the unlikely event that the upstream HEPA filters are not
properly functioning, the GAC units would provide some filtration capacity

Dermal exposure inhalation and inadvertent ingestion of airborne radioactivity and VOCs on
fugitive dusts are analyzed 1n later sections of this report entitted Personnel Exposure-Routine
Operation Pollution from engine emissions, fugitive dust generation by vehicles and

particulates from tire wear will be analyzed separately in Transportation Impacts

With respect to dewatening activities any subsurface water collected would be processed through
existing RFP treatment systems If free phase VOCs are recovered during dewatering, a closed
phase separator system (described in Section 4 3 2) will be added to the vapor extraction system
Therefore no change in the levels of VOCs in the ambient air off site 1s expected The mixing
of chemicals for water treatment and use of strong acids or bases i cleaning operations may
contribute to odors within the confines of existing water treatment faciliies and will be
controlled by adequate ventilation These odors would not be noticeable from outside the
treatment facilites nor would they be a hazard to workers 1n the facility under normal
circumstances  Spills of chemicals that might be involved in accident conditions will be
adminstratively controlled by actions specified in the Operational Safety Analysis (OSA)
Considening the above factors air quality impacts are not further discussed except under
personnel exposures and transportation impacts

42 3 2 Water Qualty

As discussed 1n Section 2 3 5 the water quality data for the 26 surface water and surface seep
stations 1n OU2 suggest that VOC contamination at these stations 1s a result, at least in part,
from soil and subsurface contamination at the 903 Pad, Mound, and East Trenches The
proposed vapor extraction system will remove VOCs from the subsurface and may over an
extended period of time eliminate enough source materal to reduce VOC contaminants 1n the
OU2 seeps ponds and creeks

With respect to the Subsurface IM/IRA potential impacts to water quality may also arise from
surface water runoff from disturbed ground surfaces resulting in sediment transport to the
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surface waters in both South Walnut Creek and Woman Creek drainage basins However,
erosion control measures as defined in the construction specifications, would prevent any
contaminated runoff from entering surface waters Techniques may include, but not be limited
to fiber compost nets grouted riprock hydromulching and seeding, erosion bales to prevent
runon and benches, berms and silt fences to control runoff The area impacted by the
construction would be restored immediately upon completion of the project

Soils within QU2 are contaminated with plutomum urammum and amerncium (Rockwell
International 1989a) Durnng dnlling and vapor extraction system installation, surveys would
be performed to detect any radioactive contamination Significant radioactive contamination
would be handled 1n accordance with the PSHSP procedures

With respect to water treatment spills of subsurface water chemicals or treatment media
associated with operation and maintenance of the vapor extraction system will be mitigated by
use of secondary containment, which would likely capture all of the spilled matenial Spalls of
liquids resulting from accidents will be controlled by actions specified 1n the OSA Transport
of secondary wastes will be 1n accordance with standard Plant and project specific operating
procedures and presents a neghgible hazard to on site or off site water quality Considering the

above factors water quality impacts are not further discussed

42 3 3 Terrestrial and Aquatic Impacts

Regulations which require federal agencies to assess project impacts on terrestrial and aquatic
biota include NEPA of 1969, the Fish and Wildlife Coordination Act (FWCA) (16 U S C 661

666¢) the ESA of 1973 (Public Law 93 0205) the CWA as amended, and the Migratory Bird
Treaty Act (16U S C 1701 1711) and DOE Order 5400 5 Related guidance includes DOE,
1988, Environmental Guidance Program Reference Book ESA and the FWCA, US DOE,
Washington D C

Terrestnal populations that may be negatively impacted by dnlling and excavation within OU2
for subsurface remediation include vegetation ground dwelling rodents reptiles and
invertebrates However none of these terrestnial populations are threatened or endangered, and
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they can be expected to quickly re-establish their populations in the disturbed area

Furthermore, areas of impact will be minimal (less than 50 feet by 50 feet) and any loss of
vegetation could be offset somewhat by reseeding disturbed areas with native grass and shrub
species Therefore impacts to terrestnial ecosystems from subsurface remediation will not be
further discussed 1n subsequent sections

The nearest point of aquatic ife that may be affected by the collection, treatment and discharge
of subsurface contaminated ground water 1s South Walnut Creek The quality of effluent
discharges and the effects on aquatic biota are evaluated and discussed in the Surface Water
IM/IRAP for South Walnut Creek (EG&G 1991e)

4 2 3 4 Threatened and Endangered Species

Representative laws and regulations which protect threatened and endangered species include
the NEPA of 1969 the ESA of 1973 the CWA as amended and the Migratory Bird Treaty Act
Federal agencies must ensure that actions authonzed, funded, or carried out by them will not
Jeopardize the continued existence of any endangered or threatened species (EG&G, 1991g)
Section 7(a)(2) of the ESA requires federal agencies 1n consultation with and with the assistance
of the Secretanes of the Interior and Commerce, to ensure that their actions are not likely to
jeopardize the continued existence of any endangered or threatened species or result in the
destruction or adverse modification of the cnitical habitat of such species The statutory
authonty 1s histed as follows Section 7 of the ESA of 1973 (16 U S C 1536), PL 93 205,
December 28 1973 asamendedby PL 95632 P L 96-159 and P L 97 304 Authonty to
conduct consultations has been delegated by the Secretary of the Interior to the Director of the
USFWS who has authonty over endangered or threatened species and their cnitical habitats as
listed 1n 50 CFR 17

Related guidance implementation includes the following

o 50 CFR Part 17 — Endangered and Threatened Wildlife and Plants (includes
critical habitats)
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° 50 CFR Part 225 — Federal/State Cooperation 1n the Conservation of Endangered
and Threatened Species

. 50 CFR Part 402 — Interagency Cooperation

° Environmental Guidance Program Reference Book U S Department of
Energy, 1988

o Endangered Species Act and the Fish and Wildlife Coordination Act, U S
DOE Washington D C

The dnlling and excavation for subsurface IRA 1n OU2 will not affect potential habitat sumited
for threatened and endangered species Although there are three endangered species of interest
in the RFP area, there 1s no cnitical habatat present for these species in the OU2 area The three
endangered species of interest in the RFP area are the black footed ferret (Mustele nigripes)
(USFWS 1988) the peregnine falcon (Falco peregrinus) and the bald eagle (Haliaeetus
leucociphalus) (EG&G, 1991g)

Prainie dog colonies 1n the northeast area of the plant site provide the potential food source and
habitat for the black footed ferrets However no praine dog towns exist in or near the QU2
area so black footed ferrets are likely not to exist in this area (DOE 1990a)

Peregnne falcons were not observed during the reconnaissance level surveys for the threatened
and endangered species evaluation (EG&G 1991g) although two historic nest sites are located
within 10 miles of the RFP site The Peregrine Falcon Recovery Plan (USFWS, 1984)
discourages land use practices that would adversely alter the character of their hunting habitat
or prey base within a 10 mile radius of a nest chiff (including historical sites) Because peregrine
falcons prey exclusively on waterfowl and other birds drnlling extraction and or injection wells
in OU2 and 1nstallation of wells in OU2 will not affect the hunting habatat or the prey base for
the peregnne falcon

Although bald eagles (Haliaeetus leucocephalus) are identified as occasionally using habatat
between 0 3 and 1 1 miles from the RFP site during the winter months sightings are rare and
Iittle suitable habitat occurs No bald eagle nests occur on plant site (DOE 1990a)

SUBSURFACE INTERIM REMEDIAL ACTION PLAN FINAL August 1992
ROCKY FLATS PLANT GOLDEN COLORADO Page 4-14
cg&g\ss-irap\finald\secd_ptl avg

ki
- oy - - - el o A e ke | e b e vl




Based on the above discussion further consideration of impacts to threatened and endangered
species for OU2 IM/IRA 1s not warranted and 1s not included 1n subsequent sections

4235 Cultural Resource

NEPA (1969) and the National Historic Preservation of 1966 (Public Law 89-665) together with
subsequent law amendments (Public Laws 91 243 93 54 94-422 94-458) provide that all
federal agencies implement programs for the protection of historical and archeological resources
Section 106 of the National Historic Preservation Act requires federal agencies to consider the
effects of the proposed actions on properties eligible for or histed on the National Register of
Historic Places  Section 110(f) of the National Historic Preservation Act requires specifications
in federal agency s actions to mimimize harm and adverse effects to National Historic
Landmarks Regulatory guidance procedures include the following

] 36 CFR 800 — Protecion of Histonc and Cultural Propertes (51 FR
31118 31125 September 2, 1986)

o Environmental Guidance Program Reference Book  Historic Preservation
Requirements U S Department of Energy, 1987 U S DOE, Washington,
DC

J Guidelines for Federal Agency Responsibilities under Section 110 of the National
Historic Preservation Act (53 FR 4727-4746 February 17, 1988) National Park
Service

o National Register of Historic Places (published by the National Park Service at
various times 1n the Federal Register) (reference to these listings 1s n DOE
1987)

o Adwvisory Council on Historic Preservation 1986 Section 1206, Step-by step

o National Register Bulletins 1ssues periodically by the National Park Service

Comphance with Section 106 requires federal agencies to identify and evaluate historic
properties The RSO (DOE Order 5440 1c) and the State Historic Preservation Officer locate
and evaluate the ehigibility of possible historic properties for the National Register of Historic
Places A cultural resource study of the RFP was conducted between 31 May and 28 June 1991
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that 1dentified 45 cultural resources none of which were recommended as eligible for listing on
the National Register of Historic Places (EG&G, 1991a) In addition to the 45 sites located
during the 1991 survey six previously identified histonic sites were also previously determined
to not be ehgible for histing on the National Register for Histonc Places They were not re-
evaluated duning this site wide archeological survey The State Office of Archeology and
Historic Preservation has determined that any action in the vicimty of OU2 will not impact
cultural resources (Burney 1989) Therefore further discussion of historic and archeological
sites 1s not included in subsequent sections

4 2 3 6 Short and Long-Term Land Productivity

Land within OU2 1s currently undeveloped and will remain so for the foreseeable future as part
of the Rocky Flats Plant OU2 lies within the Rocky Flats secunity boundaries and 1s not
accessible to the general public Short and long term land productivity will not be altered by

the project and therefore 1s not discussed

4 2 3 7 Personnel Exposures

DOE NEPA documentation includes analysis of potentially sigmificant occupational impacts to
workers and the public This analysis includes radiological and nonradiological impacts under
routine and accident conditions  Analysis of accidents includes potential impacts to workers as

a result of an accident and potential impacts associated with clean up activities

When analyzing occupational impacts credit was taken for worker protection provided by the
Environmental Restoration Health and Safety Program Plan (ERHSPP) The ERHSPP addresses
the mmimum health and safety requirements for outside contractors as dictated by the EM
Department and the Health and Safety (HS) Department The ERHSPP outlines the
requirements for a PSHSP that 1dentifies construction tasks potential hazards and the steps to
control hazards The PSHSP would be prepared in accordance with guidelines set forth in the
ERHSPP and the Plan for Prevention of Contaminant Dispersion (PPCD) (EG&G, 1991d), and
would be completed after the IM/IRA design 1s finalized The PSHSP must be approved by the
EM and HS Departments and will be reviewed by EPA and CDH Worker protection 1s also
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addressed by the OSA which 1s completed dunng preparation of the PSHSP The OSA
addresses health and safety concerns onginating from routine site operations

Drnilling Activities

Potential personnel exposures during drnilling/vapor extraction system installation activities would

result from several pathways

o Dermal and airborne exposure to VOCs or radioactive matenals from subsurface
water and dnlling fluids

o Airborne exposure to radionuclides and VOCs while dnlling the wells

There would be limited potential for dermal contact with contaminated soil and fluids
considering the small amount of soil cuttings generated (~2 yd®) Also the PSHSP would
specify the appropnate levels of personnel protection (e g respirators, gloves, goggles,
protective clothing) to protect against inhalation and direct contact with contaminants
Considering the personnel protection and limited potential for dermal exposure, and that dermal
contact 1s a mnor exposure route for the identified contaminants potential 1mpact to workers
would be negligible Airborne exposure of workers and the public to radionuchides and VOCs
will be prevented through the PPCD and the PSHSP Access controls to the plant site and
dnlhing areas would preclude dermal contact as a credible exposure route for other site personnel

and the public

Rout 1

Potential exposure routes for remediation workers other on site personnel and members of the

general public during routine operations include

o Airborne exposure to VOC vapors from the subsurface water collection system
sumps, the tank truck the process influent tank and from the water treatment
process equipment
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o Dermal contact with contaminants while performing operations and maintenance
activities

. Fugitive dust generated 1n the wake of vehicles traveling to the water collection
stations for maintenance and surveillance activities

Subsurface IM/IRA operations and maintenance activiies would be performed 1n accordance
with OSA procedures which specify appropnate levels of monitoring and personnel worker
exposure protection Considering the unconfined nature of the work areas and administrative
controls potential worker exposures to airborne VOCs would be very low Airborne VOC
concentrations and resulting exposures to other on site personnel and the general public would
be significantly less because of their greater distance from the source The potential for chromic
exposure of workers to VOCs resulting from operational tasks associated with the GAC
adsorption system would be small considering replacement of GAC units does not involve
contact with spent carbon and OSA procedures will be 1n place to protect workers from
potential hazards

Personnel protective measures may be necessary during some routine operational activities where
there 1s a potential for worker contact with contaminated water Approprniate measures would
be followed as specified 1n the OSA for those activities Access controls would preclude dermal
exposure as a credible pathway for other on site personnel and the general public

Occasional travel to the subsurface water collection stations will be required for maintenance and
surveillance purposes While some fugitive dust may be generated 1n the wake of vehicles, 1t
1s not expected to be a significant exposure pathway for the vehicle operator other on site
personnel or the general public because of the short travel distance on unpaved roads and the

anticipated low frequency of travel to the collection stations

Any accidents that may occur duning the installation phase of the proposed action would be
typical of dnlling activities The PSHSP will identfy appropnate precautions and
responsibilities for each job The PSHSP will also specify appropnate air monitoring and
response procedures in the event of an unusual VOC or radionuchide release Workers will be
familiar with the PSHSP and a copy of it will be available at the work site
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Duning operations accidents that could impact either workers or members of the public would
include fires or major spills of contaminated maternial Potential releases of untreated water
along the truck route or proposed pipeline or within the existing treatment facilities would create
the potential or short duration airborne VOCs Intake of contaminants by workers involved 1n
the cleanup would be controlled by following safety precautions specified in the OSA

This section on personnel exposures applies to all three proposed actions Therefore, further
discussion of personnel exposure 1s not included 1n subsequent sections

42 38 Commitment of Resources

Commutment of Resources 1s evaluated by examining the economic and ecological value of
matenals (and labor) required for the IM/IRA preferred actions The resources (including both
material and labor) required for construction and operation of this Subsurface IM/IRA are
relatively minor No significant commitment of economically or ecologically valuable resources
1s involved With the exception of the land area all the materials for construction and operation
of the surface water treatment system will be irrevocably and irretrievably committed to the
implementation of remedial action The facilities proposed for treatment of the Subsurface
IM/IRA generated water utilize pre-existing process equipment and do not require additional
purchase and installation of treatment facilities for the IM/IRA

42 39 Transportation Impacts

Human health impacts due to transportation include latent effects associated with vehicle
pollution 1n addition to traumatic injuries and fatalities resulting from accidents Normal
transportation 1s associated with incremental pollution from engine emissions, fugitive dust
generation 1n the vehicle s wake and particulates from tire wear  The table below presents
estimates of risks (Rao et al 1982) resulting from truck and rail transportation Uncertainties
are associated with pollution emission rates and atmospheric dispersion behavior To
compensate for these uncertainties the analysis utilized conservative estimates for determining

pollution health effects The tabulated accident impacts are average values over population zones
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(urban suburban rural) and are derived from Department of Transportation (DOT) nationwide
statistics

Estimates of Risks Resulting from Truck and Rail Transportation

Transportation
Source ——Mode —LCFs*  _Inunes Fatalities
Pollutants Truck 10E7
(urban only)
Rail 13E7
(urban only)
Accidents Truck S1E7 30ES8
Rail 46E7 34E-8

* LCFs represent latent cancer fatalities resulting from incremental vehicle pollution and would occur afier a
latency peniod following 1nitial exposure

Dnlling fluids and cuttings are to be treated as hazardous material and transported 1n accordance
with appropnate DOT regulations and DOE orders Transport and handling of other hazardous
matenials will also be 1n accordance with appropnate regulations and orders and the On Site
Transportation Manual (DOE 1991c) Emergency response procedures for accidental spills or
container failures are described in Section 17 of the On Site Transportation Manual Estimation
of transportation impacts for the 903 Pad Mound, and East Trenches Subsurface IM/IRAS 1s
detailed 1n Appendix E

42 3 10 Wetlands and Floodplains Impact Assessment

The relevant laws and acts that protect wetlands and floodplains include NEPA of 1969
Section 401 and 402 of the CWA the Fish and Wildlhife Act of 1956 plus associated coordination
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acts and regulations promulgated under 10 CFR Part 1022 — DOE Comphance with Floodplain
Wetlands Environmental Review Requirements The rules promulgated under NEPA 42U S C
4321 et seq , 1n 40 CFR parts 1500 through 1508 state that all federal agencies are required to
consider the environmental affects of any proposed action (EG&G, 1990d) Since the proposed
actions are at least 400 feet away from any wetlands 10 CFR Part 1022 does not apply

Executive Orders (E O ) that require federal agencies to consider the effects of proposed action

on wetlands and floodplains are as follows

o E O 11990 Protection of Wetlands (May 24 1977)

o E O 11988 Floodplain Management (May 24, 1977)

These orders require federal agencies to avoid, to the extent possible, destruction and
modifications of wetlands and adverse impacts associated with the occupancy and modification
of floodplains Federal agencies are required to determine 1f wetlands and floodplains that may
be affected by the action are present assess the impacts on these environments, and consider
alternatives to the action DOE regulations establishing policy and procedures for the RFP site
in compliance with E O 11990 and 11988 are found 1n Federal Register 44(46) 12594 12599

Wednesday May 7 1979

Documentation of a wetlands and/or floodplain review 1nvolves (1) public notification of intent
to perform a wetlands/floodplain review (2) wetlands/floodplain assessment, and (3) a statement
of findings for actions involving floodplains

When an action 1n a wetlands and/or floodplain requires an EA the wetlands and/or floodplain
assessment will be prepared concurrent with and 1s included in the EA Wetlands and/or
floodplain assessments that are part of the EA are subject to approval by the Assistant Secretary
for the Environment Safety and Health Actions in wetlands may, but do not necessanly,
require an EA (DOE 1988)
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42 3 11 Cumulative Impacts

A cumulative impact 1s defined 1n 40 CFR 1508 7 as the impact on the environment which
results from the incremental impact of the action when added to other past, present and
reasonably foreseeable future actions regardless of what agency (federal or non federal) or
person undertakes such other acthons Cumulative impacts can result from individually minor
but collectively significant actions taking place over a period of time  Cumulative impacts will
incorporate similar previous IM/IRA actions in the same geographic location and consider
impacts on aquatic and terrestrial biota, and impacts from construction and operations of the
proposed action to on site personnel and the general public (DOE 1988d) It 1s noted that air
quahty and water quality impacts are not cumulative because emissions discharges or releases
are not expected to occur during routine operations Impacts resulting from installation activities

or operational accidents would be short lived and are thus also not cumulative

This section presents a detailled description of the proposed action at the 903 Pad This
discussion focuses on the rationale and critena for selecting the test site at the 903 Pad expected
test site conditions proposed treatment systems and Observational/Streamlined Approach
considerations with respect to deviations 1n expected test site conditions The cnitena presented
below for 903 Pad test site selection were also used to select sites at the Mound and East
Trenches Areas (Sections 4 4 and 4 5 respectively)

431 Test Site Description

4311 Test Site Selection Rationale

The critena listed below were used to guide test site selection The test area should possess

o A relatively high probability of containing residual free phase DNAPL 1n the
vadose and/or saturated zone

. A low probability of containing buned drums
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o A low probability of containing metallic Pu or U

The first criterion 1s related to the proposed remedial technology, in situ vacuum-enhanced vapor
extraction As discussed 1n Section 4 1 n situ vacuum-enhanced vapor extraction 1s a VOC
source removal technology requining the presence of residual free-phase chlonnated solvents
1n order to demonstrate successful performance In addition, the test site should not contain
bunied containers because the proposed actions involve drnlling boreholes Penetration of a
bunied drum containing waste will likely result 1n a release of contamination to the subsurface
Lastly the test site should not contain buried metallic Pu or U as these matenals are potentially
autopyrophonc and should not be disturbed during dnlling or vapor extraction activities

THSS No 112 (see Figure 2 2) a former drum storage location at the 903 Pad satisfies all three
test site selection critena  With respect to the first cniterion drums stored at IHSS No 112
between 1958 and 1967 reportedly leaked an estimated 5 000 gallons of fluid onto the ground
(Freiberg 1970) Calkins (1970) reports that fluids stored at the 903 Pad included lathe
coolant consisting of hydrocarbon oils, and carbon tetrachlonde in varying proportions, hydraulic
olls vacuum pump oils TCE and PCE Carbon tetrachloride was detected at a 6 400 ug/f
in a water sample collected in September 1990 from alluvial momtoning well 1587 which 1s
located downgradient of the 903 Pad (see Figure 2 11) This well 1s located approximately 300
feet from the suspected spill location, suggesting much higher concentrations at the spill site
THSS 112 satisfies the second cniterion based on reports indicating that drums were not buned
at this location All drums were stored on the ground and subsequently removed Reportedly,
the only metallic nuclear matenal released at the 903 Pad 1s an estimated 86 grams of finely
divided plutonium (Freiberg 1970) of which a sigmificant portion was removed durnng
subsequent remedial efforts A study conducted by Clark (1991) concluded that plutonium 1n
the 903 Pad so1l 1s 1nert with respect to pyrophonicity (Clark 1991)

The specific location of the fluids released at 903 Pad was determined by review of aenal
photographs which reveal the former location of storage drums and areas of stained soils (Figure
4 1) The proposed action will be conducted 1n an area of stained soils in the north-central
portion of IHSS No 112
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4 312 Expected Conditions

Site specific geologic hydrologic and contaminant type and distribution information local to the
proposed 903 Pad test site 1s not currently available Therefore, an 1dealized conceptual
hydrogeologic and contaminant distnbution model has been developed based on information
denived from geologic logs water level data and ground water chemustry from investigative
activities conducted near the proposed test site The site-specific conceptual model was further
refined using the geologic log of the borehole drilled for montoring well 1687 located
approximately 300 feet east of the 903 Pad This log 1s representative of the 903 Pad Area and
1s presented 1n Appendix D The 1dealized conceptual model of the 903 Pad pilot test site 1s
illustrated 1n Figure 4 2 The diagram 1llustrates the hydrogeology and contaminant distribution
expected to exist within 50 feet of the ground surface

Sand and gravel alluvium extends to approximately 18 feet below ground surface It 1s expected
that the alluvium contains unconfined ground water perched on bedrock with a saturated
thickness of approximately 4 feet Furthermore, the saturated thickness will likely vary
seasonally  The alluvium overhies claystone bedrock which may contain 1solated or
interconnected fractures The claystone bedrock 1s not expected to contain recoverable ground

water

It 1s expected that carbon tetrachloride compnises the majonty of the released hazardous
contaminants with lesser amounts of TCE and PCE As discussed in Section 4 1, these
contaminants have limited solubility in water and have a specific gravity greater than 1 0 1 e

DNAPL) The conceptual model thus indicates the vertical migration of these DNAPLs through
the vadose zone and the saturated alluvium coming to rest in structural depressions on the
claystone bedrock surface Infiltration of DNAPL along bedrock fractures is also shown A
review of existing momtoring well design and ground water chemistry (Rockwell, 1987a) with
respect to the presence of dissolved versus residual free phase chlorinated solvents in the
claystone bedrock near the 903 Pad was 1nconclusive It 1s important to note that the presence
of pools of DNAPL perched on the bedrock 1s also uncertain and may never be conclusively
determined However the presence of a dissolved carbon tetrachlonide plume coupled with the
presence of stained surface soils and an estimated release of 5,000 gallons of fluds suggests the
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presence of residual free-phase chlonnated solvents in the vadose and saturated zones which
would constitute a continuing source for the dissolved phase contaminant plume

4 3 2 Remedial Approach

4321 Proposed Action Based on Expected Conditions

This section provides a detailled description of the intenm remedial action proposed for
implementation at the 903 Pad test site The proposed action 1s based on the idealized
conceptual hydrogeologic and contaminant distribution model descnibed 1n Section 4 3 12 and

mvolves
. In situ vacuum-enhanced vapor extraction coupled with ground water depression
for the alluvial matenal
o In situ vacuum-enhanced vapor extraction for the upper portion of the claystone

bedrock

A second site may also be selected at the 903 Pad to conduct tests of in situ steam stripping for
removal of both VOC and radionuclide contamination Further consideration of this technology
18 deferred pending completion of treatability studies being conducted by LLNL The reader 1s
referred to Section 4 1 for additional explanation of in situ steam stnipping

This section first discusses the elements of the vapor and ground water extraction system

followed by a description of the proposed vapor and ground water treatment systems

Vapor and Gr Water 1

Figure 4 3 illustrates the location and configuration of the vapor and ground water recovery
wells to be installed at the 903 Pad Two alluvial vapor extraction wells will be installed 1n an
area of stained soils in the north central portion of IHSS No 112 (Figure 4 1) The existing
asphalt cap on 903 Pad 1s expected to prevent short circuiting of air flow from the atmosphere
to the extraction wells Ground water will be extracted from the alluvium using pumps 1nstalled
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in the vapor extraction wells An air tight seal will be 1nstalled at the top of the well casing to
allow the extraction of both vapor and ground water A schematic diagram showing pump
placement and casing cap 1s presented in Figure 4-4 Between these two wells, one air injection
well will be installed 1n the alluvium  This well will be used to depress the water table and
increase the volume of soils contacted by injecting ambient air This will be accomplished by
connecting an air injection manifold to the well and also installing a submersible pump The
pump niser pipe and air injection manifold will exat the well casing via an airtight seal Ambient
and heated air will also be 1njected during the test to determine 1f the additional air flow and heat
increases the rate of volatihization of residual DNAPL Ambient and heated air will be injected
at a rate equal to one half of the combined extraction rate This 1s to ensure that injected air
does not further disperse vapor phase contaminants 1n the vadose zone Under 1deal conditions
of 1sotropy and homogeneity of the alluvial soils or bedrock air flow lines can be expected to
form a closed loop between the njection and extraction wells given reasonably close well
spacing (<25 feet) Radial pressure distribution equations (Johnson et al 1989) will be used
during Test Plan development to insure that negative pressures are maintained at the boundary

of the test area

Remedal efforts 1n the alluvium and bedrock will be 1solated from each other 1n order to prevent
cross-contamination Preventative measures include installing separate wells 1n the alluvium and
bedrock Bedrock wells will be 1solated from the alluvium by the 1nstallation of a steel surface
casing Well construction schematics are presented 1n Figure 4 § Note that alluvial ground
water extraction wells will have screened sections that penetrate several feet into the bedrock
This 1s to allow for the collection and recovery of free phase or flowing DNAPL should 1t be
encountered at the alluvial/bedrock interface

The results of the in situ pilot tests will be evaluated to assess the benefit of post pilot operation
of the vapor extraction system at each of the IM/IRA test sites The objective of post pilot
system operation 1s to recover significant amounts of VOCs from the test areas Pilot test data

will be evaluated with respect to the following cnitenia

. Mass of VOCs recovered per unit cost

. Mass of VOCs recovered per unit ime
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o Areal 1nfluence of vapor extraction system
. Ability to successfully control the mobility of contaminants
o Ability to successfully dewater aquifer material (1if present)

These critenia will be used to evaluate the pilot test data within the context of the limitations
imposed by test site geology and contaminant distribution logistical considerations and costs
relative to alternative residual free phase VOC removal technologies (e g , excavation) As
discussed 1n Section 5 the pilot test data, data analysis, and recommendations for continued
system operation at the three test sites will be presented 1n a Pilot Test Report

The conceptual hydrogeologic model illustrated 1n Figure 4 2 shows some limited penetration
of DNAPLs 1nto bedrock fractures To evaluate the potential to recover residual DNAPL (if
any) two vapor extraction wells will be 1nstalled 1n the upper portion of the claystone bedrock
One air imjection well will be installed between the two extraction wells All bedrock
extraction/injection wells wall be 1nstalled to a minimum depth of 30 feet into the bedrock No
recoverable ground water 1s expected 1n the upper portion of the bedrock

Dynamic system performance will be evaluated by monitoring vapor recovery rates contaminant
concentrations 1n recovered vapor and by measuring vacuum induced 1n the subsurface Vapor
recovery rates will be measured using a dedicated pitot tube installed in the vapor collection
manifold Contaminant concentrations will be measured by sampling recovered vapor with
subsequent chemical analyses Formation pressures will be measured in recovery wells and the
injection well prior to injecting air Dedicated valves between the vapor collection manifold and
each vapor extraction well will allow one well to be operated independently while formation
pressures are measured in the adjacent well In addithon two or more temporary vacuum
monitoring probes will be placed within the test area to determine the area of influence of the

vapor extraction system

System effectiveness will be evaluated by establishing 1nitial conditions through collection of soil
samples duning the advancement of boreholes for well installation and subjecting them to

laboratory analyses Upon completion of the IRA additional soil samples will be collected 1n
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the proximity of the onginal samples Companson of contaminant concentrations before and
after the test will provide a quantitative evaluation of system effectiveness

The proposed test site selection was based on qualitative data from the proposed test site and
conditions extrapolated from quantitative data collected near the proposed test site Should the
proposed test site prove inadequate an alternative test site will be selected The most likely
reason for poor site conditions 1s the absence of residual free phase DNAPL A preliminary
threshold for determiming success will be concentrations of hydrocarbon compounds in the
recovered soil vapor equal to 1 part per million (ppm) as measured with a portable
photolonization detector calibrated for the major contaminant expected at each test site 1 e,
CCl, at 903 Pad) This value was selected because 1t 1s the lowest concentration which can be
rehably detected with basic field instrumentation The hydrocarbon concentrations will be
confirmed by subsequent laboratory analyses The test will be conducted for a mimmum of 7
days before abandonment and new site selection If the recovered vapor contains hydrocarbon
concentrations equal or greater than 1 ppm the test duration will be determined while the test

18 1n progress In any case the test duration should not exceed 3 months

Therefore i1mplementation of this technology may be appropnate under the critena outlined 1in
the introductory paragraphs of this section, once treatability studies have been successfully
completed

A prehminary review of potential test sites revealed 903 Pad as the most suitable test site
Releases of VOCs are suspected to have occurred at the 903 Pad and finely disseminated
radionuclide contamination 1s known to be present 1n the soil However, further evaluation of

this technology 1s deferred pending completion of the treatability studies

Vapor round Water

Vapors extracted from the subsurface at the 903 Pad will be treated for removal of particulates
and VOC:s prior to discharge to the atmosphere as 1llustrated in Figure 4 6 The vapor treatment
system conceptually illustrated in Figure 4 6 will be newly constructed specifically for the
Subsurface IM/IRA  Extracted vapors are first passed through a mist ehiminator to remove
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entrained condensate that may be present The must ehmunator 1s packed with stainless steel
mesh that provides a large surface area that allows small entrained liquid droplets to coalesce
into larger droplets that separate by gravity from the vapor stream Accumulated hiquids are
gravity drained from the mist eliminator while the vacuum pump 1s off Condensate generated
by the treatment system will be placed 1n the ground water holding tank for subsequent treatment
(discussed below)

The vapor leaving the mist ehminator passes through a vacuum pump provides the dniving force
for subsurface vapor extraction The vacuum pump will be specified to provide a range of
operational service to accommodate the different subsurface conditions at each of the OU2 pilot
test sites Lower permeability clay soils at the Mound for example will likely require higher
vacuum pressure to be apphed to the subsurface to induce adequate vapor flow than would be
required for the higher permeability soils at the East Trenches Area Detailed specification of
the vacuum pump as well as all other treatment system components will be provided 1n the Pilot
Test Plan which will be prepared after regulatory agency approval of the Subsurface
IM/IRAP/EA (Section 5 1)

The vapor exiting the vacuum pump 1s filtered by a HEPA filtration unit HEPA filters contain
fabnic filtration media that 1s capable of removing particulates as small as 0 3 microns with 99 7
percent efficiency (Federal Standard 209b) In this vapor treatment application HEPA filtration
prevents fouling of downstream process equipment (1 ¢ , vacuum pump and GAC units) and
ensures operation within particulate emissions standards (Section 32 3) The latter 1s
particularly important 1f the extracted vapors contain particulates contaminated with
radionuchides Figure 4 6 shows that the vapor treatment process includes two HEPA filters
configured 1n parallel One of the units 1s operated in a standby mode, and thus provides
redundancy 1n the event that the on line filter plugs or otherwise fails Filter plugging 1s
monitored with the pressure indicators installed on the inlet and outlet of the HEPA filters

The vacuum pump mentioned above imparts heat to the vapor stream as a result of the work
performed on the flud The magnitude of increase 1n vapor temperature depends on many
factors including vapor flow rate and pump duty The vapor stream may have to be cooled to
ensure efficient adsorption of VOCs by the GAC units Optimal adsorption efficiencies are
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achieved at temperatures less than 80 F If required, a heat exchanger will be included 1n the
pilot system design to cool the vapor stream Figure 4 6 illustrates a water-cooled heat
exchanger where warm water exiting the exchanger 1s sprayed cooled (1 ¢ evaporative cooling)

in a recirculation tank

The cooled vapor stream 1s then processed through two GAC adsorption units for removal of
VOCs prior to discharge to the atmosphere Adsorption of VOCs 1s a result of a physico-
chemical attraction between the VOC molecules and the GAC, which provides a very large
surface area for adsorption to occur  The concept design includes two GAC umts configured
mn series (1 e lead and polishing positions) Once the GAC unit 1n the lead position 1s fully
loaded with VOCs (1 e spent) 1t 1s taken out of service The polhishing GAC unit 1s moved to
the lead position and a new GAC unit 1s placed in the polishing posiion Physical movement
of the polishing GAC unit 1s not necessary to place it in the lead posiion This 1s accomplished
by changing the open/closed configuration of the process valves Spent GAC generated duning
the pilot study phase of the IM/IRA will be analyzed for the presence of radionuclides to
determine whether 1t may be regenerated or must be managed as a mixed waste Due to the
nature of this remedial action along with the presence of HEPA filtration upstream of the GAC
units 1t 15 expected that the GAC will not be contaminated with radionuclides and will be able
to be regenerated Regeneration 1s typically performed by the manufacturer and involves the
passage of hot air through the bed to desorb the VOCs The desorbed VOCs are then destroyed

by high temperature incineration

The instrumentation and analytical sampling locations shown on Figure 4 6 conceptually
illustrates the process information necessary to properly operate and evaluate the proposed
vacuum enhanced vapor extraction and treatment system Detailed specification and placement
of process instrumentation will be provided in the Pilot Test Plan However, the following
discussion of process measurements that are common to a variety of vapor extraction system

configurations will aid 1n the understanding of process operation

Level measurement on the mist eliminator indicates the amount of condensate that has
accumulated and notifies the operator of the need to drain the unit As mentioned above,
pressure measurement before and after the HEPA filters provides an indication of filter plugging
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Based on this differential pressure measurement, the standby filter containing virgin filter media
1s brought on hine The spent filter is taken off line and 1ts filter media replaced Simularly,
differential pressure measurement across the GAC units provides an indication of unit loading

and/or plugging

Real time monitoring 1s often employed for cntical parameter measurement, alarm and control

For the proposed vapor treatment system, on line radiation monitoring immediately downstream
of the HEPA filters detects failure of the filters to remove radionuchde-contaminated particulates
if present 1n the extracted vapors Likewise real time VOC leak detection 18 used to montor
the integnity of system piping and connections to ensure emission free operation Leaks 1n
process piping located downstream of the vacuum pump (1 e positive pressure side) and
upstream of the GAC units may result in VOC emussions Leaks on the negative pressure side
of the process do not result in undesired emissions Rather atmospheric air 1s pulled into the
system RCRA leak detection 1s often implemented by monitoring the secondary containment
cavity of the process piping Specifically a hydrocarbon sensor 1s placed into the secondary
containment cavities of the process piping and connected to an alarm In addition to these
alarms the signals from the real time radiation and VOC sensors may be used to provide
automatic shutdown of the system Details of control signal wiring will be presented 1n the Pilot

Test Plans

Vapor flow measurement and analysis of vapor samples will allow calculation of contaminant
mass recovery rates and thus evaluation of system performance Comparison of upstream and
downstream vapor flow measurements provides additional information for assessment of system
vapor leaks Measurement of the temperature of the vapor leaving the heat exchanger 1s crucial

1n maintaining the operating efficiency of the GAC units

As mentioned above pilot testing of the in situ vacuum-enhanced vapor extraction system
involves 1njection of ambient and heated air into the test area formation to study the effect on
VOC mass recovery Figure 4 7 1llustrates the equipment that will be used for air injection a
blower and liquid propane gas fired heater This equipment will be sized during the detailed
design phase of the IM/IRA (1e Test Plan) to provide a range of operational service that
accommodates the different subsurface conditions at each of the OU2 test areas Process
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struments and controls will be used on the air injection system to ensure proper control of air

flows and temperatures

As noted on Figures 4 6 and 4 7 the vapor injection, extraction, and treatment system
components are mounted on a flat bed trailer This allows the equipment to be easily moved to
different vapor extraction test sites Electric power necessary to operate these systems at the 903
Pad test site will be obtained from existing power lines 1n the vicinity of 903 Pad Electric
power driven equipment includes vapor and ground water extraction pumps, air injection blower,

instrumentation and controls, cooling water circulation pump and heat tracing

The South Walnut Creek Basin Surface Water Treatment Facility (Section 4 6 1) 1s proposed for
use 1n treating contaminated ground water and condensate generated by Subsurface IM/IRA pilot
test acivities at the 903 Pad This facility has been selected because of the uncertainty
associated with the chemustry of the ground water that may be recovered directly beneath the 903
Pad The South Walnut Creek Basin Surface Water Treatment Facility 1s the only existing or
planned RFP treatment system that has been designed to address all of the potential contaminants
of concern At OU2 these contaminants include VOCs radionuclides 1 ¢ Pu, Am, and U),
and metals The 881 Hillside Ground Water Treatment System for example has been designed
to remove VOCs metals and U but not Puor Am Proposed use of the South Walnut Creek
Basin facihity to treat contaminated Woman Creek Basin Surface seeps and discharge the treated
water to the South Walnut Creek drainage (EG&G, 1990e) encountered strong public opposition
with respect to interbasin transfer of this seep water It should be noted however, that ground
water at the 903 Pad test site flows 1n two directions northeast toward the South Walnut Creek
Basin and southeast toward the Woman Creek Basin This bidirectional flow 1s a result of the
903 Pad Area being located on a potentiometric crest Therefore use of the South Walnut
Creek Basin facility to treat any ground water that may be recovered at the 903 Pad IM/IRA test
site does not raise the 1ssue of interbasin transfer of contaminated water The South Walnut
Creek Basin Treatment System 1s centrally located with respect to all of the proposed pilot test
locations and has spare processing capacity It 1s also proposed that ground water and
condensate generated from pilot testing at the 903 Pad be transported to the South Walnut Creek
Basin Treatment System by tank truck Truck transport has been selected over pipeline transport
because of the relatively short duration of the pilot study and the uncertainties associated with
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production of ground water, if any Ground-water production and chemustry data collected
duning the pilot study phase of the IM/IRA will allow consideration of the use of other RFP
treatment systems for post pilot study operation These data will also be used to determine the
means of contaminated water transport (tank truck versus pipehine) to the designated treatment
facility during post pilot study operation Candidate RFP water treatment systems that may
potentially support the Subsurface IM/IRA are discussed 1n Section 4 6

It 1s estimated that approximately 1 gallon per minute (gpm) of ground water will be produced
in dewatering the 903 Pad test area alluvium The volume of condensate produced will be
minimal Ground water and condensate recovered during pilot testing will be allowed to
accumulate 1n an insulated and heated holding tank located at the test site The contents of the
tank will be transported by tank truck to the South Walnut Creek Basin Treatment Facility for
removal of contaminants Assuming the use of a S 000-gallon holding tank and a 5,000-gallon
tank truck one trip will be required every 3 days to accommodate a 1 gpm recovery rate The
one way transportation distance from the 903 Pad test site to the South Walnut Creek Basin
treatment facility 1s less than one half mile via Central Avenue and the treatment facility access

road

As discussed above several incidental wastes would be generated dunng installation and
operation of the proposed subsurface action at the 903 Pad These wastes include personnel
protective equipment dnll cuttings (1e contammated soil from well mstallation), vapor
extraction treatment residuals including spent HEPA filtration media and GAC, ground water
treatment residuals 1including sludge and GAC and recovered free-phase solvents
(Section 4 3 3 2) All incidental wastes from installation and operation are expected to be
similar to those already generated at RFP and will constitute a small fraction of the wastes
already processed for storage or disposal by the site These solid wastes will be charactenzed
and handled according to RFP waste management operating procedures (EG&G 1991h)

4 3 2 2 Observational/Streamiined Approach Considerations

In accordance with EPA Observational/Streamhined Approach guidance this section identifies
potential deviations from the expected conditions at the 903 Pad test site mechanisms to identify
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the deviations and contingency plans that respond to the deviations Deviations from expected
conditions are a result of incorrect assumptions with respect to site-specific hydrogeology and
nature of contamination based on hmited site characterization data As mentioned in
Section 4 3 1 2 the expected conditions at the 903 Pad are based on qualitative data regarding
the site history and quantitative data derived from investigative activities performed near the
proposed test site but not actually within the test area In light of the uncertainties associated
with extrapolation of site conditions from these data the development of contingencies to
respond to unexpected conditions within the test site 1s a cnitical component of the IM/IRA

Table 4 1 presents reasonable deviations that might be encountered during implementation of the
proposed vapor extraction system at the 903 Pad test site The table also indicates the
mechamisms that will be used to 1dentify the potential deviations and presents contingency plans
that will be implemented 1n the event that a deviation actually occurs The remainder of this

Section provides a detailed explanation of Table 4 1

Free phase solvent contamination at 903 Pad 1s not expected to have penetrated more than 30
feet into the claystone bedrock This expected condition 1s based on a review of existing RI
data The potential deviation would be the presence of free phase contamination at depths
greater than 30 feet into bedrock The method for detecting the deviation 1s visual inspection
of so1l samples recovered duning dniling of the bedrock vapor extraction well boreholes The
contingency involves continuing the boring to the lower limit of observed contamination and
installing a well screen to the total depth of the boring However the boring will not extend
beyond 100 feet total depth

Recoverable ground water in the claystone bedrock at the 903 Pad test site 1S not expected

Borings advanced through the claystone near the 903 Pad during previous investigative efforts
recovered only dry to moist soil samples It 1s possible however that the vacuum induced by
the vapor recovery wells will result in the accumulation of residual soil moisture in the well

This potential deviation from expected conditions will be directly measured using an electronic
water level indicator The contingency will involve retrofitting the vapor recovery wells with
ground water extraction pumps Ground water extracted duning pilot testing will be transported
to the South Walnut Creek Basin Treatment System as discussed above
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Table 4-1
Observational/Streamhined Approach
In Situ Vacuum-Enhanced Vapor Extraction at 903 Pad (IHSS 112)

Expected Conditions Potential Deviations
—

RI data provides sufficient RI data does not provide Analysis and interpretation of | Plan and conduct sosl vapor

information to place vapor sufficient information to place RI data survey to provide addstional

extraction and njection well v por xtra tion nd injection nformation

wells

Linuted VOC ontanmunat on n VOC ontamination extends deep Direct observation (i ¢ Advance boring to maximum

bedrock to bedrock staining and odor) and depth of contanunation (umasted to
measurement (i ¢ OVA) of 100 feet)
s0il boreholes samples

No recoverable ground water in Recoverable ground water 1n Direct measurement Retrofit existing vapor extraction

bedrock bedrock and inyjection wells with ground-

water pump

No free phase solvents 1n Free-phase solvents are present in | Direct observation Install phase separation unit

recov red ground water recovered ground w ter

Rad onuchide-contamunated Rad onuclidecontanunated Analyss of spent HEPA fhe Retain HEPA filters

p ruicul tes not present in v por p 1t culates present in vapor media

stream

stream

GAC adsorption 13 cost effective
vapor treatment te hnology
(b sed on VOC conc trat on)

GAC adsorption 1s not a cost
effective vapor treatment
technology due to h gh VOC
concentrat ons

Sampl ng and naly sof
vapor stream

a Install clean air intake
upstiream of vacuum pump to
reduce VOC concentrations

b Evaluate feasibility of vapor

s 1 gpm

>> 1 gpm

treatment by thermal oxsdation
or condensation
All OU2 contamunants of All OU2 contamunants of concern | Sampling nd analym of Use most appropniate RFP
conc rn present n recovered not present in recovered ground recovered ground w ter and treatment system to process
ground wate and condensate w ter and condensate condensate recovered ground water and
(VOCs rad onuchdes incl d ng condensate
Pu Am and U and metals)
Ground water recovery rates Ground water recovery rates D rect observation Use most appropriate RFP

treatment systemy(s) to process
recovered ground water and
assess pipeline vs tank truck

transport

VOC onc ntratio n  xtra ted
v pors = 1 ppm (f Id

VOC onc tration n xtra ted
vapors < | ppm (feld

D rect measurement

s Abandon proposed test site
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DNAPLSs are not expected to accumulate 1n the alluvial or bedrock wells There 1s however,
uncertainty 1n this expectation and 1t 1s conceivable that accumulation of DNAPLSs 1n the wells
may occur The bedrock wells for example may recetve DNAPLSs from pools perched on the
bedrock The presence of free phase liquid contaminants 1n ground water extraction wells will
be determined by visual inspection of the recovered ground water for an immuscible phase The
contingency to respond to this deviation will involve retrofitting the ground water storage system
with a hquid phase separation unit installed between the extraction wells and the storage tank

Although not expected during vapor extraction system startup it 1s conceivable that radionuchide

contaminated particulates resulting from disturbed soils along the length of the extraction wells
may be entrained into the vapor stream HEPA filters are included in the vapor treatment
process for particulate removal Filtration protects the GAC aganst fouling and ensures that
radionuchdes are not discharged from the system Spent HEPA filter media will be sampled and
analyzed for the presence of radionuchdes If after several weeks of system operation, analysis
of spent filtration media establishes that radionuchide-contaminated particles are not present in
the vapor stream HEPA filtration will be removed from the process allowing a greater vacuum
to be pulled on the subsurface If analysis indicates the presence of radionuchdes however,
HEPA filtrahon will be retained In either event real ime radiation monitoring will be

conducted

It 1s expected that GAC adsorption will provide cost effective recovery of vapor phase VOCs
This 1s strictly a function the VOC mass recovery rate observed duning the pilot study Based
on the mass recovery rate the feasibility of stand alone GAC adsorption will be compared to
condensation and thermal oxidation Condensation 1nvolves chilling the vapor stream to hiquify
VOCs The liquid stream 1s recovered and sent off site for recycling Residual VOCs 1n the
vapor stream are removed by GAC adsorption Thermal oxidation involves immediate

destruction of VOCs extracted from the subsurface
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4 33 Evaluation of Remedial Approach

4 3 3 1 Effectiveness

The proposed subsurface action at the 903 Pad test site provides an alternative to excavation and
disposal of VOC contaminated soills VOCs recovered by the GAC adsorption umts are
subsequently thermally desorbed and destroyed at an off site GAC regeneration faciity Durnng
the regeneration process a small quantity of ash may be generated which requires land disposal
The action 1s also expected to generate sludge from treatment of contaminated ground water and
condensate at the South Walnut Creek Basin Surface Water Treatment Facility This sludge may
require land disposal and/or on site storage as a hazardous mixed waste Likewise, spent HEPA
filtration media may also require land disposal or on site storage as a hazardous mixed waste
However generation of spent HEPA filtration media 1s expected to be minimal and only dunng
the initial weeks of operation Management of treatment system residuals according to RFP
standard operating procedures will ehiminate exposure risks

Vapor phase recovery 1s an efficient method for reducing contaminant mobulity and volume By
addressing free phase source contamination a reduction in the amount of contaminant available
to dissolve 1nto the ground water ultimately results 1n reduction of the volume of contaminated
ground water migrating from the test areas A reduction 1n toxicity 1s also achieved by recovery
and destruction of VOCs Vapor phase recovery may be implemented using relatively simple,
cost effective and rehable equipment As discussed in Section 3 there are no ARARs for
remediation of subsurface soills ARARs do exist however for treatment and discharge of any
ground water recovered during the IRA Proposed use of the South Walnut Creek Basin Surface
Water Treatment Facility (EG&g 1991f) 1s expected to achieve ARARs associated with ground

water treatment
4 3 3 2 Implementabihty
Vacuum enhanced vapor extraction 1s a technically feasible remedial action for QU2 The

simplicity of design fabnication using commonly available matenals ease of maintenance and

potential for cost-effective operation make in situ vacuum enhanced vapor extraction an attractive
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remedial technology Vapor extraction 1s a proven technology that has been successfully apphied
at many sites In unconsolidated formations vapor extraction has been successfully implemented
1n both coarse and fine-gramned matenial The alluvial matenal at the proposed test sites 1s
expected to be coarse grained and consist of sand gravel and lesser amounts of silt and clay

The bedrock matenal at the proposed test sites 1s consohdated and its permeabihity to air flow
has not been quantified Both sandstone and claystone bedrock 1s expected to have relatively
low permeabilities when compared with the alluvium however, bedrock permeability 1s expected
to be high enough to permit a measurable vapor flow rate Performance of the proposed systems
will be demonstrated by calculating contaminant mass recovery rates based on vapor flows and
contaminant concentrations Regeneration services for the GAC adsorption units are readily
available and special labor skills are not necessary to construct and operate the vapor extraction

and treatment equipment

Factors limiting the success of in situ vacuum-enhanced vapor extraction at the 903 Pad include
low formation permeability and amount of residual free phase contamination 1n the subsurface

A review of existing data suggest that low formation permeability will not be a liniting factor
in the alluvium however bedrock permeability may be low Confirmation of source area
locations will be cnitical to the successful implementation of this technology as an intenm or
final action Should additional data become available during the Phase II RI suggesting a more

promising test area 1ntenm remedial efforts may be redirected to another site

As noted 1n Section 4 2 CERCLA evaluation criteria include assessment of a proposed remedial
action with respect to public acceptance Several aspects of the proposed Plan should receive
favorable public acceptance For example the information collected during the IM/IRA could
expedite final remedal efforts at OU2 Moreover conduct of the IM/IRA could achieve some
degree of VOC source removal and subsequent destruction of recovered VOCs Potential
removal of subsurface VOC contamination without the need to excavate should also be received
favorably In addition the proposed vacuum enhanced vapor extraction actions pose a very low
probability of spreading subsurface contamination The risk of spreading VOC contamination
1s small because the soils affected are under negative pressure and the air sweep induced by the
vacuum 1s collected at the extraction wells The nsk of spreading subsurface radionuchide

contamination 1s very low because they are non volatile Some public concern may result over
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the proposed use of air mnjection to enhance VOC recovery because of the increased nsk of
spreading VOC contamination Proper design of the injection and extraction systems to ensure
capture of all injected air minimizes this sk  Another favorable aspect of the Subsurface
IM/IRA 1s the use of the Observational/Streamlined Approach 1n planning and implementing the
IRA 1n order to maximize data quality and quantity Finally, use of exisung RFP water

treatment facilities to treat ground water and condensate should also be viewed favorably

No permuts are required for implementation of the Subsurface IM/IRA All materials needed to
construct and operate the proposed intennm remedial system are commonly available Durning
the installation of extraction wells approximately 6 cubic yards of dnll cuttings (waste so1l) will
be generated This matenal may be classified as hazardous mixed waste Extracted ground
water will be treated at existing RFP faciliies Therefore administrative feasibility of the
proposed interim action appears high

4 3 3 3 Environmental Impact

Commitment of Resources

The vapor extraction system proposed for the Subsurface IM/IRA at the 903 Pad will not
require construction of additional treatment facilities but will require commitment of resources
(equipment and matenal) to install approximately six extraction wells with component HEPA

filters GAC units water collection systems and monitoring devices

Treatment of contaminated subsurface water from OU2 will result in an incremental increase in
site pickup and delivernies of spent GAC umts and replacement umts and chemucals for the
pretreatment of water If the pilot testing phase 1s successful and the vapor extraction system
1s expected to operate for a year or more deliveries will be spread out over the course of the
year and will be handled by one of the existing Plant chemical supphers The very small
number of shipments involved for both the GAC umts and the chemical treatment system will

result 1n an insignificant impact to human health
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Off site transportation 1mpacts associated with the shipment of dewatering sludge to a mixed
waste disposal site will be very low as determmned 1n DOE (1990b) Relatively low
concentrations of contaminants, the physical form of the waste disposal site acceptance critena,
and compliance with DOT packaging and transport requirements all contribute to very low health

nsks from incident free shipment and accident events

Transportation Impacts

The proposed subsurface water collection system involves transportation activities duning
installation and routine operations Installation transportation activiies wall pnmarily nvolve
the movement of equipment for drilling well installation material deliveries for nstallation and
potential off site disposal of excavated soils resulting from dnlling Routine operations will
require the transfer of collected water to the South Walnut Creek Basin Treatment System,
periodic inspection and maintenance of the pumps and collection systems and occasional off site
shipment of dewatering sludge to a low level mixed waste disposal site Potential health effects
from fugitive dust during installation will have negligible impacts as discussed earlier in this
section Given the limited extent of transportation activities associated with the collection system
and the health effect estimates presented mn Appendix E transportation health effects are
predicted to be very small Additional discussion details are provided in Appendix E

Wetlands

Wetlands areas have been 1dentified near the 903 Pad proposed action site These wetlands are
fed by several seeps that are located 1n two areas approximately 1 000 feet to the southeast of
the site and approximately 1 200 feet to the north of the site These seeps typically have flows
that fluctuate seasonally and normally remain below 2 gpm Many of these seeps dry up during

periods of low recharge

Dewatering activities at the 903 Pad are predicted to result 1n a water extraction rate of 1 gpm
or less Inasmuch as there are no technologies for effectively conducting vapor extraction when
ground water 1s present removal or collection of the water 1s a necessity Ground water

extraction 1s not expected to have a significant impact on nearby wetlands because of the small
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expected flow and himited duration (3 years or less) However, it 1s known that there 1s
significant variation 1n the water table elevations within OU2 near surface water bearing units

Therefore it 1s possible that dewatering rates may be different than predicted and may have a
significant effect on wetlands The total wetlands area that could be affected by the proposed
903 Pad action 1s estimated to be less than one fortieth of an acre Suitable habitat exasts 1n the
surrounding area to accommodate any temporary wildlife displacement At the conclusion of
the IM/IRA ground water flow will return to 1ts previous levels, and any temporary wetlands
impacts will be naturally mtigated

Water treatment alternatives are considered 1n Section 4 6 If a treatment alternative 1s selected,
its purpose would be to remove contaminants from the water that might reach a drinking water
source While 1t would be possible to reintroduce the treated water at the collection point or at
the seeps thus preserving the wetland areas such a program would simply reintroduce clean
water into a local ground water system that 1s contaminated This would contribute to an
increased potentiometric surface and this an increased potential for contamnant migration

Cumulative Impacts

Installation activities will result 1n increased vehicular traffic engine emissions, and the number
of workers The number of personnel required for the project will be a small increase to the

assumed yearly additional construction loading

It 1s estimated that two workers will be involved 1n routine operation and maintenance of the
vapor extraction system at the 903 Pad The same workers will also be able to operate and
maintain vapor extraction system systems at Mound and the East Trenches This will have
neghgible impact on the number of Plant personnel In routine operations, these workers will
not be exposed to any levels of chemicals or waste stream pollutants that would restrict them

from other assignments at the RFP
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This section presents a detailed description of the proposed action at the Mound Area This
discussion focuses on the expected test site conditions, proposed treatment systems, and
Observational/Streamlined Approach considerations with respect to deviations 1n expected test

site conditions

441 Test Site Description

4411 Test Site Selection Rationale

The rationale and cniteria used for selection of the Subsurface IM/IRA test sites 1s discussed in
Section 4311 IHSS No 113 a former drum storage location at the Mound Area, 1s the
second site proposed for pilot testing in situ vacuum-enhanced vapor extraction Its location
within OU2 1s shown 1n Figure 2 2 THSS No 113 satisfies all three test site selection critena

as discussed below

IHSS No 113 was used to store an estimated 1,405 drums containing primarily depleted
uramum and berylhum contamnated lathe coolant (a mixture of 70 percent hydraulic o1l and
30 percent carbon tetrachlonnde) Records do not indicate that the drums were burnied (Calkins,
1970) Some drums also contained Perclene (Smith, 1975) Perclene was a brand name of
tetrachloroethylene (Sax and Lewis 1987) Imitial remediation of this site was accomplished in
May 1970 It 1s not clear from the literature whether fluid was observed to have leaked from
these drums before or during cleanup However a release of free phase chlornated
hydrocarbons 1s inferred from the chemistry of water samples collected from a monitoring well
adjacent and hydraulically downgradient of THSS No 113 (Well No 0174 [Figure 2 12])

Water samples collected 1n May 1987 and 1989 contained 528 0 mg/¢ and 45 O mg/¢ of PCE,
respectively The solubility of PCE at standard temperature and pressure 1s approximately
160 mg/¢ suggesting the presence of free phase PCE near IHSS No 113 The potential for
residual free phase chlorninated solvents at this site coupled with a lack of evidence for buned
drums makes this site suitable for the Subsurface IM/IRA
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Soil sampling conducted at IHSS No 113 after the May 1970 clean-up indicated 0 8 to 112 5
disintegrations per minute per gram (dnm/g) (0 4 to 51 pCi/g) activity This contamination 18
thought to have been transported by wind from the 903 Pad Drum Storage Site Nothing has
been found 1n the literature to suggest the presence of metallic nuclear matenal buried at ITHSS
No 113

4412 Expected Conditions

No site specific hydrogeologic or chemical information 1s currently available for the area within
JTHSS No 113 boundanies However several exploratory boreholes were dnlled and monitoning
wells constructed near the test site These data were used to construct a conceptual model of
the site hydrogeology and contaminant type and distnibution A geologic log of the borehole
dnilled for monitoring well 2087 (approximately 20 feet east of IHSS No 113), which 1s typical
of the IHSS No 113 area 1s presented in Appendix D  An 1dealized block diagram of the IHSS
No 113 test area 1s presented in Figure 4 8 The diagram illustrates the hydrogeology and
contaminant distribution expected to exist within 50 feet of the ground surface

Sand and gravel alluvium extends to approximately 10 feet below ground surface and overhes
claystone bedrock that may contain 1solated or interconnected fractures The alluvium 1s
expected to be dry but may contain a small amount of seasonal ground water perched on the
underlying claystone bedrock The bedrock 1s not expected to contain recoverable ground water

It 1s expected that PCE comprises the majonty of the VOC contamination 1n the THSS No 113
area with lesser amounts of carbon tetrachloride A sample of ground water collected from
monitoring well 0174 (Figure 2 12) located adjacent to IHSS No 113, contained PCE at a
concentration that exceeded its solubility imit  The well screen crosses the alluvial/bedrock
boundary suggesting that free phase PCE released at IHSS No 113 infiltrated the alluvium
coming to rest on the claystone bedrock It 1s hikely that a small amount of free phase PCE or
an emulsion of PCE and seasonal ground water flowed towards and entered Well 0174 The
conceptual diagram shows the residual DNAPL 1n the alluvium and pools of DNAPL perched
on the claystone bedrock with some infiltration of DNAPL along bedrock fractures A review
of existing monttoring well as built diagrams and ground water chemistry (Rockwell 1987a)
with respect to the presence of dissolved or residual free phase chlorinated solvents in the
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claystone bedrock near IHSS No 113 was inconclusive It 1s important to note that the presence
of pools of DNAPL perched on the bedrock 1s also uncertain and may never be conclusively
determined However the presence of very high concentrations of PCE in a monitoring well
adjacent to THSS No 113, and 1n light of the inventory of drum numbers and contents stored
at THSS No 113 1t 1s reasonable to infer the presence of residual free phase chlorinated solvents
1n the vadose zone This matenal may be mobilized duning periods of high precipitation when
ground water may be perched on the claystone bedrock

4 42 Remedial Approach

4421 Proposed Action Based On Expected Conditions

This section provides a detailled description of the intenm remedial action proposed for
implementation at the Mound Area test site (THSS No 113) The proposed action 1s based on
the 1dealized conceptual hydrogeologic and contaminant distribution model described 1n Section

4 412 and involves

o In situ vacuum-enhanced vapor extraction for the alluvial matenal
o In sutu vacuum-enhanced vapor extraction 1n the upper portion of the underlying
claystone bedrock
Vapor |

Figure 4 9 1llustrates the configuration of the vapor recovery system At IHSS No 113 two
vapor extraction wells will be installed in both the alluvium and the upper portion of the
claystone bedrock and manifolded to one or more vacuum pump(s) The precise location of the
vapor recovery wells has not been determined as there currently 1s no contaminant concentration
data available for the area within IHSS No 113 boundanes A Phase II RI 1s currently in
progress at QU2 and includes the advancement of soil borings and the construction of ground

water monitoring wells within IHSS No 113 boundanes Prior to implementation of this portion
of the IM/IRA a review of available RI data will be conducted with respect to i1dentified
locations of residual chlorinated hydrocarbons In order to prevent significant short circmting
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of atmospheric air to the vapor extraction wells the upper 6 feet of the well will be constructed
of blank casing Should contamination be observed during drilling 1n the upper 5 feet of soils

the well screen will extend across shallow contaminated soils, but no less than 2 feet below the
surface In this case an impermeable cover will be 1nstalled over the ground surface within 10

feet of the vapor extraction wells

Interim remedial efforts 1n the alluvium and bedrock will be 1solated from each other 1n order
to prevent cross-contamination between the two distinct formations Bedrock wells will be
1solated from the alluvium by the installation of steel surface casing set into the bedrock

Alluvial and bedrock well construction schematics are provided in Figure 4 5§ One air 1njection
well will be 1nstalled 1n both the bedrock and alluvium and will be located between the vapor
extraction wells These wells will be used to inject ambient and heated air into the formations
to evaluate any enhancement to VOC recovery due to the additional flow and heat Ambient and
warm air will be injected at a rate equal to one half of the combined extraction rate This 1s to
msure that injected air does not further disperse vapor phase contaminants 1n the vadose zone

Under 1deal conditions of 1sotropy and homogeneity of the alluvial soils or bedrock, air flow
lines can be expected to form a closed loop between the injection and extraction wells given
reasonably close well spacing (<25 feet) Radial pressure distnbution equations (Johnson et

al 1989) will be used duning Test Plan development to insure that negative pressures are
maintained at the boundary of the test area Static pressure monitoring wells will be 1nstalled
at various distances from the well array to venfy capture and to determine the area of influence

of the vapor extraction system

The conceptual hydrogeologic model illustrated 1n Figure 4 8 shows some limited penetration
of DNAPL into bedrock fractures The lack of conclusive evidence of contaminant migration
into bedrock suggests the need for a conservative approach to bedrock remedial efforts For this

reason 1t 1s proposed to 1install vapor recovery wells to a maximum of 30 feet into bedrock

Dynamic performance and effectiveness of the in situ vapor extraction system at IHSS No 113
will be assessed as described 1n Section 4 32 1

SUBSURFACE INTERIM REMEDIAL ACTION PLAN FINAL August 1992
ROCKY FLATS PLANT GOLDEN COLORADO Page 4-34
cg&g\ss- rap\final3\sccd_pi2 aug

e, Py Y e B BT poand o Ny

s, SRt e Jur. Rt -



The proposed test site selection was based on qualitative data from the proposed test site and
conditions extrapolated from quantitative data collected near the proposed test site Should the
proposed test site prove mnadequate an alternative test site will be selected The most likely
reason for poor site conditions 1s the absence of residual free phase DNAPL A preliminary
threshold for determining success will be concentrations of hydrocarbon compounds recovered
1n the so1l vapor equal to 1 ppm as measured with a portable photoionization detector calibrated
for the major contaminant expected at the test site The test will be conducted for a minimum
of 7 days before abandonment and new site selection If the recovered vapor contains
hydrocarbon concentrations equal to or greater than 1 ppm the test duration will be decided
while the test 1s 1n progress In any case test duration should not exceed three months

Yapor Treatment

A discussion of the system proposed to treat vapors extracted from the subsurface at the IHSS
No 113 test site 1s presented 1n Section 4 32 1

4 4 2 2 Observational/Streamlined Approach Considerations

A summary of the expected conditions potential deviations and contingencies relevant to the
proposed action at Mound 1s presented 1n Table 4 2 Many of the items presented in Table 4 2
are 1dentical for each proposed OU2 test site Therefore this section will address only those
items that are umque to the Mound test site The reader 1s referred to section 4 3 2 2 for a
detailed discussion of the items common to all OU2 test sites

The Mound test site 1s unique 1n that no recoverable ground water is expected in erther the
alluvium or bedrock The potential deviation would be the presence of a saturated thickness
greater than 3 feet in the alluvium and/or an accumulation of ground water 1n the bedrock vapor
extraction wells This potential deviation from expected conditions would be 1dentified by direct
measurement with an electronic water level indicator In this event the existing wells would be
retrofitted with ground water recovery pumps Ground water recovered during pilot testing
would be transported by tank truck to the South Walnut Creek Basin Surface Water Treatment

Facility for treatment

SUBSURFACE INTERIM REMEDIAL ACTION PLAN PFINAL Avgust 1992
ROCKY FLATS PLANT GOLDEN COLORADO Page 4-55
cg&g\ss irap\final3\secd_pt2 ug

PR WY M E e . Py O T




Table 4-2
Observational/Streamhned Approach
In Suu Vacuum-Enhanced Vapor Extraction at Mound (IHSS No 113)

L Expected Conditions

Potential Deviations

RI data provides sufficient
nformation to place vapor
extraction and injection wells.

RI data does not provide
sufficient information to place
vapor extraction and injection
wells.

Analysis and interpretation of
RI data.

Contingency

Pian and conduct soil vapor
survey to provide additional
information.

VOC Contamination
hmited to uppper 30 feet of
claystone bedrock.

VOC contamination extends
deep nto bedrock

Direct observation (1 e. staining
and odor) and measurement
(1¢ OVA) of soil borehole
samples.

Advance bonng to lower hnmt of
contamination or 100 feet total
depth

No recoverable alluvial or
bedrock ground water

Recoverable alluvial and/or
bedrock ground water

Direct measurement

Retrofit exssting vapor
extraction and injection wells

with ground-water pumps.

No free phase solvents in
recovered ground water

(if any)

Free phase solvents are
present in recovered gro nd
water (if any)

Direct observation

Install phase scparation unit.

Radionuclide-contaminated
partic lates not present in
vapor stream

Radionuchde-contaminated
particulates present 1n vapor
stream

Analysis of spent HEPA filter
media

Retain HEPA filters.

GAC adsorption 1s cost
effective vapor treatment
technology (based on VOC
concentration)

GAC adsorption 1s not a cost
effective vapor treatment
technology due to high VOC
concentrations

Sampling and analysis of vapor
stream

a. Install clean air intake
upstream of vacuum pump to
reduce VOC concentrations.

b Evaluate feasibihity of vapor
treatment by thermal
oxidation or condensation.

VOC concentration in
extracted vapors 2 1 ppm
(field meas rement)

VOC concentrat on in
extracted vapors < 1 ppm
(ficld measurements)

Direct measurement.

a Abandon proposed test site.

b Assess feasibility of
constdenng an alternative
test site

Post pilot operation of in situ
vacuum-cnhanced vapor
extraction system is deemed
to be beneficial

Post pilot operation of in siu
vacuum-cnhanced vapor
extraction system is not
deemed to be bencfiaal

Analysis of pilot test data with
respect to evaluation cnitena
(Section 4.32)

Post-pilot operation not
conducted at test site.
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443 Evaluation of Remedial Approach

4 4 31 Effectiveness

Evaluation of the proposed IRA at the Mound Area with respect to CERCLA effectiveness
criteria 1s essentially the same as the effectiveness evaluation presented 1n Section4 331 One
difference however 1s the elimination of treatment system sludge production and associated land
disposal since ground water 1s not expected to be recovered at the Mound Area test site

4 4 3 2 Implementability

Evaluation of the proposed interim remedial action at the Mound Area with respect to CERCLA
implementation crnitenia 1s the same as the implementability evaluation presented in
Section 4 3 3 2

4 4 3 3 Environmental Impact

Commitment of resources for the vapor extraction system proposed for the Subsurface IM/IRA
at Mound will be virtually 1dentical to that of the 903 Pad descrnibed in Section 4 333 This

level of commitment will be low and will not have a significant impact on RFP operations

Tran 10n

Transportation 1mpacts for the Mound vapor extraction system are virtually 1dentical to those
described for the 903 Pad 1n Section 4 33 3

Wetlands

Wetlands areas have been 1dentified near the Mound proposed action site These wetlands may
be fed by surface seep flow and are located 1n two areas approximately 1,000 feet to the north
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of the site (seeps) and approximately 1,000 feet to the northwest of the site (seeps and South
Walnut Creek) These seeps typically have flows that fluctuate seasonally and normally remain
below 2 gpm Many of these seeps dry up duning peniods of low recharge South Walnut Creek
flows range from 5 gpm to 60 gpm

Dewatening activities at the Mound are not expected to result 1n any signmificant water collection,
therefore no impact on nearby wetlands 1s expected However 1t 1s known that there 1s
significant vanation 1n the water table elevations 1n near surface water bearing units at QU2
Consequently 1t 1s possible that dewatering may be necessary at Mound and this may have a
significant effect on nearby wetlands The total wetlands area that could be affected by the
proposed Mound action 1s esimated to be less than one fortieth of an acre Suitable habitat
exists 1n the surrounding area to accommodate any unlikely wildlife displacement At the
conclusion of the IM/IRA ground water flow 1f affected, will return to 1ts previous levels and

any temporary wetlands impacts will be naturally mitigated

Water treatment alternatives are the same as those described for 903 Pad 1n Section 4 33 3

Cumulative Impacts

Cumulative impacts are expected to be the same as those described for the 903 Pad

45 YA Y XTRA
THSS NO. 111.1

This section presents a detailed description of the proposed intenm remedial action at the East
Trenches Area This discussion focuses on the expected test site conditions proposed treatment
systems and Observational/Streamlined Approach considerations with respect to deviations 1n

expected test site conditions
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451 Test Site Description

4511 Test Site Selection Rationale

The rational and cnitena used for selection of the subsurface IM/IRA test sites 1s discussed in
Secion4 311 IHSS No 111 1 (Trench T 4) bunal site at the East Trenches Area, 1s the third
site proposed for pilot testing i1 situ vacuum-enhanced vapor extraction Its location within OU2
1s shown on Figure 22 TIHSS No 111 1 satisfies all three test site selection cntena as
discussed below

A review of the literature revealed little specific information about the historical use of THSS
No 1111 The available information describes waste disposal activities at the East Trenches
Area as a whole To summarize the bunal trenches 1n this area were used between 1954 and
1968 for the disposal of sanitary sewage sludge contaminated with uramum and plutonium and
approximately 300 flattened empty drums contaminated with uranium (Ilisley, 1983) However,
IHSS No 111 1 1s not expected to contain flattened drums Fagure 2 2 identifies those trenches

where drums were observed or detected by magnetometer survey

Based on this description one would not expect to find sigmificant concentrations of chlornated
solvent However a water sample collected in May 1988 from a monitoring well 3687
(Figure 2 13) adjacent to IHSS No 111 1 contained 221 8 mg/¢ of TCE The solubility of TCE
1s 1 100 mg/¢ at standard pressure and temperature The concentration of TCE 1n the water
sample represents a significant fraction of the TCE solubility limit suggesting the possibility of
residual free phase TCE near IHSS No 1111

Although the radiation content of the sewage sludge reportedly ranged from 382 pCy/g to 3,590
pCi/g (Owen and Steward 1973) there are no reports of metallic nuclear matenal dehiberately
burted 1n IHSS No 111 1 The only other matenal reportedly buried in THSS No 1111 1s
plutontum and uranium contaminated asphalt planking from the solar evaporation ponds (Ilisley,
1983) The potential presence of residual free phase TCE coupled with a lack of buried drums
and metallic nuclear material makes IHSS No 111 1 a suitable test site for this IM/IRA
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4 51 2 Expected Conditions

No exploratory borings have been advanced through IHSS No 111 1, however, two bonngs
were advanced approximately 40 feet north of the trench Monitoring wells were constructed
1n these boreholes (Wells 3587 and 3687) (Figures 2 13 and 2 15 respectively) and geologic
water level and chemistry data are available These data were used to construct a conceptual
model of the site hydrogeology and contaminant type and distnbution A geologic log of a
borehole advanced for monitoring well 3687 (typical of the test area) 1s presented in Appendix
D An idealized block diagram of the test area is presented as Figure 4 10 The diagram
1llustrates the hydrogeology and contaminant type and distribution within 120 feet of the ground

surface

Sand and gravel alluvium extends to approximately 10 feet below ground surface and overhes
primanly sandstone bedrock At Well 3687 (Figure 2 13) an 11 foot thick interval of sandy
claystone was reported directly underlying the alluvium A fine- to medium grained sandstone
underlies the sandy claystone and extends to at least 75 feet below ground surface The
sandstone 1s underlain by claystone which may contain 1solated or interconnected fractures
Unconfined ground water 1s expected to be encountered at 35 feet below ground surface in the
sandstone Bedrock geology varies 1n the area immediately surrounding IHSS No 111 1 Based
on geologic logs of nearby soil borings claystone underhes the alluvium south of IHSS No

111 1 and sandstone underlies the alluvium to the west

TCE 15 expected to be the primary contaminant at this test site A sample of water collected in
May 1988 from Monitoring Well 3687 contained 221 8 mg/f which represents 20 percent of
the TCE solubility limit  This well 1s screened in the sandstone bedrock The high
concentration of TCE within 40 feet of IHSS No 111 1 suggests the presence of residual free-
phase TCE in the soils and aquifer underlying this bunal trench The block diagram
(Figure 4 10) shows the downward migration of DNAPL through the unsaturated alluvium and
sandstone leaving a zone of residual free phase solvent Because the solvent has a specific
gravity greater than 1 0 the solvent 1s shown migrating downward through the saturated zone
coming to rest 1n structural depressions on the claystone and migrating a short distance along

fractures 1n the claystone The presence of pools of DNAPL on the claystone is by no means
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certain Well cemented zones within the sandstone may have stopped 1ts migration, or the
capacity of the sediments overlying the claystone to absorb DNAPL may exceed the volume of
DNAPL released from the trench It 1s important to note that residual DNAPL and/or pools of
DNAPL have not been observed at THSS No 111 1 or at OU2 1n general However, 1t 1s
reasonable to infer its presence by extrapolating from nearby ground water chemustry, physical
properties of the contaminants and histoncal activities at OU2

4 52 Remedial Approach

4521 Proposed Action Based On Expected Conditions

The section provides a detailed description of the intennm remedial action proposed for
implementation at the East Trenches test site (IHSS No 111 1) The proposed action 1s based
on 1dealized conceptual hydrogeologic and contaminant distnbution model described 1n

Section 4 4 1 2 and involves

o In situ vacuum enhanced vapor extraction for the alluvial matenal

. In situ vacuum enhanced vapor extraction coupled with ground water depression
in the sandstone bedrock

Y n E n

The claystone will not be addressed 1n this acion  The depth to claystone at the test site 1s many
times deeper than at other proposed OU2 test sites Therefore 1t 1s less likely that recoverable
contamination has penetrated to claystone Figure 4 11 illustrates the configuration of the vapor

recovery system in cross section and plan view

Two vapor extraction wells will be 1nstalled 1n both the alluvium and the sandstone bedrock
One pair of alluvial and bedrock wells will be installed on either side of the bunal trench
Because matenals were buned 1n the trench and historical records of matenal type and quality
may be mnaccurate it was believed appropniate to avoid drilling through the trench itself The
Phase II RI that 1s currently 1n progress at OU2 includes the advancement of two soil borings
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within IHSS No 1111 Pnor to implementation of this portion of the IM/IRA a review of
available RI data will be conducted with respect to the presence of residual DNAPL or buried

drums at this location

Remedial efforts 1n the alluvium and sandstone will be 1solated from each other 1n order to
prevent cross-contamination between the two distinct formations Sandstone wells will be
1solated from the alluvium by the installation of steel surface casing set in sandstone Alluvial
and sandstone well construction schematics are presented as Figure 4 S  One alluvial well will
be used for vapor extraction and the second well installed on the opposite side of the trench will
be used as an ambient or heated air injection well to induce an air sweep under the trench Both
sandstone wells will be fitted with ground water depression pumps in order to expose any
residual DNAPL held in the sandstone by capillary forces One sandstone well will be
manifolded to a vacuum pump The second well installed on the opposite side of the trench will
be used to inject ambient and heated air to induce an air sweep through the test site For
reasons discussed 1n Section 4 3 2 1 bedrock wells will extend several feet into the claystone
bedrock This 1s to allow for the collection and recovery of free-phase DNAPL should 1t be

encountered at the sandstone/claystone interface

The proposed test site selection was based on qualitative data from the proposed test site and
conditions extrapolated from quantitative data collected near the proposed test site Should the
proposed test site prove inadequate an alternative test site will be selected The most hikely
reason for poor site conditions 1s the absence of residual free phase DNAPL A preliminary
threshold for determining success will be concentrations of hydrocarbon compounds recovered
1n the so1l vapor equal to 1 ppm as measured with a portable photoionization detector calibrated
for the major contaminant expected at the test site The test will be conducted for a minimum
of seven days before abandonment and new site selecion If the recovered vapor contains
hydrocarbon concentrations equal to or greater than 1 ppm the test duration will be decided

while the test 1s 1n progress In any case test duration will not exceed three months
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Vapor r W,

A discussion of the systems proposed for treatment of vapors and ground water extracted from
the subsurface at the ITHSS No 111 1 test site are presented 1n Section 4 32 1

4 5 2 2 Observational/Streamlined Approach Considerations

A summary of the expected conditions, potential deviations and contingencies relevant to the
proposed action at East Trenches 1s presented 1n Table 4 3 Many of the items presented in
Table 4 3 are 1dentical for each proposed QU2 test site Therefore this section will address
only those items which are unique to the Mound test site The reader 1s referred to Section
4 3 2 2 for a detailed discussion of the items common to all OU2 test sites

The East Trenches test site 1s umque 1n that ground water 1s expected to be present in sandstone
bedrock within 35 feet of the surface However, available data suggest considerable vanability
1n bedrock geology near the test site Therefore a potential deviation from expected conditions
would be the presence of claystone or interbedded sandstone and claystone under the proposed
test site  This condition may result 1n a lack of recoverable ground water The mechanism to
1dentify this deviation would include visual observation of soil samples recovered duning dniling
and by establishing the presence or absence of water 1n the extraction wells using an electronic
water level indicator The contingency would 1involve abandoning the ground water pumping
effort and performing a vacuum enhanced vapor recovery action stmilar to that proposed for the
Mound Area test site

4 53 Evaluation of Remedial Approach

4 531 Effectiveness

Evaluation of the proposed internm remedial action at the East Trenches Area with respect to
CERCLA effectiveness criteria 1s the same as the effectiveness evaluation presented in
Section 4 33 1
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Expected Conditions

Table 4-3
Observational/Streamhned Approach
In Sutu Vacuum-Enhanced Vapor Extraction at East Trenches (IHSS 111 1)

Potential Deviations
L

Analysis and interpretation of

extraction system 15 deemed to
be beneficial

extraction system 1s not

SUBSURFACE INTERIM REMEDIAL ACTION PLAN

ROCKY FLATS PLANT GOLDEN COLORADO

eg&g\ss-irap\final3\secd_pi2 aug

R T

B

(Section 4.3.2)

L e

RI data provides sufficient RI data docs not provide Plan and conduct sox vapor
information to place vapor sufficient information to RI data survey to provide additional
extraction and injection wells. place vapor extraction and information
mjection wells.
No recoverable aliuvial Saturated thickness greater Direct measurement. Retrofit existing aliuvial wells
groundwater than 3 feet with ground-water pumps.
No free phase solvents 1n Free phase solvents are Darect observation Install phase scparation unit.
recovered ground water present in recovered ground
(bedrock or alluvium) water
Saturated sandstone No ground water within 60 Direct observation of recovered | Eliminate ground-water
encountered within 60 feet of feet of the s rface soil samples duning dniling and | depression portion of proposed
the surface measurement of water level 1n action
completed well
Radion cl de-contaminated Radionucl de-contaminated Analysis of spent HEPA filter Retain HEPA filters.
partic lates not present 1n particulates present in vapor media
vapor strcam stream
GAC adsorption 15 cost GAC adsorption 1s not a cost | Sampl ng and analysis of vapor | a. Install clean atr intake
effective vapor treatment effective vapor treatment stream upstream of vacuum pump to
technology (based on VOC technology due to high VOC reduce VOC concentrations.
concentration) concentrations
b Evaluate feasibility of vapor
treatment by thermal
oxidation or condensation.
All OU2 contaminants of All OU2 contaminants of Sampling and analysis of Use most appropniate RFP
concern present in recovered concern not present 1n recovered ground water and treatment system to process
ground-water and condensate recovered ground water and condensate recovered ground water and
(VOCs radionuchides, including | condensate condensate.
Pu Am and U and metals)
Ground water recovery rates Ground-water recovery rates Direct observation Use most appropnate RFP
< 1gpm >> 1gpm treatment system(s) to process
recovered ground water and
assess pipchine vs. tank truck
transport.
VOC concentration 1n extracted | VOC concentration n Direct measurement a Abandon proposed test site.
vapors = 1 ppm (field extracted vapors < 1 ppm
measurement) (field measurements) b Assess feasibility of
considening an alternative
test site
Post pilot operation of in situ Post pilot operation of n siw | Analysis of pilot test data with Post pilot operation not
vacuum-enhanced vapor vacuum-enhanced vapor respect to evaluation cntena conducted at test site
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4 5 3 2 Implementability

Evaluation of the proposed intennm remedial action at the East Trenches Area with respect to
CERCLA 1mplementation cnitena 1s the same as the implementability evaluation presented 1n
Section 4 332

4 53 3 Environmental Impact

Commitment of Resources

Commitment of resources for the East Trenches vapor extraction system will be very low and
virtually the same as that descnibed 1n Section 4 3 3 3 for the 903 Pad

Transportation Impacts

These will be similar to the 903 Pad vapor extraction system impacts Given the hmited extent
of transportation activities associated with the collection system and the health effect estimates
presented 1n Appendix E transportation health effects are predicted to be very small Additional
discussion details are provided in Appendix E

Wetlands

Wetlands areas have been 1dentified near the East Trenches proposed action site  These wetlands
are associated with South Walnut Creek and Pond B 1 that are located approximately 800 feet
to the north of the site South Walnut Creek has flows which fluctuate seasonally ranging from
5 to 60 gpm

Dewatering activities at the East Trenches are predicted to result 1n a water collecton rate of
1 gpm or less Inasmuch as there are no technologies for effectively conducting vapor extraction
when ground water 1s present removal or collection of the water 1s a necessity This 1s not
expected to have a significant impact on nearby wetlands because of the small expected flow and
the limited duration (3 years or less) However 1t 1s known that there 1s considerable vanation
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1n the water table elevations 1n near surface water bearing units at OU2 Therefore 1t 18 possible
that dewatering rates may be different than predicted and may have an indirect effect on

wetlands

The total wetlands area that could be affected by the proposed East Trenches action 1s estimated
to be less than one twentieth of an acre Suitable habitat exists in the surrounding area to
accommodate any temporary wildlife displacement At the conclusion of the IM/IRA, ground
water flow will return to its previous levels and any temporary wetlands impacts will be
naturally mitigated

Cumulative Impacts

Cumulative impacts of the vapor extraction system at the East Trenches will be the same as for
the 903 Pad described 1n Section 4 3 3 3

The Subsurface IM/IRA considers the use of existing or planned RFP water treatment facilities
for treatment of contaminated ground water and condensate associated with operation of the
proposed vapor extraction systems at the 903 Pad Mound and East Trenches Areas The final
selection of the RFP treatment system(s) that will be used to support the Subsurface IM/IRA will
be based on the actual contamination observed 1n the recovered ground water and the results of
performance testing each of the treatment systems However for the reasons discussed in
Section 4 32 1 the DOE wishes to retain the South Walnut Creek Basin Surface Water
Treatment System as the preferred system at this time Modifications to this imitial strategy may
be made as part of the observational/streamhined approach (see Tables 4 1 and 4 3 regarding

ground water treatment)

This section describes each of the RFP treatment facilities with respect to operation, contaminant
removal capabilities and available processing capacity The RFP water treatment facilities

include
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South Walnut Creek Basin Surface Water Treatment System

881 Hillside Ground Water Treatment System

Building 231B GAC Adsorption System/Building 374 Evaporation System

461 South Walnut Creek Basin Surface Water Treatment System

The South Walnut Creek Basin Surface Water Treatment System 1s being constructed as part of
an IM/IRA at OU2 (EG&G 1991f) The system includes chemical precipitation/microfiltration
and GAC adsorption units for removal of radionuclides metals and VOCs from surface water

Installation of the GAC adsorption portion of this treatment facility has been completed, and
operation began on 13 May 1991 Installation of the chemical precipitation and microfiltration
umts was completed on 24 Apnl 1992 and system startup occurred on 27 April 1992

The South Walnut Creek Basin Surface Water Treatment System 18 illustrated 1n Figure 4 12

Chemical treatment 1nvolves addition of 1ron salts and lime to cause coagulation and flocculation
of suspended particulates present in the wastewater to produce a filterable fernc hydroxide
precipitate or floc Since the predominant state of radionuchide and metal contaminants in
natural waters 1s particulate these 1norganic contaminants will be removed through enmeshment
in the fernic hydroxide floc (EG&G 1991f) Removal of radionuclides and metals existing 1n
a soluble state may also be achieved during chemical treatment by adsorption to the floc The
floc will be removed from the process stream by cross flow membrane filtrahion The membrane
filter 1s 1n a shell and tube configuration with the membrane located on the inside of the tubes

Water 1s pumped through the filter tubes and water passes through the membrane (1 e

permeate) under the force of the process operating pressure The filters are designed so that
clean water will pass through the membrane 1n a direction perpendicular to the main process
flow (1 e cross flow filtration) Flow not passing through the membrane will be recycled to the
concentration tank A fraction of the recycle slurry will be bled from the process for sohds
removal by gravity separation and pressure filtration The filter press cake 1s expected to be
approximately 30 percent solids by weight, and will be stabilized with the addition of portland
cement The cross flow filter permeate will be neutralized by the addition of sulfuric acid and
will be further processed by GAC adsorption units for removal of VOCs as described below
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Figure 4 12 shows that the GAC Adsorption Treatment System for the South Walnut Creek
Basin surface water treatment system consists of two on line GAC units and two on-lne,
standby GAC umits Each GAC unit 1s 60 inches high and 87 inches 1n diameter and contains
2,000 pounds of GAC The on line units are operated in series (1 e, lead and polishing
positions) Once the GAC 1n the lead umt 1s determined to be spent, 1t 1s taken out of service

The GAC unit 1n the on line polishing position becomes the new lead umt and one of the on

Iine standby umits 1s placed 1n the on line polishing position Rotation of the GAC units into
the lead polishing and standby positions 1s accomplished by changing the open/closed
configuration of the process valves Physical movement of unspent GAC unuts 1s not necessary
during this procedure The spent GAC 1s replaced with a new unit contaiming virgin GAC The
newly installed unit 1s immediately placed in the on line standby mode Spent GAC will be
analyzed for the presence of radionuclides and for toxicity by the EPA Toxicity Characteristic
Leaching Procedure (TCLP) Results of these analytical tests will determine if spent GAC from
this process may be regenerated or must be managed as a hazardous mixed waste As of this

writing the process has not yet generated spent GAC

The South Walnut Creek Basin Surface Water Treatment System was designed to continuously
process surface water influent at a rate of 60 gpm This flow rate corresponds to the design
flows established for the South Walnut Creek Basin IM/IRA surface water collection systems
However design flows are maximum anticipated surface water flows for the collection systems,
and influent flows from the South Walnut Creek Basin sources will, on the average, be
substantially less than 60 gpm For example GAC Adsorption System operating data for May
and June 1991 two relatively high precipitation months 1indicate that on the average the South
Walnut Creek Basin sources have produced less than 50 percent of collection system design
flows The unused processing capacity could be used to treat ground water and condensate
generated by the Subsurface IM/IRA

462 1 Hil r -Water T n

The 881 Hillside Ground Water Treatment System 1s currently being installed under the ground
water IM/IRA for OUl The system was designed to treat ground water recovered at the 881
Hillside Area The rate of ground water recovery 1s expected to be approximately S to 10 gpm

SUBSURFACE INTERIM REMEDIAL ACTION PLAN FINAL Avgust 1992
ROCKY FLATS PLANT GOLDEN COLORADO Page 4-71
egdg\ss-irap\final3isccd _pt2 ang

— ad RGN NI e PRy S S ) o S




and the ground water contaminants of concern include VOCs, metals, and urannum The
treatment process operating plan includes treatment of collected ground water at the process
design rate of 30 gpm duning one 8-hour shift per day The equipment remains 1dle throughout
the remaining two shifts Ground water and condensate generated by the Subsurface IM/IRA,
therefore, be treated during one of the remaining 8 hour shifts

Figure 4 13 shows that the design of the 881 Hillside Ground Water Treatment System includes
UV/ peroxide and ion exchange unit operations A pumped feed system will be used to inject
a 50 percent hydrogen peroxide solution into the wastewater influent line The surface
water/hydrogen peroxide mixture will then pass through an in line static mixer before entening
the UV oxidation reactor In the reactor the mixture 1s exposed to UV light where VOCs are

oxidized to carbon dioxide and water

The effluent from the UV oxidation reactor will then be pumped through fabnc filtration units
to remove any suspended solids that may be present in the processing stream Dissolved
uranium and metal contaminants will then be removed by the anion and cation exchange units,
respectively Regeneration of the anion exchange resin will not be required because of the high
affinity and capacity of the resin for uranium The expected life of the amon exchange units 1s
greater than 30 years at the expected influent flows and uranium concentrations Although other
anions (¢ g , chlondes, sulfates) will imitially be adsorbed to the resin, the preferential adsorption
of uranium will result 1in displacement of the other amons The spent resin will ulimately
require solidification and disposal as a low level hazardous waste The cation exchange resin
has a high affinity for high molecular weight metals (e g mercury, copper lead) It 1s assumed
that unlike the anion exchanger the cation exchange resin will require regeneration Effluent
from the 1on exchange column train 1s stored i1n holding tanks pending laboratory analysis
results Upon venfication that contaminants have been removed to achieve the effluent standards
established for the facility the treated water 1s discharged to the SID

463 Building 231B 10N ild 74

A final alternative for treatment of ground water and condensate generated by the Subsurface
IM/IRA 1s the use of the planned Building 231B GAC Adsorption System and the existing
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Building 374 Evaporation System These treatment system configurations are illustrated in
Figure 4 14 and are described below 1n detail

The GAC adsorption system 1llustrated in Figure 4 14 1s planned for construction and start-up
near Building 231B by the end of 1992 This facility 1s being installed to provide VOC
treatment for decontamination wastewater generated at the RFP (e g , dnll ng decontamination)
Current treatment system design includes installation of a 13,000-gallon wastewater holding tank
and a 5 000 gallon influent equalization tank The 500 000-gallon wastewater holding tank
shown 1n Figure 4 14 currently exists, but 1s not 1n use Operating plans for the 231B GAC
Adsorption System include use of this storage tank for additional influent storage capacity when
required Treatment system design includes at least two fabrnc filtration umts configured in
parallel The parallel configuration allows water to be treated with one filter on line while
filtration media 1n the other filter 1s being replaced Due to the relatively small quantities of
decontamination wastewater generated annually (approximately 500,000 gallons) treatment
system design includes disposable GAC unmits The process will include two 55 gallon GAC
units 1n a lead/polisher arrangement Each 55 gallon unit 1s 36 inches high and 22 inches in
diameter and contains approximately 165 pounds of GAC The maximum rated flow capacity
through each unit 1s 10 gpm  Although the fabric filtration units will remove the majonty of the
suspended solids from the process influent small particulates will pass through to the GAC
units It 1s therefore expected that the GAC umts will be contaminated with particulate
radionuclides and thus require disposal as a hazardous mixed waste The treatment system
includes a 5 000 gallon effluent storage tank to temporanly hold processed water prior to
transport to Building 374

The plan of operation for the Building 231B GAC Adsorption Treatment System includes tank
truck transport of decontamination wastewater to the facility, batch processing of approximately
10 000 gallons per week at a flow rate of approximately 7 gpm and tank truck transport of the
treated effluent to the Building 374 Low Level Wastewater Treatment System The one-way
travel distance between Building 231B and Building 374 1s approximately 1 mile via 7th Street,
Central Avenue PA Portal #1 and west on Patrol Road
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The Building 374 Low Level Wastewater Treatment System (Figure 4-14) processes
approximately 12 to 15 milhion gallons per year of low level wastewater 1 ¢ < 13,500 Pci/¢
of radicactivity) Influent sources for this system include RFP process wastewater and incidental
RFP surface waters (1 € site runoff) The treatment system includes chemical precipitation,
vacuum filtration and evaporation unit operations Chemical treatment involves addition of 1ron
salts and lime to cause coagulation and flocculation of suspended particulates present in the
wastewater to produce a filterable precipitate or floc Radionuclide and metals contaminants
present 1n the wastewater stream 1n a particulate state tend to become enmeshed 1n the floc as
discussed in Section 4 6 1 The floc 1s then removed from the process stream by vacuum
filtration The filter cake produced 1s approximately 30 percent solids by weight, and 1s
stabilized with the addition of portland cement The inorganic contaminants in the filtered
process stream are then concentrated by a four stage multiple effect evaporator Evaporator
vapors which are free of norganic contammnants are condensed and recycled to the RFP
process water supply The brine concentrate 1s processed by a spray dryer to evaporate the
remaining iquud The resulting byproduct solids (1 e salts) are removed from the process by
a bag filter unit, and subsequently solidified with the addition of portland cement The volume
of sohidified waste or saltcrete from this action represents a small fraction of RFP s annual
production of this type of waste Storage and disposal plans for such waste were discussed 1n
the environmental assessment for the partial closure action at the solar ponds (DOE, 1991c), for
which a finding of no significant impact was 1ssued Because of the relatively low
concentrations of the contaminants the sohd form of the waste, the protectiveness of the
packaging and the comphance with applicable RCRA requirements, storing these matenals at
the RFP or other DOE location pending disposal would not matenally change the impacts

assessed for this action

The treatment technologies that comprnise the Building 231B GAC Adsorption System and the
Building 374 Low Level Wastewater Treatment System (GAC adsorption, chemical
precipitation/vacuum filtration and evaporation) are well suited for removal of VOCs,
radionuchides, and metals that may be present in the Subsurface IM/IRA ground water and
condensate In addition extra processing capacity currently exists at both faciities Although
the Building 374 treatment facility often operates at its maximum capacity nfluent storage at
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Building 231B and batch processing of collected ground water and condensate allow use of the
facility duning off peak periods

47 ENVIRONMENTAL EVALUATION OF NO ACTION

471 Awr Quahty Impacts

The No Action Alternative will not further impact the existing air quahty as discussed 1n the
RFP Final Environmental Impact Statement 1980 (DOE, 1980)

472 Water Quahty Impacts

The No Action Alternative would not contain or remove radionuchides VOCs or metals from
the subsurface at OU2 As a result, the No Action Alternative would pose a long term release
risk to the general public However, short term risks associated with the No Action Alternative
are insignificant because contaminated ground water 1s contained well within the RFP boundary,
and surface water discharges from the RFP are monitored and treated if necessary, in
accordance with the Plant s NPDES permit The No Action Alternative would require that the

current quarterly site monitoring be continued

473 Terrestnal and Aquatic Impacts

The No Action Alternative will not involve any short term 1mpacts to terrestnial and aquatic
biota

47 4 Wetlands and Floodplains

The No Action Alternative will not involve any short term impacts to wetlands and floodplains

475 Threatened and Endangered Species

The No Action Alternative will not impact threatened and endangered species
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47 6 Cultural Resources

The No Action Alternative will not impact cultural resources as no sites at the RFP have
potential ehigibility for the National Register of Historic Places (EG&G, 1991a)

477 Short-Term Uses and Long-Term Productivity

Land within OU2 1s currently undeveloped and will remain so as part of the RFP for the
foreseeable future OU2 hes within the RFP secunity boundanes and 1s not accessible to the
general public Therefore the No Action Alternative will have no effect on the short term uses

and long term productivity of lands at QU2

478 Personnel Exposures

The No Action Alternative will have mimimal impact on current workers involved at QU2 or at
adjacent RFP sites Workers will continue to monitor ground water quarterly which would not
present any additional 1impacts Because the sources of hazardous wastes would neither be
removed nor controlled the possibility of contaminated ground water migrating off site would

increase over time This could then become a source for public exposure 1n the long term

479 Commtment of Resources

The No Action Alternative will not require any additional commitment of resources

4710 Transportation Impacts

The No Action Alternative will not require construction or transport of matenials Therefore,
will be no additional on site or off site transportation activities
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4711 Cumulative Impacts

Because there are no additional remedial activities associated with the No Action Alternative,
there are no cumulative impacts relating to the environmental criteria identifiers 1n Sections 4 7 1
through 4 7 10

Table 4-4 compares the environmental impacts of the proposed Subsurface IM/IRA at OU2 with
other IM/IRAs currently being implemented at RFP There are no environmental impacts
associated with the No Action Alternative with respect to subsurface VOC contamination at OU2
as 1ndicated 1n Table 4 4 This 1s consistent with the absence of any threat posed by the
subsurface VOC contamination at QU2 (Section 1) Impacts 1n all categonies from the proposed
action (environmental long term public exposure worker exposure, off site and on site

transportation) are not expected to be significant
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SECTION §
IMPLEMENTATION PLAN

This section presents the implementation plan for conduct of the Subsurface IM/IRA
Implementation involves the preparation of a Test Plan for each of the three pilot tests proposed
in the IM/IRAP/EA  The Test Plans will provide all the engineering designs, performance
specifications, and procedures necessary for well installation and fabrication of the vapor
extraction and treatment unit The Test Plans will also provide the necessary procedures and
guidance to successfully execute the pilot tests Following completion of each pilot study, a Test
Report will be prepared summanzing the test data Recommendations for post pilot study
operation of the in situ vacuum-enhanced vapor extraction system will also be presented 1n each
Test Report based on evaluations of the test data Sections 5 1 and 5 2 discuss the elements of
the Pilot Test Plans and Test Report, respectively

51 PILOT STUDY TEST PLANS

Test Plans will be prepared to provide comprehensive and detailed guidance for conduct of the
Subsurface IM/IRA pilot studies at OU 2 A Test Plan will be prepared for each of the three
pilot studies (1 ¢ 903 Pad Mound and East Trenches) Although the Test Plans will be similar
in format and content each will be tailored to test specific objectives Table 5 1 provides a
prehminary outline that will be used to prepare the Test Plans Although the final Test Plan
format may differ from that shown 1n Table 5 1 the elements represented by each of the sections
listed will be addressed

Section 1 of the Test Plan bnefly describes the purpose of the pilot study and notes its role
within RI/FS activities at OU 2 The introduction will also present a summary of Phase II RI
data pertinent to the pilot test that has become available since preparation of the Subsurface
IM/IRAP/EA Section 2 will discuss the scope of the pilot test Section 3 will define the data
quality objectives (DQOs) for conduct of the pilot test DQOs will be developed, based on the
goals of the proposed IRA These goals include assessment of vapor extraction as a means for
removing subsurface residual free phase VOC contamination at OU2 determination of the area
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Table 5-1

Subsurface IM/IRA Test Plan Outline

I Introduction

II Scope of Pilot Study

III Data Quality Objectives

v Well Design and Installation

v Vapor Extraction and Treatment
System Design, Construction, and
Commussioning

VI Pilot Test and Data Collection
Procedures

VII  Data Evaluation

Appendices

Quality Assurance Project Plan

Sampling and Analysts Plan
Health and Safety Plan
Data Management Plan
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of influence of the vapor extraction system, and prediction of post pilot study system performance

Section 4 will include the specifications and engineering design drawings for completion of the
vapor and ground water extraction and air injection wells This section will specify the procedures
to be followed for well installation and field engineering change requests Cntena for well
abandonment and alternative well placement will also be provided Simularly Section 5 will
provide equipment specifications system design drawings and system performance specifications
for the vapor extraction pilot umt This section  will also provide system start up and
troubleshooting guidance Section 6 will present detailed procedures for conduct of the pilot test

Vapor extraction and treatment system operating procedures will be specified, including system
shutdown cnitenna  This section will also present pilot study data collection requirements Section 7
of the Test Plan will present guidance for evaluation of pilot test data This gmdance will include,
but not be limited to equipment and system performance assessment contaminant mass recovery
computation subsurface areal influence esimation and post pilot study operation assessment

The Test Plans will also include project specific quality assurance/quality control (QA/QC),
sampling and analysis health and safety, and data management guidance for conduct of the pilot
studies QA/QC guidance will be provided 1n the form of a project specific addendum to the EM
Site Wide Quality Assurance Program Plan (EG&G 1991) and the ER RCRA/CERCLA Quality
Assurance Project Plan (EG&G 1991) Health and safety guidance will be provided 1n the form
of a project specific addendum to the ERHSPP (EG&G 1989) EM Department Standard
Operating Procedures will also be referenced in the Test Plans when applicable

Preparation of the first Pilot Test Plan will begin immediately after regulatory agency approval of
the Subsurface IM/IRAP/EA Draft and final Test Plans will be submitted to EPA and CDH for
approval prior to implementation The Test Plans will be available for public review, but will not

be subject to formal public comment
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52  PILOT TEST REPORTS

A Pilot Test Report will be prepared at the conclusion of each OU2 n situ vapor extraction pilot
test The Test Reports will summarize the tests conducted, present test data and data evaluation
results and present recommendations for post pilot study operation of the vapor extraction systems

Draft and final Pilot Test Reports will be prepared and submitted to the regulatory agencies for
review and approval of post pilot study recommendations The final Test Report will be made
available to the public

5§53 IM/IRA ED

A proposed schedule for preparing the planning documents for the Subsurface IM/IRA 1s presented
in Table 52 The proposed pilot tests 1 e 903 Pad Mound and East Trenches) sequential
implementation allows knowledge gained from the first test to be incorporated 1nto the second, and
soon Table 5 2 presents specific completion dates for IM/IRA activities leading up to the startup
of the pilot unit at the first test site Due to the uncertainty associated with the actual length of
time that will be required to complete the first pilot completion dates for activities subsequent to
the first pilot test are listed 1n time durations relative to conclusion of the first pilot test
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TABLE 5-2

Proposed Schedule
Subsurface IM/IRA
Operable Unit No 2

Activity Date
Submut Draft Proposed Subsurface IM/IRAP/EA to EPA/CDH 02 March 1992
EPA/CDH comments on Draft Proposed Subsurface IM/IRAP/EA 16 March 1992

Submit Proposed Subsurface IM/IRAP/EA to Public—Public Comment 20 March 1992
Period Begins

Public Meetings 07 Apnl 1992

07 May 1992
Public Comment Period Concludes 18 May 1992
Submit Draft Responsiveness Summary to EPA/CDH 16 June 1992
EPA/CDH Comments on Draft Responsiveness Summary 23 June 1992

DOE Headquarters approves Final Responsiveness Summary Final 19 August 1992
IM/IRAP/EA and NEPA Decision (1 ¢ FONSI)

Submit Final Responsiveness Summary and Final IM/IRAP/EA to 20 August 1992
EPA/CDH

EPA/CDH Approves Final Responsiveness Summary and Final 03 September 1992
Subsurface IM/IRAP/EA

Release Final Responsiveness Summary and Final Subsurface 10 September 1992
IM/IRAP/EA to Public—Two-week Public Availability Period Begins

Two-week Public Availability Period Concludes 24 September 1992
ite 1 Pil

Submit Draft Test Plan to EPA/CDH 29 October 1992

EPA/CDH Comments on Draft Test Plan 26 November 1992
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TABLE §5-2 (Continued)
Proposed Schedule

Subsurface IM/IRA
Operable Umt No 2

Activity

Submit Final Test Plan to EPA/CDH, and Complete Pilot Unit Bid
Package

Solicit and Complete Evaluation of Subcontractor Bids/Issue Purchase
Order

Finalize Subcontractor Design Drawings/EG&G Issues Authonzation
to Proceed

Complete Pilot Unit Installation
Complete Inspection and System Startup/Begin Pilot Testing

Complete Pilot Study

Submut Draft Pilot Test Report to EPA/CDH concludes*

EPA/CDH Comments on Draft Pilot Test Report

Submit Final Pilot Test Report to EPA/CDH

1 Pilot T
Submit Draft Test Plan to EPA/CDH

EPA/CDH Comments on Draft Test Plan
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Date

12 January 1993

09 March 1993

26 Apnl 1993

03 August 1993
15 September 1993

13 weeks after Pilot
Study begins

24 weeks after Site 1
Pilot Study

3 weeks after receipt
of Site 1 Draft Test

Report

4 weeks after receipt
of EPA/CDH
Comments on Site 1
Draft Test Report

10 weeks after
EPA/CDH approves
Site 1 Final Test Plan

4 weeks after receipt
of Site 2 Draft Test
Plan
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TABLE §-2 (Continued)

Proposed Schedule
Subsurface IM/IRA
Operable Umit No 2

1V1

Submit Final Test Plan to EPA/CDH and Complete Pilot Unit Bid
Package

Solicit and Complete Evaluation of Subcontractor Bids/Issue Purchase
Order

Finalize Subcontractor Design Drawings/EG&G Issues Authorization

Complete Pilot Unit Installation

Complete Inspection and System Startup/Begin Pilot Testing

Complete Pilot Study

Submut Draft Pilot Test Report to EPA/CDH

EPA/CDH Comments on Draft Pilot Test Report
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Date

9 weeks after receipt
of EPA/CDH
Comments on Site 2
Draft Test Plan

8 weeks after
completion of Site 2
Pilot Unit Bid

Package

7 weeks after
1issuance of Purchase
Order

14 weeks after a)
EG&G authonization
to proceed, or
b ) completion of Site
1 Pilot Study,
whichever 1s later

6 weeks after
installation of Site 2
Pilot Unit Complete

Within 13 weeks after
Site 2 Pilot Study
begins

24 weeks after Site 2
Pilot Study concludes*

3 weeks after receipt
of Site 2 Draft Test

Report
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TABLE §5-2 (Continued)

Proposed Schedule
Subsurface IM/IRA
Operable Unit No 2

Activity

Submit Final Pilot Test Report to EPA/CDH

1 Pilot T

Submit Draft Test Plan to EPA/CDH

EPA/CDH Comments on Draft Test Plan

Submit Final Test Plan to EPA/CDH, and Complete Pilot Unit Bid
Package

Solicit and Complete Evaluation of Subcontractor

Bids/Issue Purchase Order

Finalize Subcontractor Design Drawings/EG&G Issues Authornization
to Proceed
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Date

4 weeks after receipt
of EPA/CDH
Comments on Site 2
Draft Test Report

10 weeks after
EPA/CDH approves
Site 2 Final Test Plan

4 weeks after receipt
of Site 3 Draft Test
Plan

9 weeks after receipt
of EPA/CDH
Comments on Site 3
Draft Test Plan

8 weeks after

completion of

Site 3 Pilot Unit Bid
Package

7 weeks after
1ssuance of Purchase
Order

August 1992
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TABLE 5-2 (Continued)

Proposed Schedule
Subsurface IM/IRA
Operable Umt No 2

AQQVI L!

Complete Pilot Unit Installation

Complete Inspection and System Startup/Begin Pilot Testing

Complete Pilot Study

Submit Draft Pilot Test Report to EPA/CDH

EPA/CDH Comments on Draft Pilot Test Report

Submut Final Pilot Test Report to EPA/CDH

Schedule assumes 80 days for turnaround of analytical laboratory data
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Date

14 weeks after a)
EG&G authonization
to proceed, or b)
completion of Site 2
Pilot Study,
whichever 1s later

6 weeks after
installation of Site 3
Pilot Unmit Complete

12 weeks after Site 3
Pilot Study begins

24 weeks after Site 3
Pilot Study concludes*

3 weeks after receipt
of Site 3 Draft Test

Report

4 weeks after receipt
of EPA/CDH
Comments on Draft
Test Report
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FIGURE 2 17

OPERABLE UNIT MO, 2
SUBSURFACE IM/IRA
TRICHLOROETHENE ISOPLETHS
FOR THE UNCONFINED BEDROCK
GROUND-WATER FLOW SYSTEM
Third Quarter 1991
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U.S. DEPARTMENT OF ENERGY
Rocky Fiats Plant, Goiden, Colorado
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