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EXECUTIVE SUMMARY 1
2
This Implementation Plan describes the specific activities the U.S. Department of Energy (DOE) 3
intends to execute to remediate soils, sediment, perched water, and at- and below-grade structures in 40
!
Area 1 Phase II (A1PII) at the Fernald Environmental Management Project (FEMP). The A1PII area 5
consists of approximately 153 acres in the southeastern part of the FEMP, immediately east and south 6
of the Former Production Area. The central and southern portions of A1PII consist mostly of open _ 7
grasslands. The northern portion of the area is also open land, but has been disturbed during the recent 8
Area 1 Phase I (A1P]) remediation and activities associated with the construction of the On-Site 9
Disposal Facility (OSDF). Plant facilities in the A1PII area include: 10
1
. The Sewage Treatment Plant (STP) and associated underground utilities. The above- 12
grade components of the STP will be remediated by the Facilities Closure and ' 13
Demolition Project (FC&DP) consistent with the QU3 Integrated Remedial 14
Design/Remedial Action Work Plan. Remediation activities associated with at- and 15
below-grade components, including the Sludge Drying Beds, are addressed in this 16
Implementation Plan. 1Y)
: 18
. The Dissolved Oxygen (DO) Facility and a portion of the Advanced Wastewater 19
Treatment (AWWT) outfall pipeline. These facilities are integral components of the . 20
aquifer restoration program and will remain operational during A 1PII remediation 21
activities. These facilities will be dismantled upon completion of the aquifer restoration ]
work and are not included in this Implementation Plan. 3
24
° The Trap Range will be remediated similar to the STP. FC&DP will remediate the 25
above-grade components. At- and below-grade components will be addressed in this 26
Implementation Plan. Stabilization and disposition of associated lead contaminated p1)
soils are also addressed in this Implementation Plan. . 28
29
. Soil and debris resulting from remediation of A1PI is stockpiled in the northern area of 30
A1PII, along with two miscellaneous soil stockpiles associated with construction of the 31
rerouted North Entrance Road and the OSDF sediment basin. All pre-existing 2
stockpiles will be removed by the Southern Waste Units (SWU)/OSDF Phase II project, 3
along with any coincident contaminated surface soils. A1PII will certify the area. 34
35
° Two sediment traps and two sediment basins remain from A1PI remediation and OSDF 3
construction activities. The sediment traps (ST-2 and ST-3) are north of Sector 2 in 37
A1PI and are to be certified and regraded as part of the AIPII projéct. The sediment 38
basins (A1PI Sediment Basin and OSDF Sediment Basin) are located north of the west 39
soil stockpile. Both basins are to be used for storm water runoff control during A1PII 40
Sector 2 activities and will be certified by A1PII. 4
a
This Implementation Plan describes the area-specific remedial design/remedial action process steps 43
discussed in the Slawigs Excavation Plan (SEP) (i.e., predesign investigations, remedial design, 4“4
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-remedial action, characterization for reuse, precertification and interim grading activities). 1

Certification design will be addressed in separate letter reports. Final restoration (including follow-on 2
activities) will also be conducted separately and is not included in this Implementation Plan. The 3
guidelines provided in the SEP are detailed in this document for area and project-specific conditions 4
encountered in A1PII. 5

6
A1PII is subdivided into three sectors for logistical and scheduling reasons. Sector 1 includes the 7
proposed OSDF Borrow Area and is bounded on the north by the STP Access Road and DO Facility. 8
The Trap Range is also included in Sector 1. The area north of the re-routed North Entrance Road is 9
designated as Sector 2 and includes the A1PI East and West Soil Stockpiles and the two sediment 10
basins. Sector 3 is the central area and includes the STP and the DO Facility. 1

12
Remedial action in A1PII will be performed by two separate contractors: a site preparation/excavation 13
contractor and a specialty subcontractor for stabilization of the lead-contaminated soil in the Trap 4

Range. Construction drawings and technical specifications have been prepared for the entire project as ‘5

the site preparation/excavation contractor will be responsible for excavation of the stabilized lead soil. 16
The construction drawings and technical specifications are included with this Implementation Plan in ) "
the Integrated Remedial Design Package (IRDP). 18
| 19

The remedial action requirements described in the construction drawings and technical specifications 20
were developed in accordance with the concepts described in this Implementation Plan, as guided by 21
the SEP and the OSDF Waste Acceptance Criteria (WAC) Attainment Plan. As the integrating n
document for the IRDP, the Implementation Plan provides a comprehensive description of planned px]
remediation activities. Remedial activities for each sector will proceed in the following general order: u
. 25

o Site preparation, including the installation of surface and/or perched water controls and 26

access control fencing ‘ 2

L Excavation and disposition of above-WAC material 2:

= | = - - %
. Removal of at- and below-grade facilities £

. Excavation of below-WAC impacted soil ‘32

. Waste stream segregation and processing as necessary . 35

' 36
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Precertification of excavated areas _ 2042

Certification that FRLs are achieved

Interim grading (following certification)

The history and use of the A1PII area is well known. Nature and extent of contamination has been
determined by computer modeling using a comprehensive database including the OUS5 Remedial
Investigation/Feasibility Study historical data, Removal Action (RVA 14) data, Sludge Drying Bed
maintenance data and data from the A1PII predesign investigations. Principal findings of these

investigations are:

Approximately 35 yd? of sludge remains in the STP Sludge Drying Beds. The sludge
material lies on the surface, can be visually segregated and ranges from zero to six
inches thick. The Sludge Drying Beds have been designated as a Hazardous Waste
Management Unit (HWMU) because sludges containing a spent solvent,
tetrachloroethene, was determined to have been managed in the beds. The sludge
material has total uranium concentrations above the OSDF WAC and will be disposed
of offsite at a permitted commercial disposal facility.

Above-WAC technetium-99 is not believed to be present. However, additional testing
is underway to confirm this conclusion.

Trap Range soils exhibit lead concentrations above the final remediation level (FRL).
The impacted soil within this area occasionally exceeds the Resource Conservation and
Recovery Act (RCRA) toxicity characteristic for lead. The impacted area is surficial
and is anticipated to be easily stabilized using in-situ treatment techniques. Once
stabilized, this material will be disposed of in the OSDF.

An evaluation of remnant (i.e., post-excavation) data indicates that the proposed
excavations adequately remove all area-specific contaminants of concern, except for a
small area with elevated radium and thorium concentrations approximately 300 feet
west of the northwest corner of the STP. Further investigation of this area is
underway; results will be provided upon completion.

Tetrachloroethene was not found in perched water during the predesign studies. All
but 35 yd® of the sludge in the drying beds was previously removed. The storm
water/perched water control system for the STP excavation is designed to treat
tetrachloroethene, if encountered. — — o
For uranium and thorium isotopes, correlation is excellent among the real-time
Radiation Tracking system (RTRAK), the high-purity germanium detector (HPGe), and
laboratory test results. More randomness is observed for radium.

e
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Material to be excavated from A1PII consists primarily of in-situ soil and fill associated with STP
operations. Excavation of above-FRL material, stabilized lead-contaminated soil and removal of at-
and below-grade facilities is expected to generate approximately 45,990-yd® of impacted material. It is
anticipated that all but 60 yd® of this material will be hauled to and dispositioned in the OSDF, with the
remainder containerized and dispositioned at a permitted off-site commercial disposal facility or the
Nevada Test Site, as appropriate. Material designated for off-site disposal includes 35 yd® of sludge
and an estimated 25 yd® of special materials that are prohibited in the OSDF. The 45,990 yd® of

impacted material given above includes 1,958 yd® of lead-contaminated soil (i.e., unbulked).

Certification of Sector 1, outside of the Trap Range Area, is scheduled to begin on January 5, 1998.
US Environmental Protection Agency (EPA)/Ohio EPA (OEPA) approval of the Sector 1 certification
report is required by June 21, 1998 to allow OSDF to start hauling borrow material by June 30, 1998.

Site preparation activities are scheduled to begin for Sector 1 work in July 1998. Some preparatory
- work, such as construction trailers, laydown areas, parking, and miscellaneous fencing are scheduled to
begin during March 1998. |

This Implementation Plan covers the remediation of all of A1PII, scheduled for completion during the
spring of 2000. Final restoration of the A1PII area will be conducted by another contractor after
OSDF activities are complete. The overall schedule is dependent upon federal funding, regulatory

approval, and weather conditions.
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Agency Organization for Area 1 Phase II

A1PII Project Organization

Area 1 Phase II Sector 1 Classic Schedule Layout

Area 1 Phase II Sector 2 Classic Schedule Layout

Area 1 Phase II Sector 3 Classic Schedule Layout

Area 1 Phase II STP Interfaces Classic Schedule Layout
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LIST OF ACRONYMS AND ABBREVIATIONS

AlPI Area 1 Phase I
A1PI Area 1 Phase IT
ACA Amended Consent Agreeement
ACGIH American Conference of Government and Industrial Hygenists
ACHP Advisory Council on Historic Preservation
A/E architect/engineer
ALARA As Low As Reasonably Achievable
APM Area Project Manager
- ARAR Applicable or Relevant and Appropriate Requirement
ARWWT Aquifer Restoration Wastewater Treatment Project
ASCOC area-specific constituent of concerﬁ
ASL analytical support level
AWAC above waste acceptance criteria
AWWT Advanced Wastewater Treatment Facility
BAT best available technology

BDN-ETS biodenitrification effluent treatment system

BTV benchmark toxicity value

BWAC below waste acceptance criteria
CAM Control Account Manager
CAMU corrective action management unit

CERCLA Comprehensive Environmental Response, Compensation and Liability Act

CFR Code of Federal Regulations

CG&E Cincinnati Gas and Electric Company
CGM coarse grained material

CM Construction Manager

CcoC constituent of concern

CRDL contract-required detection limit
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CRP Commﬁnity- Relations Plan
Cu certification unit
D&D decontamination and dismantlement
dBA A-weighted decibel
DCN Design Change Notice
DF&O  Director's Findings and Orders
DO Dissolved Oxygen Facility
DOE United States Department of Energy
DQO data quality objective
EC Environmental Compliance
ECDC _ Engineering/Construction Document Control
EPA Environmental Protection Agency
'ES&H environmental safety and health
‘ .ESH & TRM Environmental Safety and Health Training Requirements Matrix
FC&DP Facilities Closure and Demolition Projec'ti
FDF | Fluor Daniel Fernald
FEMP Fernald Environmental Management Project
‘ FTL Field Tracking Log
GAC granular activated carbon
GFAA graphite furnace atomic absorption
GIS Geographic Information System
GMA Great Miami Aquifer
HPGe high purity germanium detector
HWMU hazardous waste management unit
ICP inductively coupled plasma
IEMP Integrated Environmental Monitoring Plan
IFB invitation for bid
‘ | IIMS " Integrated Information Management System
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Implementation plan

IP
IRDP integrated remedial design package
LDR land disposal restriction
MDC minimum detectable concentration
MEF material evaluation form
mph miles per hour
msl mean sea level
MTL material transfer location
NPDES National Pollutant Discharge Elimination System
NRRP Natural Resources Restoration Plan
ODOT . Ohio Department of Transportation
OEPA - State of Ohio Environmental Protection Agency
OHPO ~ Ohio Historic Preservation Office
OSDF On-Site Disposal Facility
OSHA Occupational Safety and Health Administration
ou Operable Unit
PCDF permitted commercial disposal facility
_PCE tetracholorethene (= perchloroethylene)
PSHSP project-specific health and safety plan
PSP project-specific plan
PWID Project Waste Identification Doc;ument
QA/QC quality assurance/quality control
RCI request.for clarification of information
RCRA Resource Conservation and Recovery ActA
RCT Radiological Control Technician
RD/RA remedial design/remedial action
RFP request for proposal
RI/FS remedial investigation/feasibility study
'FERA 12\/{PLPLAN\November 20, 1997 (9:06am) Cox M 0uoo16
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ROD Record of Decision
RTRAK Real-time Radiation Tracking System
RVvAWP Removal Action Work Plan
RWP Radiological Work Permit
SCEP Soil Characterization and Excavation Project
SCQ Sitewide CERCLA Quality Assurance Project Plan
SED Sitewide Environmental Database
SEP Sitewide Excavation Plan
SSOD storm sewer outfall ditch |
STP Sewage Treatment Plant
SWIFTS Sitewide Information Forecasting and Tracking System
SWPPP Storm Water Pollution Prevention Plan '
SWRB * Storm Water Retention Basin
‘ . SWTP Sanitary Wastewater Treatment Plant
TBC to be considered criterion
Tc technetium
TCLP toxicity characteristic leaching procedure
TRM training requirements matrix
TSS total suspended solids '
UST undergroimd storage tank
VDS vendor data submittal
voC volatile organic compound
WAC = waste acceptance criteria
WAO WAC Attainment Operations
"WDSS Waste Disposition Support Services
WPRAP Waste Pits Remedial Action Project
WTP Wastewater Treatment Project

‘ ‘ XRF X-Ray Fluorescence
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1.0 INTRODUCTION 1* - 2 0 4 2
This Implementation Plan describes the U.S. Department of Energy (DOE)'s proposed remediation of 1
soils, sediment, perched groundwater, and at- and below-grade structures and debris in Area 1 Phase II 2
(A1PII) at the Fernald Environmental Management Project (FEMP) in southwestern Ohio (Figure 1-1). 3
It also addresses remediation of two sediment traps (ST-2 and ST-3) in Area 1, Phase I (A1P]), ‘ 4
immediately north of A1PII, and, as a contingency, off-property areas adjacent to A1PII. These 5
remediation activities are in accordance with the Records of Decision (RODs) issued by DOE and the 6
U.S. Environmental Protection Agency (EPA) for Operable Unit (OU) 3 (DOE 1994, 1996a), which 7
addresses at- and below-grade structures, and OUS (DOE 1996b), which addresses environmental 8
media. 9
. . 10
The FEMP property has been divided into eight remediation areas to effectively remediate soil and at- n

and below-grade structures and debris, as shown in Figure 1-2. The FEMP Sitewide Sequencing Plan, 12
included as Appendix B of the FEMP Sitewide Excavation Plan (SEP; DOE 1997a), provides the 13
remediation schedule. As indicated in the Sitewide Sequencing Plan, Area 1 is being excavated 14
relatively early to allow construction of the On-Site Disposal Facility (OSDF). Impacted environmental 15
media and debris from all FEMP remediation areas that meet OSDF waste acceptance criteria (WAC) 16
will be disposed of in the OSDF. The OSDF will be segmented in cells that will be constructed from 17
north to south within Area 1. Borrow material needed for OSDF construction will be obtained from the 18
southern portion of Area 1. In general, Area 1 lies upgradient of other FEMP remediation areas, so 19
early sequencing of Area 1 facilitates surface water control and helps prevent spread of contamination to _ 20
clean areas. 21
| 2
These and other factors also contributed to the strategy of addressing Area 1 in three phases (i.e., Phases 3
L, 10, and IIT; Figure 1-2, SEP Section B.2). A1PII is the second of three planned remediation phases in %
Area 1 and follows A1PI. Except for Sediment Traps ST-2 and ST-3, addressed in this plan, remedial 25
excavation and certiﬁcation of A1PI is complete; EPA approval is pending on the draft A1PI 26
Certification Report (DOE 1997b), which provides the results of A1PI certification studies. 27
28
This Implementation Plan and the SEP satisfy the Amended Consent Agreement (ACA; EPA 1991) 29
requirement for an A1PII remedial action (RA) work plan. In addition, this plan and associated 30
remedial design (RD) drawings and technical specifications constitute the A1PII Integrated Remedial 31
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Design Package (IRDP) in accordance with the strategy outlined in the OUS Remedial Design Work
Plan (DOE 1996¢). As the IRDP integrating document, the Implementation Plan describes the planned
remediation activities. This will facilitate regulatory agency review and help define the scope of work
necessary to procure equipment, supplies, and services for implementation of the remediation.
Activities described in this plan are being conducted in accordance with the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA) and corrective action
requirements of the Resource Conservation and Recovery Act (RCRA). The Implementation Plan is
organized in general conformance with the Model Outline for IRDPs provided in Section 7 of the SEP.

‘As indicated in the SEP (SEP Section 1.3.2), DOE will involve the public in the A1PII remedial design

as follows:

° Upon completion of the final engineering design and prior to implementing the action,
DQE will prepare and distribute to the public a fact sheet describing the A1PII remedial
design, and will conduct a public briefing on the remedial design.

. DOE will publiéh in a local newspaper of general distribution a Notice of Availability of

this A1PII Implementation Plan when it is submitted to EPA and of other documents for

the A1PII remediation when they are submitted to EPA.

These measures will be taken in accordance with provisions of the National Contingency Plan (40 CFR
§300.435) and DOE policy as set forth in the FEMP Community Relations Plan (DOE 1995a).

1.1 SCOPE AND GENERAIL APPROACH OF THE IMPLEMENTATION PLAN
As shown in Figure 1-1 of the SEP, the area-specific remedial design/remedial action (RD/RA) process
at the FEMP involves several steps, including:

Predesign investigations

Remedial design

Remedial action

Precertification of excavated areas
Certification

Postremediation activities

Predesign investigations were conducted in A1PII to better characterize the nature and extent of
contamination and to evaluate surface and sub-surface conditions that might affect remedial activities.
Section 2.0 provides an overview of these investigations and their findings and describes the area-

specific contaminants of concern (ASCOCs) that were of primary consideration in developing the
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remedial design. Section 2.0 also presents the results of computer modeling studies used to eszablish2 0 4 2 1

design excavation limits for removmg soil exhibiting contamination above the Final Remediation Levels ' 2
(FRLs) established in the QU5 ROD Actual excavation limits will be determmed based on field 3
conditions, radiological surveys of the area, and physical sampling results. 4
5

Section 3.0 provides the technical approach to A1PII remediation, which includes the following 6
activities: ' : 7
o Preparing the site for remediation 9

o Removing and dispositioning material having contaminant concentrations above the - 10

OSDF WAC 1t

o Demolishing at- and below-grade structures no longer needed for FEMP operations 12

. Stabilizing soil exhibiting the RCRA toxicity characteristic for lead 13

. Excavating construction debris and contaminated soils 14

o Managing these waste streams in accordance with final disposal requirements 15

. Demonstrating that remediated areas meet FRLs for ASCOCs 16

: 17

AT1PII remediation also includes excavation of a perched water zone which is considered an 18
unacceptable threat of contamination to the Great Miami Aquifer (GMA) underlying the FEMP (DOE 9
1996d). Excavated soil and debris will be sent to the OSDF for disposal if it meets physical and 20
chemical/radiological WAC established for the facility (DOE 1996e). Materials that do not meet OSDF 21
WAC will either be treated on-site to meet WAC and then sent to the OSDF or will be shipped off-site 2

for treatment and disposal at a permitted commercial disposal facility (PCDF).

Environmental controls and monitoring DOE will use during remediatibn are described in Section 4.0.

Controls and monitoring will be established with respect to natural resources and air, surface water, and 26
groundwater pathways. For example, DOE will control storm water runoff and remediation-generated 27
water (e.g, water that accumulates in excavations) to ensure that FRLs for Paddys Run and the Great . 2
Miami River, and the mass-based discharge limit for total uranium established in the OU5 ROD, are not 29
exceeded. e 30
31

The specific methods and procedures to accomplish the scope of work presented in this Implementation E7)
Plan will be provided by the chosen contractor in the form of a Safe Work Plan, which will be subject to 33
review and approval by Fluor Daniel Fernald (FDF), the FEMP remediation contractor for DOE. 34
Section 5.0 provides an overview of project-specific health and safety requirements. Section 6.0 35
- describes the management approach to A1PII remediation, including organization, responsibilities, 36
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schedule, contract award, waste management, data and records management, quality assurance/quality

control (QA/QC), and integration/coordination of A1PII remediation with other FEMP projects.

1.2 A1PII REMEDIATION AREA BACKGROUND AND DESCRIPTION

A1PI consists of approximately 153 acres in the southeastern portion of the FEMP (Figure 1-2). The
area is generally bounded on the north by A1PI, on the east and south by the FEMP perimeter fence,
and on the west by trees bordering and upslope of the South Entrance Road, an unnamed Paddys Run
tributary and associated ditches, the North Entrance Road, and the Former Production Area (Figure 1-
3). Remediation activities described in this plan include two A1PI sediment traps (ST-2 and ST-3) not

included in the A1PI certification process. Based on predesign investigations, no off-property

" excavation is expected to be necessary. However, excavations are planned in the Sewage Treatment

Plant (STP) Area along the eastern FEMP property boundary and the adjacent off-property area is
included in this plan as a contingency in the event excavation control monitoring or precertification

investigations indicate that soils exceeding FRLs are present.

- For efficient planning and execution of remediation, particularly in view of the complex logistics and

scheduling required to accommodate timely OSDF construction, A1PII has been subdivided into three
sectors (Figure 1-3). Sector 1 is southward of the STP Access Road and Dissolved Oxygen (DO)
Facility. Sector 2 is north of the North Entrance Road Phase I relocation segment. Sector 3 is between
Sectors 1 and 2 and includes the North Entrance Road Phase I Relocation segment and the STP Access
Road.

Except for at- and below-grade improvements summarized in Section 1.2.1, the southern and central
portions of A1PII (Sectors 1 and 3) consist of rolling grassland. The few trees present are located almost
exclusively along the east fenceline and in a remnant fencerow just west of the Trap Range south of the
STP Access Road. Virtually all of Sector 2 has been subjected to recent land disturbance because of
A1PI remediation and ongoing OSDF construction; it is presently comprised of sediment basins, soil and
debris stockpiles, OSDF construction contractor support facilities, and open land. Sector 2 vegetation is
essentially limited to grasses established for interim stabilization and herbaceous weeds. The off-
property area adjacent to the STP that may be addressed under this plan is cropland on and near an

electric transmission right-of way operated by the Cincinnati Gas & Electric Company (CG&E).

10
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Natural (i.e., unmodified) drainage courses are ill defined or nonexistent within A1PII. Surface wa

Sectors 1 and 3 is directed generally westward toward the unnamed Paddys Run tributary primarily via 2
sheet flow. Ditches and culverts along and beneath the South Entrance Road and Old North Entrance 3
Road direct flow to the stream. Surface drainage in Sector 2 is directed primarily to the A1PI and 4
OSDF Sediment Basins (Figure 1-3; also see Section 2.3). A detailed description of conditions in each | s
sector is provided in Section 2.0; the remediation approach is discussed by sector in Section 3.0. 6
7
1.2.1 Facilities and Other Improvements . 8
Permanent facilities and improvements in and near A1PII include the STP Area, the DO Facility and 9
Flume Building, the Trap Range, roads, and miscellaneous other facilities (Figure 1-3). No 0

underground storage tanks are known to be located in the area. A1PII facilities of special concern A 1

include the Sludge Drying Beds in the STP Area, which have been designated a Hazardous Waste o
Management Unit (HWMU) under RCRA, and lead contaminated soil at the Trap Range, some of which . 13
exhibits the RCRA toxicity characteristic for lead. More detailed information about facilities in A1PII is 14
provided in Sections 2.3.4 and 2.3.5 and Appendix E. 15
16

1.2.1.1 STP Area Y
Structures in the STP Area include STP components (e.g., digester, trickling filters) currently used to 18
treat FEMP Sanitary wastewater, the Sludge Drying Beds, and the STP Incinerator. The STP became 19
operational in 1952 for treatment of FEMP sanitary wastewater and was later reconstructed to receive 20
both sanitary and process-related wastewater. The use of the STP to treat process-related wastewater 21
was discontinued after- the FEMP bio-denitrification effluent treatment system (BDN-ETS) became 2
operational in the late 1980s. DOE plans to replace the STP in early 1998 with a new Sanitary B
Wastewater Treatment Plant (SWTP). The Sludge Drying Beds were formerly used for management of u
STP sludge; this facility has been designated a RCRA HWMU on the basis of a determination that spent 2
tetrachloroethene, a RCRA F002 listed hazardous waste, was managed in the beds. The STP 26
Incinerator, located in the northwest corner of the STP Area, operated from November 1954 through 2
- December 1979 to burn uranium- and thorium-contaminated and uncontaminated combustible trash. 28
29

Approximately 35 yd® of residual sludge, expected to exhibit uranium concentrations above the OSDF 30
WAC, remains in the Sludge Drying Beds. Infiltration from the beds, leaks from STP components, and 31
“air'emissions from the STP Incinerator are indicated as sources of surface and subsurface soil 2
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contamination, primarily by uranium, in and near the STP Area. Predesign investigations (Section 2.0)
indicate that surface and subsurface soil in the STP Area and surface soil in an 0.6-acre area in the
general vicinity of the STP Area exhibit a concentration of total uranium above applicable FRLs.
Above-grade portions of STP Area structures will be demolished by the Facilities Closure and
Demolition Project (FC&DP), in accordance with the OU3 RD/RA Work Plan (DOE 1997c), before the

remaining at- and below-grade portions are removed under this plan.

1.2.1.2 Dissolved Ox acility and Buildi

The DO Facility is désigned to oxygenate combined wastewater effluent from site discharges to ensure
that the FEMP's National Pollutant Discharge Elimination System (NPDES) permit limit for dissolved
oxygen is mét. The Flume Building houses the Outfall Line Pit from which the combined wastewater .is
discharged. These facilities are expected to remain operational during and beyond A1PII remediation.

Predesign data indicate that soil in the vicinity of these facilities meet applicable FRLs.

1.2.1.3 Trap Range
The Trap Range (referred to as the Skeet Range in the OU3 ROD) is an abandoned shooting range

consisting of a small building (Trap Range Building) on a concrete slab, concrete firing line slabs, and a

. concrete trap house (i.e., partially below-grade bunker) approximately 1200 feet southwest of the STP

LTS ¥

Area. Range operation resulted in lead contamination of soil in this area (Section 2.1). Above-grade
portions of the Trap Range Building will be demolished by the FC&DP, in accordance with the OU3
RD/RA Work Plan (DOE 1997c¢), before the remaining structures and lead-contaminated soil are

removed under this plan.

Based on OUS Remedial Investigation (RI) data (DOE 1995b), the area of lead contaminated soil at the
Trap Range is the only A1PII location with the potential, upon excavation, to be toxicity characteristic
hazardous waste under RCRA, which may require cost-effective treatment (see Section 2.1.1 and SEP

Table 2-1). Recent predesign investigations (Section 2.2) at the Trap Range confirm that surface soil (0-

_ 6 inch depth) over approximately 2.4 acres (estimated 1,958 yd®) exhibits lead concentrations above the

400 mg/kg FRL, and an additional approximate 1.3 acres (estimated 1,060 yd®) exhibits lead
concentrations above the 200 mg/kg Benchmark Toxicity Value (BTV; see SEP Appendix C). The
above-FRL soil also exhibits the RCRA toxicity characteristic for lead and therefore will be treated to
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remove fhe lead toxicity characteristic prior to disposal in the OSDF. After certification of-FRi 2 O 4 2 1

attainment, the reméining above-BTV soil will be left for use as borrow for OSDF construction. - 2
3

1.2.1.4 Utilities and Pipelines ' 4
Electric utilities in A1PII include: 5
6

o A CG&E transmission line on steel lattice towers located just within the eastern FEMP 7
boundary and east-west across the area near the STP Area 8

. Electric distribution lines on wood poles paralleling the southern penmeter fence and 13

from the Former Production Area to the STP Area n

. A buried electric distribution cable that traverses the site from the Former Production :j

Area to a small substation located at the DO Facility 14

. Pole lights with associated power supply lines along the North and South Entrance ::

Roads, at the STP Area, and along the Former Production Area fencelme in the 17

northwestern pOl’thIl of A1PII. 18

Above-grade portions of one of the steel lattice towers, wood poles to and within the STP Area, and , ;
associated conductors will be dismantled by FC&DP before A1PII remediation begins. Below-grade 21
| portions of these latter facilities and the buried electric cable to the DO Facility, which will be replaced 2
by an overhead line, will be removed as part of A1PII activities. The remaining electric utilities will be pi]
left in service. _ ' %
25

Other utilities in A1PII include a telecommunications (fiber-optic) line and buried pipelines for potable 26
and fire water, storm water, sanitary wastewater, OSDF leachate, oil, and natural gas (Section 2.3.4). 27
The OSDF leachate line, located in Sector 2, and the wastewater discharge line from the Advanced . 28
Wastewater Treatment facility (AWWT) and the oil pipeline, located partly or entirely in Sector 1, will 29
remain in service. The remaining buried pipelines, running primarily between the Former Production 30
Area and the STP and DO Facility, will be taken out of service, isolated, excavated and dispositioned ' 31
with associated bedding and backfill material. Predesign investigations have not indicated soil 32
~ contamination in the area of these pipelines. However, tie STP influent afid effluént Tinés are 3
recognized as having high potential for contamination. ’ 34

35
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1.2.1.5 Roads

Paved roads in the A1PII remediation area include the STP Access Road, the Old North Entrance Road,
and a diagonal segment of the North Entrance Road Phase I Relocation. The latter will be replaced by
the permanent Phase II alignment after A1PII remediation activities are completed. Gravel roads are
located along the southern and eastern boundaries of A1PII to access monitoring wells, air monitoring
stations, and a recently installed water supply well to support OSDF construction. The STP Access
Road and associated culverts, and possibly some gravel road segment(s) in and near the STP Area, will
be excavated and disposed of in the OSDF. The remaining roads are intended for use after A1PII
remediation and will remain. Based on recent predesign investigations, a small area (< 0.1 acre) just
west of the Old North Entrance Road and north of the A1PI Sediment Basin exhibits above-FRL
concentrations of total uranium in surface soil. It is the only location in A 1PII outside of areas within

and near the STP Area and at the Trap Range, where soil above FRLs is known to occur.

1.2.1.6 Other Improvements

Miscellaneous improvements in A1PII include fencing, the OSDF water supply well, monitoring wells, -
air monitoring stations, and benchmarks. Fencing will be excavated or removed when located in areas
where soil exceeds FRLs or as needed to accommodate construction. It is anticipated that the OSDF
water supply well and all monitoring wells that have not been abandoned before A1PII remediation
begins will be left intact. Air monitoring stations and benchmarks, located mostly on the area
periphery, are also planned to be left intact. Old agricultural drainage tiles, located in Sectors 2 and 3,

will be excavated and dispositioned to the OSDF with associated bedding and backfill material.

1.2.2 Implications of Si

Based on information regarding the history, facilities and structures, probable mechanisms of
contamination, and contaminant distribution as summarized above, the materials and associated
contamination likely to be encountered during A1PII remedial activities are relatively predictable.

Therefore, the strategy detailed in Section 3.0 of this plan generally involves excavation to design limits

. followed by monitoring to ensure that all impacted soil angd-debris are removed. This situation permits

more selective monitoring during the excavation phase than for highly heterogeneous areas where
potential for encountering special materials and above WAC materials is relatively high and where

excavation in lifts with intensive monitoring may be warranted.

JIRElnr  (HQOR2S

1

2

10
1
12
13

14

16
1
18

19



{E”, ‘

FEMP-AI1PII-IP-DRAFT
20710-PL-0002, Revision C
November 21, 1997

1.3 SUMMARY OF THE REGULATORY DRIVERS =~ 2042

Regulatory requirements and criteria and legal obligations provide the basis for A1PII remediation
activities.. The pertinence of these to the remediation of A1PII is discussed in the following paragraphs.

See Section 1.3.1 of the SEP for additional discussion.

1.3.1 ARARs and TBCs
The subset of ARARs and TBCs from Table A-2 of the SEP pertinent to the A1PII remediation area will

be used as the basis for conducting the A1PII soil remediation. They are included with the A1PII
Design Criteria Package, presented in Appendix A.

1.3.2 Permits
The NPDES permit (Permit No. 11000004*ED) for storm water and wastewater discharges to Paddys

Run and the Great Miami River is the only permit that is pertinent to the remediation of A1PII. Storm
water discharges from the remediation of A1PII are considered to be already covered under the NPDES
permit through implementation of the permit-required sitewide Storm Water Pollution Prevention Plan
(RM-0039; DOE 1996f). Thus, no modifications to the permit are required. Perched water and storm
water from the STP Area will be collected and transferred to the AWWT for treatment prior to
discharge in accordance with protocols detailed in Section 3.4.4. The collection and treatment of
perched water and storm water is acknowledged in the application to renew the NPDES permit, which

was submitted to the Ohio Environmental Protection Agency (OEPA) on September 22, 1997.

1.3.3 Natural Resource Trusteeship and Related Natural and Cultural Resource Regulations

Two mechanisms drive protection of natural resources during remediation. These include the Natural
Resource Trusteeship process and compliance with pertinent federal and state regulations. Both of these

mechanisms have been incorporated into A1PII remediation.

A conceptual restoration design for A1PII has been presented to the Trustee Council as part of the

. Natural Resources Restoration Plan (NRRP), submitted taZEPA in August.1997 (DOE. 1997d). Thé

proposed restoration, which consists of expanded prairie, upland woodlot, open water and wetland
habitat, will be implemented after its review and approval by the natural resource trustees and other

stakeholders, and upon completion of other required remediation activities.
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Regulatory drivers for the management of natural and cultural resources and associated monitoring are
grouped into three areas: threatened and endangered species protection, wetlands/floodplain protection,
and cultural resource management. An additional regulatory aspect is the expected natural resource

monitoring as a result of the CERCLA natural resource trusteeship process.

Threatened and Endangered Species - Based on updated FEMP property surveys conducted in 1993-94,
DOE does not expect to encounter any federal- or state-listed threatened or endangered species or
critical habitat in the areas to be addressed by this A1PII remediation project. No additional

threatened/endangered species surveys have been conducted or are planned for the area.

1.3.3.1 Wetlands/Floodplains
Jurisdictional wetlands and waters of the U.S. on the FEMP are delineated in the 1993 FEMP Wetland

Delineation Report, officially approved by the U.S. Army Corps of Engineers on August 19, 1993.
Based on a review of an overlay of the A1PII boundary on the 1993 FEMP Jurisdictional Wetland -
Delineation, approximately 0.7 acres of jurisdictional wetlands located within A1PII are anticipated' to
be impacted as a result of A1PII remediation activities. These wetlands are emergent in nature and are
associated with the drainage ditch systems in the vicinity of the North Entrance Road and STP. Dredge
and fill activities within these wetland areas are authorized under U.S. Army Corps of Engineers
Nationwide Permit 38 (“Cleanup of Hazardous and Toxic Waste™) and its corresponding State Water

Quality Certification.

The A1PII area is outside the 100-year floodplains of Paddys Run and the Great Mianﬁ River (DOE 4
1996e; DOE 1996f). Therefore, no floodplain impacts will result from A1PII remediation activities.

1.3.3.2 Cultural Resource Management
DOE, the Ohio Historic Preservation Office (OHPO), and the Advisory Council on Historic

Preservation (ACHP) have entered into a "Programmatic Agreement Regarding Archeological

. Investigations at the Fernald Environmental Management Project" (March.6; 1997), pursuant to 36 CFR

§800.13. The A1PII remediation area has been surveyed in accordance with this agreement and all
potential historic properties discovered have undergone data recovery after consultation with the OHPO

and the ACHP. No additional archeological surveys are planned for A1PIl. However, a contingency
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plan is in place to ensure that any additional cultural resources discovered during remediation activities

are recognized and protected (Section 6.6.3).

1.4 COMPONENTS OF THE REMEDY

A1PII remediation activities address specific components of the selected remedies set forth in the OU3
and OU5 RODs for debris and environmental media, including soil, sediment, perched water, storm
water and wastewater. These activities are coordinated closely with OSDF construction (an OU2 ROD
remedy component), and decontamination and dismantlement (D&D) of above-grade structures in A1PII
(an OU3 ROD remedy component), which are being conducted under other FEMP remedial action
plans. The following is a summary of OU3, and OUS remedy components (in italics) that are

particularly relevant to this plan and an indication of specific actions that will be taken for A1PII:

] OU3 Interim and Final RODs (DOE 1994, 1996a)

- Remove gross contamination from material in facilities and dismantle facilities.
Detection of gross contamination will be ensured by visual inspection and
radiological monitoring during excavation, particularly with respect to STP
influent, effluent, and local STP pipelines and associated appurtenances (e.g.,
manholes, sumps), and the sludge drying beds. Sludge and other gross
contaminants will be removed from the facilities prior to demolition. Material
with visible residues will be cleaned or diverted from OSDF disposal (Sections
3.3.2 and 3.3.3).

- Release materials (unrestricted/restricted release), as economically feasible, for
recycling, reuse, or disposal. At- and below-grade structures to be excavated
generally will be processed (e.g., size reduced), if necessary, and disposed of in
the OSDF. None of these materials are considered to be economically feasible
for recycling or reuse. '

- Dispose of process residues, waste product materials, and process-related metals
off-site. None of these materials are expected to be encountered in A1PII; if
encountered, such materials would be managed in accordance with established
protocols as generally described in Sections 3.4 and 6.5.

- Treat materials to meet OSDF and/or off-site disposal facility WAC. Excavated
materials that exceed OSDF chemital/radiological- WAC, expected to be limited
to sludge from the Sludge Drying Beds (estimated 35 yd®), will be treated as
necessary by FDF Waste Management Operations to meet off-site facility WAC.
Material that meets OSDF chemical/radiological WAC will be processed (e.g.,
size-reduced) as necessary to meet OSDF physical WAC before transport to
OSDF. Trap Range soil which is contaminated by lead at levels above the FRL
and which exhibits the RCRA toxicity characteristic for lead will be treated
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FER\A IPINIMPL\November 19, 1997 (7:04pm) 1-11 . '000028



LAk ¢ gy

FEMP-AIPII-IP-DRAFT
20710-PL-0002, Revision C
November 21, 1997

onsite prior to disposal in the OSDF. Material handling and treatment is
discussed by sector in Sections 3.1.4, 3.2.4 and 3.3.4; programmatic aspects are
described in Sections 3.4 and 6.5.

Dispose of materials that exceed the OSDF WAC off-site; dispose of remaining
materials in the OSDF. Only sludge from the STP Sludge Drying Beds
(estimated 35 yd®) is expected to require offsite disposal, though other such
materials may be encountered, and would be dispositioned appropriately.
Material handling and treatment is discussed by sector in Sections 3.1.4, 3.2.4
and 3.3.4; programmatic aspects are described in Sections 3.4 and 6.5.

Establish administrative controls through deed restrictions and access controls.
Access controls will be maintained for A1PII following remediation activities as
described in Section 3.5.

OUS5 ROD (DOE 1996b)

Perform verification sampling to establish horizontal and vertical boundaries of
excavation required to attain FRLs for soil and sediment. Predesign
investigations were performed to augment historical data and refine excavation
limits for lead-contaminated soil at the Trap Range, above-WAC sludge at the
Sludge Drying Beds, and above-FRL soil at the STP Area and elsewhere in
A1PII as discussed in Section 2.0.

Excavate contaminated soil and sediment as necessary to meet FRLs; use
mitigation measures as necessary to minimize potential short-term impacts to
human health and the environment. Based on predesign investigations (Section
2.0), contamination above FRLs is exhibited by an estimated 1,958 yd® of
surface soil at the Trap Range (lead contamination), 29,500 yd® of soil on the
surface and at depth in the STP Area (total uranium), and 500 yd® of surface soil
in areas near the STP Area and near the Old North Entrance Road north of the
A1PI Sediment Basin. This soil will be excavated as described in Sections
3.1.3, 3.2.3, and 3.3.3. Mitigation measures to minimize short term impacts
will be taken with respect to natural and cultural resources (Section 1.3),
fugitive dust control (Section 4.0), water quality (Sections 3.0 and 4.0,

Appendix C), and health and safety (Section 5.0).

Perform certification sampling following excavation of contaminated soil and
sediment to demonstrate that FRLs have been attained. Certification.of Sector
1, except the Trap Range, is planned to be complete prior to A1PII remediation.
It is expected that precertification and certification of the Trap Range, Sector 2
(including A1PI Sediment Traps ST-2 and ST-3, OSDF Sediment Basin, and
A1PI Sediment Basin with associated sediment), and Sector 3 (including the
A1PII Sediment Basin, Outfall Channel, and Conveyance Channel with

~ associated sediment) will be accomplished sequentially as remediation activities

are completed in these areas (Sections 3.1, 3.2 and 3.3).
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Apply DOE's As Low As Reasonably Achievable (ALARA) principles by using
hand-held instruments to support verification sampling and excavation processes
and, to the extent economically practical and by using detection limits
achievable with hand-held instruments, reduce the remediation level for on-
property soil containing relatively nonleachable uranium from 80 ppm to 50
ppm. Excavation limits for the STP excavation were established on the basis of
uranium concentrations at or below the ALARA goal of 50 ppm; excavation
limits for surface soil elsewhere in A1PII were established on the basis of the
FRL of 82 ppm (Section 2.5). No excavation control monitoring is planned in
either case, although precertification and certification activities will be
conducted to ensure that FRLs are achieved (Sections 3.2 and 3.3).

Dispose of contaminated soil and sediment that meets the onsite WAC in the
OSDF. Where possible, treat soil and sediment that exceeds the OSDF WAC to
meet the WAC or treat, if necessary, and dispose of such soil at an off-site
facility. All of the soil in A1PII that is known to be above FRLs, as described
above, except the lead contaminated Trap Range soil, meets the OSDF WAC
and will be disposed of there. The lead contaminated Trap Range soil will be
treated to remove the RCRA lead toxicity characteristic prior to disposal in the
OSDF. (Sections 3.1.4, 3.2.4, 3.3.4and 3.5.)

Excavate contaminated soil containing perched water that presents an
unacceptable threat, through contaminant migration, to the underlying aquifer;
disposition this excavated soil in a manner consistent with methods indicated
above for soil; treat this perched water and storm water collected during these
excavation operations, as required (treatment in AWWT preceded, if necessary,
by pretreatment to address any listed hazardous wastes). Contaminated soil
from the STP Area, the only area in A1PII identified in the OQUS Feasibility
Study (DOE 1996d) as posing an unacceptable threat to the Great Miami
Agquifer, will be excavated (Sections 3.3.2 and 3.3.3). Perched water and storm
water that accumulates in the STP Area excavation will be treated in the
AWWT; that which is found to contain tetrachloroethene (RCRA F002 listed
waste) will be pretreated by granular activated carbon (GAC) filtration (Section
3.4.4).

Collect contaminated storm water, using the existing FEMP retention basin, as
necessary to minimize discharge of contaminants to Paddys Run; dewater
sludges from the basin and dispose of them in the OSDF or, if they exceed OSDF
WAC, in an appropriate offsite facility. Collect and treat contaminated storm
water and wastewater as necessary to attain FRLs in Paddy's Run and the Great
Miami River and mass-based limits for discharges to the Great Miami River. As
indicated above, storm water thataccumulates in the STP Area excavation will
be treated in the AWWT. Storm water that accumulates in the STP influent and
effluent pipeline excavation trenches will also be treated at the AWWT in view
of contamination potential (Section 3.4.4). Based on pre-design investigations
(Section 2.0), A1PII areas outside of the STP Area exhibiting soil contamination
above FRLs is limited to approximately 2.4 acres of lead contaminated soil at
the Trap Range and approximately 0.6 acres of uranium-contaminated soil in
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Sectors 2 and 3. Virtually all of the runoff from these areas will be routed to
sediment basins before discharge to Paddys Run; that which is not (less than %2
acre) will be appropriately controlled using best management practices (e.g., silt
fence). Sediment in these basins found to be above FRLs on the basis of
precertification or certification testing will be removed and disposed of in the
OSDF (Section 3.3.5).

- Continue to employ institutional controls, including access controls and
monitoring, to ensure continued protectiveness. Access to A1PII will be
restricted using barriers, warning signs, and procedural controls for the duration
of remediation activities in the area and will continue after certification of the
area and turnover to OSDF. Similarly, monitoring will continue to be
conducted in accordance with the Integrated Environmental Monitoring Plan
[IEMP (DOE 1997¢)]. Long-term institutional controls necessary to implement
restoration goals under the site's selected remedy are presented in the NRRP
(DOE 1997d) (Section 3.5).

- Restore the site. Restoration of A1PII will be conducted in 2 manner consistent
with the NRRP (DOE 1997d), and will include backfilling the STP excavation,
grading areas disturbed by excavation as necessary to restore positive drainage,
and establishing interim vegetation cover to prevent erosion. Ultimate
restoration of the area will be completed as OSDF construction is completed
(Sections 3.1.7, 3.2.7 and 3.3.7).

1.5 LESSONS LEARNED

A lessons learned program has been implemented to apply knowledge accumulated during successive
remedial efforts conducted under the SEP. Integration of lessons learned from past remedial activities
(i.e., A1PI) is imperative to ensure future remedial activities meet all requirements and achieve the

highest possible levels of quality at the project level.

Lessons learned during the A1PI remediation project have been incorporated into the SEP. Therefore,
by following the guidelines provided in the SEP, these same lessons learned have been incorporated into

the A1PII remediation project. In addition to the implementation of the SEP, the Soil Characterization

* and Excavation Project (SCEP) has been reorganized to provide a single project manager with overall

responsibility for the entire remedial effort in an area. This reorganization (Section 6.1) will ensure

. better control over all activities associated with the remedjation of each area-and facilitate the

dissemination of key information among project personnel.

Because of the general complexity and site-specific nature of soil remediation activities, soil remediation

at the FEMP will continue to evolve based on lessons learned during successive remedial efforts.
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Lessons learned will continue to be applied to future work efforts to ensure the highest possible quality 1

levels are attained. 2
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2.0 PREDESIGN INVESTIGATIONS

This section presents the following information:

Descriptions of the predesign investigations that support the A 1PII remedial actions

Existing conditions revealed by those investigations, both natural and man-made

Discussions of site contaminants, especially the ASCOCs that define the scope of site

remediation, and

. Estimated limits of excavation required to achieve FRLs.

Section 2.1 discusses early investigations in OUS that provided the first understanding of site
conditions. These projects include the OUS5 RI/FS (DOE, 1995a, 1996¢), smaller investigations of
specific site features, and a leaching and partitioning coefficient study. Section 2.2 describes six recent
projects performed to supplement data from earlier studies. Section 2.3 presents the current
understanding of surface and subsurface features, both natural and man-made. Section 2.4 presents
those ASCOC:s that define the scope of site remediation. Section 2.5 presents the estimated limits of

remedial excavation.

Remedial excavations will include:

L Removal of six inches of surface soil in and around the STP to reduce total uranium
concentrations in surface soils to or below established FRLs

L Excavation in the STP Area to meet FRLs for total uranium, tetrachloroethene, and
other materials in subsurface soils.

e Removal of six inches of surface soil from several small areas totalling less than one
acre in the general vicinity of the STP. This action will bring the area, part of a
previous removal action, in compliance with FRLs.

. Removal of six inches of surface soil in the formerly used Trap Range to reduce
surface soil concentrations of lead and arsenic to FRLs.

L Removal of six inches of surface soil in a small area near the Old North Entrance Road
in the northwest part of Area 1 to meet FRLs.
Current information indicates that removing soil with above-FRL concentrations of lead and total
uranium will remove other contaminants above FRLs except for a small area approximately 300 feet

west of the northwest corner %Qhe STP, where a remnant data analysis indicates elevated
2 S

-

_ concentrations of radium and thorium may be present. Further investigation of this area is ongoing.
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Lead removal excavations at the formerly used Trap Range will reduce associated arsenic - 1

12 -

concentrations below the arsenic FRL. Precertification and certification will be conducted to ensure 2
FRLs are attained. 3
4

2.1 HISTORICAL INVESTIGATIONS ' 5
In general, results of the RI/FS studies in A1PII (DOE 1995b, 1996d) indicated contamination above . 6
FRLs, primarily for total uranium, in surface soil throughout much of the north and central parts of 7
A1PII, and at depth in the STP Area. Subsequent analysis of the RI/FS results indicated additional 8
sampling and analysis could substantially improve estimates of the extent of contamination in the area. -9
Results of these subsequent studies are provided in Section 2.2. This section discusses foﬁr important 10
historical investigations in A1PII and the relevant findings from each. n
Sampling and analysis programs under the OU5 RI/FS included two investigations in the immediate 3.
STP Area and one program in the Trap Range. Figures B-1 and B-3 show sampling locations at the 14
STP and Trap Range, respectively (Appendix B). Removal Action No. 14 (RvA 14), a time-critical .15
removal of contaminated soils adjacent to the STP Incinerator, was also conducted in the STP Area. 16
Figure B-3 shows the RvA 14 excavation limits. 17
18

This section also addresses data from the following activities that are unrelated to the OUS RI/FS: 19
2

. Data from waste management activities associated with the STP Sludge Drying Beds 2

. Results of a leachability and partitioning coefficients study.

2.1.1 STP Investigations
Two STP Area investigations were conducted as part of the OU5 RI/FS. . All sampling locations from

this investigation are depicted in Figure B-1, Appendix B. The first investigation was the surface soil 2
sampling program, cohducted in 1988. All samples were collected within the upper 18 inches of soil 7

=__. and were analyzed for radiological parameters only. Sugface radiological- measurements and limited 28
" soil samples collected in the STP Area indicated the presence of localized above-background uranium - 29
concentrations. Airborne deposition (i.e. surficial soil contamination) from the incinerator stack was 30

identified northeast of the STP. Some subsurface radiological contamination was also indicated beneath .1

the STP. “ToTTYe. ?
0000377
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The second investigation, condusted in 1990, involved installing six mohitéring wells under the Production
and Additional Suspect:Areas Work Plan. Subsurface soil samples. from selected intervais were analyzed
for full radiological parameters and results indicated that total uranium concentrations decreased with
depth. These data and process knowledge indicated that the STP was the source of subsurface total
uranium. The available data indicated that perched groundwater under the STP contained uranium and
tetrachloroethene (= perchloroethene, or PCE), but the extent of this contamination in the STP Area was
unknown. Six predesign investigations closed these data gaps. The results are summarized in Section 2.2

and presented in full in Appendix B.

2.1.2 Sludge Drying Beds

The Sludge Drying Beds lie north of the sludge digester unit, within the STP Area. There are two sets

of beds, east and west, but only the east beds were used (See Figure B-1). | The beds consist of sand
and gravel layers in concrete containment walls with approximate dimensions of 70 feet wide x 92 feet
long x 5 feet deep. The beds were used for dewatering STP sludge by draining and air drying. The
Sludge Drying Beds were taken out of service and sludge was removed from the drying beds and
containerized in August 1989 and December 1990. No previous sludge removals are documented.

Approximately 35 yd® of sludge remain in the beds.

Sludge from a Service Building sump was directly added to the drying beds. This sump serviced the
site laundry unit, which included dry cleaning operations using PCE, a RCRA-listed spent solvent
(F002). Based on process knowledge, the Sludge Drying Beds were designated HWMU No. 41. The
OSDF may accept RCRA-listed hazardous wastes that do not exceed WAC. However, any waste

exceeding WAC that requires off-site disposal must be handled as mixed waste.

Containerized sludge removed from the beds was characterized, and the results were summarized on
Material Evaluation Forms (MEFs) as part of site waste management activities. Radiological analyses
indicated a mean total uranium concentration of 1910 ppm, but the defected RCRA Toxicity
Characteristic (TC) constituents were less than their respeetive TC regulatory limits.. In addition, all
sample results were at least one order of magnitude below the TC regulatory limit when the total
concentrations of various constituents were converted to their Toxicity Characteristic Leaching
Procedure (TCLP) equivalent concentrations using the 20-fold method dilution factor. PCE was not
detected, and only arsenic exceeded its FRL.

Wﬁ AX T EF W 7..,,“
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The historical waste management characterization data for the sludge indicate the remaining sludge 1

exceeds the WAC for total uranium, but is not-a RCRA characteristic waste. Also, as part of the : 2
Comparability of In Situ Gamma Spectrometry and Laboratory Data study (DOE, 19970), additional 3
measurements were taken in the Sludge Drying Beds confirming that sludge is above the OSDF WAC 4
threshold of 1030 ppm for total uranium. The results associated with waste management activities and 5
those from the Comparability Study are presented in Appendix B-1. The characterization data was 6
also used to determine data needs for the underlying sand and clay till, which was sampled as part of T
the predesign field sampling for miscellaneous areas (see Section 2.2.5). Data from this investigations 8
shows no contamination of the gravel or soil underneath the beds. , 9
10
2.1.3 Removal Action Testing , 1
RvVA 14 involved the time-critical removal of contaminated soils adjacent to the STP Incinerator. The 12
Removal Action Work Plan (RvAWP) was approved by OEPA and EPA in July 1992, and field work 13
began in August 1992, The_work was conducted in an iterative manner that: 14
: - 15
1. Identified areas with uranium contamination in excess of the following removal criteria: 16
17
Areas Uranium Action Levels 18
On-property areas within the STP 300 pCi/g = 444 ug/g 19
On-property areas outside the STP 100 pCi/g = 148 ug/g 20
Off-property 35 pCi/g = 51.8 ug/g 21
)
2, Performed initial excavations within these areas to remove and containerize 3
radiologically-contaminated soils. ' 2%
. 25

3. Performed post-excavation verification sampling to assure that the action levels were %
met. _ 27
. _ 28
The result was the excavation of 1,320 yd® from 12 on-property areas, designated Areas A through J, 29
and Zones I and II, as shown on Appendix B, Figure B-2. An additional 1,740 yd® were excavated 30
from off-property areas designated as Zone III, Zone IV, and an area south of Zone IV. The goals of 3
RVA 14 were met, and the pre- and post-excavation verification sampling data are presented in Table 2
B-2, Removal Action 14 Excavation Areas. The OUS RI presents additiorial informiation about this and »
other OUS removal actions (DOE 1995a). LY
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2.1.4 Trap Range ) C e M2 0 4 2 1
During the OUS RI (DOE 1995a), a 1993 soil study of the Trap Range included analysis of 18 soil 2
samples to characterize the general distribution of the lead shot. The location and results associated 3
with this study are shown in Appendix B, Figure B-3. This preliminary study confirmed lead 4
contamination in near-surface soils but failed to define the horizontal and vertical extent. The data did, 5
however, provide the basis for the predesign investigation. Figure B-3 also shows the pre-design 6
investigation sample locations. 7

8
2.1.5 Leachability and Partitioning Coefficients Testing ‘ _ 9
FEMP performed batch desorption tests to find the leachability coefficient (K,) of site surface soil (DOE 10
1996e). Additional details may be found in Appendix B-9 and the OUS FS. Surface soil samples in 1
source areas of suspected contamination, including the former production area and the STP, have a K| '
value of 15 L/kg, indicating the possible presence of a relatively soluble form of uranium, the dominant 13
contaminant in the STP Area. Uranyl nitrate is the main contaminant in such areas, where uranium 14 ;
was dissolved in a water carrier. Because of its high solubility, uranyl nitrate poses a potential risk to s
the underlying aquifer. 16

}7
Soils containing relatively insoluble forms of uranium, such as uranium oxides, exhibit a K, of 18-
222 L/kg. These forms are probably particulates from stack or incinerator emissions. These less soluble 19
oxides are less soluble and mobile than urahyl nitrate and pose less risk to underlying groundwater. 20

The FRL in areas with low K| levels (15 L/kg), including the western portion of the STP, is 20 ppm 2
total uranium. This level will protect the aquifer from the more soluble and transmissible chemical 23
fraction. The FRL of 82 ppm total uranium applies to the remainder of A1PII. Figure 2-1 shows the u
division of the area based on the two FRLs. 25

26
Ky, the soil/water partitioning coefficient, is closely related to K, and is a critical parameter in soil 1}

28

modeling. The estimated limits of excavation presented_ja-Section 2.5 are.based on the assumption
that, for A1PII soils, K, equals K,. ‘ , 29

) ey, e s ozl
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2.2 PREDESIGN INVESTIGATIONS

FEMP coilected and reported environmental characterization data for soil, water, sediment, and other
media during the OU5 RI studies (DOE 1995a). Six Project Specific Plans (PEPS) were developed and
executed in 1996 and 1997 to obtain additional data for the remedial design. The results of those

studies are reported in the following documents:

e Letter Report for Predesign Investigation for Total Uranium in the STP Area (DOE 1997h)

e Letter Report for Lead Delineation in the A1PII Trap Range (DOE 19971)

. Letter Report for the Predesign Investigation of Technetium-99 in Soil in the Sewage
Treatment Plant Area (DOE 1997j)

e Letter Report for Perched Water Sampling at the Sewage Treatment Plant (DOE, 1997k)

e Letter Report for Area 1 Phase II Field Sampling of Miscellaneous Areas (DOE 19971)

e Letter Report for the Predesign Investigation Survey of Surface Soils (DOE ‘1997m)

The results of these predesign investigations and their impact on the RD are summarized below. Each

letter report, including sampling strategy, analytical results, and figures, is included in Appendix B.

2.2.1 Total Uranium in the Sewage Treatment Plant
The primary objective of this PSP was to collect additional data to better define the horizontal and

vertical extent of contamination and the subsequent amount of excavation required near the STP.
Kriging the data collected during early investigations predicted that uranium concentrations exceeded
FRLs over a broad area, requiring extensive remedial excavation. However, the number of sampling
points was insufficient to establish a high degree of confidence in the modeling. The kriging model
evaluates trends along a path to estimate the boundaries of areas requiring remediation. The technique
is conservative, overestimating contaminant plumes or required excavations when insufficient data are

available.

The PSP proposed up to 20 borings advanced to depths of 8 to 25 feet, with samples collected at
multiple intervals and analyzed for total uranium. The PSP was executed in two phases. Phase 1
consisted of the borings within the FEMP boundary in and around the STP Area, including those along
the FEMP property line. If any of the borings along the east property boundary indicated above-FRL
contamination, the off-site Phase 2 borings would have been performed. The analyses from all the

Phase 1 borings were below the FRL; therefore, no additional Phase 2 borings were completed. These

e |
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data, in addition to other data fromiprevious. investigations, were used in thé kriging model to‘develop 1
the excavation model discussed in Section 2.5.1 and Appendix B-9. The soil boring locations and the 2
associated results are supplied in the Letter Report for this PSP included in Appendix B-3. o3
) 4
Investigations revealed two types of uranium and uranium compounds at the STP, one more soluble 5
than the other. The leachability testing described above provided the leachabilty coefficient (K,) for 6
each type. The coefficients, in turn, were the bases for FRLs established in the OUS ROD (DOE 7
1996b). Table 2-1 shows the leachability coefficients and FRLs. Figure 2-1 shows the corresponding 8
on-site areas in A1PII. The OSDF WAC for total uranium is 1030 ppm. 9
‘ 10
2.2.2 A1PII Lead Delineation in the Trap Range ' 1

Previous investigations showed that lead concentrations exceed the 400 mg/kg FRL, but did not fully 2. .
define the areal extent of contamination. The concentrations of arsenic, a metal impurity in some lead 13

shot, also exceeded the 12 mg/kg FRL in some locations. The A1PII investigation had three 14

objectives: | ‘ 15
16
1. Delineate the areal extent of contamination in the trap range. 1

2. Confirm that no vertical contamination though the soil has occurred. 18

3. Determine if the lead or arsenic concentrations in soils exceed the FRL or the TCLP limit of 5 19--"
mg/L. 20
2
The scope of this project included collecting and analyzing 50 surface samples at locations. Sample pr)
locations were selected based on existing data and on an area walkover which included scooping and px}
sieving the soil for lead shot at each node of a pre-established grid. When a scoop revealed no lead 2%
shot, the location was marked, establishing an assumed periphery of contamination. Sample locations 25
were then selected in areas where previous investigations indicated contamination above the FRL, with 26
a greater sampling density along the assumed periphery. Also, séveral samples were located beyond - b1
the assumed periphery, as well as several locations within the middle of the shot distribution pattern. Pl
Figure B-3 includes the locations of historical OUS RI/FS samples and the locations associated with this 29
pre-design investigation. - - 30
3l
The PSP was executed in two phases. Phase 1 included the analysis of all samples from the 0"-6" 2
" interval for both lead and arsenic using the Graphite Furnace Atomic Absorption (GFAA) and 3

Inductively-Coupled Plasma (ICP) analytical methods. Phase I also included the analysis of selegOOO 42 4
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samples for TCLP lead from the 0"-6" interval, and for total lead from the 6"-12" interval. These
samples were selected based on historical data which showed lead concentrations above the 400 mg/kg
FRL.

Phase 2 samples were analyzed based on the results of the Phase 1 analysis. At locations where the
Phase 1 0"-6" sample revealed lead concentrations greater than the FRL, the sample was analyzed for
TCLP lead and the 6"-12" interval was analyzed for total lead and arsenic to determine the vertical
extent of contamination. The Phase 1 analysis showed that lead concentrations exceeded the 400 mg/kg
FRL at four sampling locations. The TCLP lead results from these samples also exceed 5 mg/L, the
level at which soil may be considered characteristically hazardous. One sample was below the 400
mg/kg FRL, but above the TCLP threshold. All these results lie in close proximity to Remedial

Investigation Samples with elevated lead concentrations.

Two locations contained arsenic concentrations that exceed the FRL of 12 mg/kg from the O to 6 inch
sampling interval. Concentrations in corresponding samples from a depth of 6 to 12 inches were below
12 mg/kg FRL. The data from this study are presented in the Letter Report for this PSP in App