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EXECUTIVE SUMMARY

INTRODUCTION

This work plan establishes the operable unit setting and the objectives, approach,
tasks, and schedule for conduct  the Resource Conservation Recovery Act (RCRA) facility
investigation/corrective measure study (RFI/CMS) for the 100-DR-2 Operable Unit in the
100 Area of the Hanford Site. This work plan is intended to cover the entire RFI/CMS
program, but it is focused on limited field investigation (LFI) activities. The 100 Area is
one of four areas at the Hanford Site that are on the U.S. Environmental Protection Agency’s
(EPA) : tional Priorities List (NPL) under the Comprehensive Environmental Response,
Compensation d ~ "ability Act of 1980 (CERCLA).

All work conducted under this work plan will conform to the conditions set forth in
the Hanford Federal Facility Agreement and Consent Order, (Ecology et al. 1990a), and its
amendments, signed by the Washington State Department of Ecology.(Ecology), the EPA,
and the U.S Department of Energy (DOE).

The approach described in this work plan is based on the Hanford Past-Practice

‘Strategy (DOE-RL 1991a). This strategy streamlines the past-practice remedial action

process with a bias for action through optimizing the use of interim actions. This approach
culminates with decisions of final remedies on both an operable unit and 100 Area scale.
The strategy focuses on reaching early decisions (interim remedial measures [IRM]) to
initiate and complete cleanup projects, maximizing the use of existing data (historical and
analogous facilities), coupled with focused short time-frame LFI where necessary.

The RFI/CMS process for the 100-DR-2 Operable Unit follows the path detailed in
Figure ES-2. The work scope described in the work plan is a result of the scoping process
which involved Ecology, EPA, and DOE. The pathway selected during the scoping process
for the high-priority liquid waste sites and solid waste burial grounds in the 100-DR-2
Operable Unit is the IRM pathway. Other sites (low-priority sites) will be deferred and will
follow the regular RFI pathway. It should be noted that the diagram shown in Figure ES-2
is included in this work plan to illustrate the normal procedure for getting from initial
scoping of the operable unit to implementation of a remedial action. However, when
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Figure ES-4 Proposed Sampling Sites for the 100-DR-2 Operable Unit
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ACRONYMS
ARCL A )wable Residual Contaminant Levels
ARAR applicable or relevant and appropriate requirement
ASTM American Society for Testing and Materials
AR corrective action requirement
CERCLA Comprehensive Environmental Response, Compensation and Liability Act of
1980
CFR Code of Federal Regulations
CLP contract laboratory program
CMS corrective measures study
Cr L contract required detection limit
QL contract 1 lired quant” ion limit
CRP ( unity I * tions F*
CWA Clean Water Act
DOE U.S. Department of Energy
DOE-RL U.S. Department of Energy - Richland Operations Office
DOw description of work
DQO data quality objective
~ ology Washington State Department of Ecology
EO environmental investigations instructions
EPA U.S. Environmental Protection Agency
ERA - expedited response action
FS feasibility study
GC gas chromatography
GPR ground penetrating radar
HASM Hanford Analytical Services Management
HEHF Hanford Environmental Health Foundation
HEIS Hanford Environmental Information System
HRS hazard ranking system
HSBRAM  Hanford Site Baseline Risk Assessment Methodology
HSP Health and Safety Plan
HSWA - Hazardous and Solid Waste Amendments (of 1984)
HWOP hazardous waste operations permit
IMO Information Management Overview
IRM interim remedial measure
IU isolated unit
JSA job safety analysis
LFI limited field investigation
LLW low level waste
LSR large-scale remediation
MDL method detection limit
MTCACR  Model Toxics Control Act Cleanup Regulations
NCP National Contingency Plan
NEPA National Environmental Policy Act

NPL National Priorities List
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Unit is one of the threetwa source operable units in the 100 DR Area. The 100-DR-1 and
100-DR-2 Source Operat  Units are concerned with reactor liquid effluent sites and the
106-B euree-Operable-Unit-is-eoneerned-with-solid and buried wastes. These three-
operable units are underlain by the 100-HR-3 Operable Unit which is the groundwater

operable unit beneath the 100 H and 100 D/DR Areas.

».€ 100 - R-2 Operable Unit is a reactor liquid effluent site operable unit. It consists
predominantly of reactor liquid effluent sites, solid waste burial grounds, and also contains a
septic system and several demolished facilities. It is located near the Columbia River in the
northeast portion of the Hanford Site designated as the 100 D/DR Area. The 100-HR-3
Operable Unit includes " contamination found in the aquifer soils and water within its
boundary. Separate work plans have been initiated for the 100-HR-3 Groundwater Operable
Unit " OE-F~ 1992a), the 100-DR-1 Source Operable Unit (DOE-RL 1992b) and RCRA
Facility Investigation/Corrective Measures Study Work Plan for the 100-HR-1 Operable Unit,
Hanford Site, Rii a1 Washington (DOE-RL 1992c). Limited field invi  zations have
been conducted at these operable units. An expedited response action (ERA) has been
initiated at the 100-IU-4 Isolated Unit (IU).

The work scope described in the work plan is a result of the scoping process which
invc ed Ecology, EPA, and DOE. The pathway selected during the scoping process for the
reactor [uid effluent sites and the solid waste burial grounds in the 100-DR-2 Operable Unit
is the IRM pathway.

The waste sites in the 100-DR-2 Operable Unit fall into three categories: high-priority
sites; solid waste burial grounds; and low-priority sites. Table ES-1, which lists all the sites,
presents the following information: identifies the sites requiring an LFI, identifies the sites
where there is/is not enough information, and identifies which sites will follow the regu’
RFI/CMS approach. SiT’ waste sites in the 100-DR-2 Operable Unit received scores
from the Hazard Ranking System Evaluation of CERCLA Inacrive Waste Sites at Hanford
(Stenner et al. 1988). Scores in the 100-DR-2 Operable Unit ranged from 0.0 to 42.32.
Sites with scores above 28.5 are to be listed on the NPL. The entire 100 Area is on the
NPL, however the 28.5 is used as a screening threshold and will therefore be used in a
similar fashion to indicate the need for spemﬁc waste units at the operable units (OU) to
follow the LFI/IRM path. (These sixtw
the haz | ranking system [HRS] scoring).

As a result of the scoping studies and the work done in preparing the work plan, the
historical information and this information from similar facilities were determined to be
sufficient to formulate conceptual models and perform a qualitative risk assessment (QRA)
folowing the IRM pathway. The emphasis in this site work plan is on describing those data
that will be obtained at the high-priority sites to develop the conceptual model, conduct the
QRA, evaluate the corrective action requirements (CAR), conduct a focused feasibility dy

~ (FS), and prepare the IRM determination. Work performed during the scoping phase and in

developing the work plan indicates that intrusive activities are required during the conduct of -

1-3
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1.5 NA_ __ AL T750URC™ DAMAGE ASTT3SMENT

The Clean Water Act (CWA) and CERCLA provide that natural resource trustees
may assess damages to natural resources resulting from a discharge or release of a hazardous
sul nce and may seek to recover those damages. According to the National Contingency
Plan (NCP), the lead agency shall make available, information and documentation that can
assist the respective trustees in the determination of actual or potential natural resource
injuries.

To that end, for RCRA corrective action units, the trigger for Natural Resource
Damage Assessment (NRDA) is the discharge or release of a hazardous substance. Potential
injury from past releases will need to be identified. Potential future injuries, as a result of
remedial/removal actions, will need to be considered in the context of NRDA. The NRDA
considerations are important prior to establishing the ecological remedial/removal action






~ 30

Vemita

E

NOE [

]

: DOE-RL 1982 \

93-46
Draft B

Figure 1-1 Hanford Site
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2.1.3 Facility Characteristics and Identification

The following sections describe the facilities and structures originally located in the
100-DR-2 Operable Unit. All 100-DR-2 Operable Unit waste facilities can be grouped into
the following general categories:

reactor building and associated disposal facilities
cc~+1minated reactor ancillary facilities

sannary sewage, transfer, treatment, and disposal facilities
RCRA-permitted facilities

support facilities

solid waste landfill, burial grounds

elec__:al facilities.

sle 2-1 lists each of the 100-DR-2 facilities identified during t backgror 1
research phase of this project. Photographs, drawings, reports, and field visits were used as
much as possible to locate all of the facilities. Each facility is listed, followed by the
appropriate Hanford Site Waste Information Data System (DOE-RL 1991b) site number with
any alias names shown in parenthesis, facility name, years in service and present status, and
types of wat__; received or produced. These facilities are shown on Figure 2-2.

2.1.3.1 Reactor Building and Associated Disposal Facilities. This category
includes all facilities involved with the 118-DR-2 Reactor and the effluent generated by
reactor operations, decontamination activities, and fuel storage that were not discharged
immediately into the process effluent pipelines.

2.1.3.1.1 118-DR-2 (105-DR) Reactor Building. This building houses the
plutonium production reactor, which is no longer operational. The 118-DR-2 Building is
located in the northeast comner of the operable unit. It is surrounded by a placarded
chain-link security fence.

The 118-DR-2 Building operated from 1950 to 1964. The building consists of the
following:

g the reactor moderator stack, an assembly of graphite blocks with channels
from the process tubes, control rods, and other equipment

° the process tubes that held the uranium metal fuel elements and provided
channels for cooling water

. control rods, fuel handling equipment, monitoring equipment, and
experimental test holes

° the thermal and biological shields

. a welded steel-plate box that encloses the biological shield and served tol
confine the gas atmosphere within the reactor

2-3
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Additionaily, Dorian and Richards (1978) reports the results of soil samples taken
from three locations. :

RADIONUCLIDE AVE, pCi/g CURIES
Tritium 0.00
Cobalt-60 2.20E+00 3.50E-03
Strontium-90 3.30E+00 5.30E-03
Cesium-134 1.60E-02 2.60E-05
Cesium-137 2.90E+01 4.60E-02
Europium-152 3.00E+00 4.80E-03
Europium-154 3.60E-01 0.00
Europium-155 6.30E-02 5.80E-04
Plutonium-238 0.00

|| Plutonium-239/240 1.00E-04
IEOTAL CURIES | |  6.00E-02

The crib was small, 3 m (10 ft) x 3 m (10 ft) x 3 m (10 ft) deep, constructed of
lroad ties and gravel-filled as reported in Waste Information Data System (WIDS)
(DOE-RL 1991b).

2.1.3.1.3 116-DR-3 (105-DR) Storage Basin Trench. The 116-DR-3 (105-DR)
Storage Basin Trench is an inactive liquid waste site that operated during 1955. This is an
18 m (60 ft) x 12 m (40 ft) x 3 m (10 ft) deep trench. This site received 4,000,000 liters
(1,000,000 gal) of contaminated sludge and water from the 105-DR Fuel Storage Basin.

The Storage Basin Trench radionuclide inventory in curies decayed through
April 1, 1986, includes the following (Stenner et al. 1988):

Tritium 2.080E-01 Europium-152 1.970E-02
Cobalt-60 1.010E-02 Europium-154 3.090E-03
Strontium-90 5.150E-02 Plutonium-239 2.970E-03
Cesium-134 1.000E-05 Plutonium-240 3.300E-04

Cesium-137 3.560E-02
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The 3 m (10 ft) x 3 m (10 ft) x 3 m (10 ft) deep 116-DR-8 Crib received an estimated
240,000 liters (63,401 gal) of liquid wastes from the containment system 117-DR Building
Seal Pit. No radionuclide inventory is available for this facility.

2.1.3.2 Contaminated Reactor Ancillary Facilities. This includes all facilities involved
with the secondary wastes from the 118-DR-2 R :tor Building maintenance activities that
may involve irradiated products.

2.1.3.2.1 116-D-8 (100-D) Cask Storage Pad. The 116-D-8 (100-D) Cask Storage
Pad is an inactive solid waste site that operated from 1946 to 1975. The cask pad was used
to store shipping and handling casks when they were not in use. The cask pad is a concrete
pad with two drains. One of the drains facilitated rain runoff and the disposal of minor
decontamination solutions. This drain discharged into the 105-DR Process Sewer. The
second drain was for decontamination use and e ~ ° into a french drain. The location of
the fre  drain is currently unknown. No radionuclide inventory is available for this
facility.

There are two devices standing to the south of the cask pad: a tank, about 12 ft tall
by 10 ft in diameter, labeled Alum Storage; and a structure about 8 ft tall by 10 ft in
diameter, that appears to be a furnace. The exterior of the Alum Storage tank is marked
with Internal Radioactive Material warning stickers. No radionuclide inventory is available
for these devices.

2.1.3.2.2 132-DR-1 (1608-DR) Waste Water Pumping Station. The 132-DR-1
(1608-DR) Waste Water Pumping Station is an inactive liquid waste site that operated from
1950 to 1964. The pump station has been decommissioned. The unit was adjacent to the
northeast corner of the 118-DR-2 (105-DR) Reactor Building within the 105-D/DR exclusion
area fence. The 1608-DR facility received water from reactor building drains containing
trace amounts of low-level radionuclides and decontamination chemicals. Radionuclides were
primarily miscellaneous fission and activation products. The decontamination chemicals
consisted of sodium fluoride, oxalic acid, and citric acid. No radionuclide inventory is
available for this si

2.1.3.2.3 132-DR-2 (116-DR) Reactor :haust Stack. The 132-DR-2 (116-DR)
Reactor Exhaust Stack is an inactive solid waste site that operated from 1950 to 1986. The
stack is located on the south side of 118-DR-2 (105-DR). The stack was used to exhaust air
from the 105-DR Reactor work areas and later from the 122-DR-1 (105-DR) Sodium Fire
Fac ty. The stack is a monolithic, reinforced concrete structure with a maximum wall
thickness of 1.5 ft at the ba It rests on a double octagon-shaped base that extends 17.5 ft
below grade.

2.1.3.2.4 Sodium Dichromate/Acid Pumping Station. The sodium dichromate/acid
pumping station is located just south of the 184-D Building next to the railroad tracks. A
3-inch diameter buried pipeline transported solutions from the pump station to storage tanks
located at 185-D and outside 190-DR. There is a | m diameter french drain located at the
site. The french drain received liquids from the flushing and draining of the hoses and lines
used to off-load the railcars and tank cars. No radionuclide or chemical contaminant

2-7
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2.1.6 Interactions with the F jurce ~ inservation and Recovery Act of 1976

According to Appent : B of the Hanford Federal Facility Agreement and Consent
Order Action . .an (Ecology et al. 1990a), the 100-DR-2 Operable Unit contains one waste
storage and treatment facility subject to permitting and/or closure as a TSD facility under
RCRA; the 122-DR-1 Sodium Fire Facility. The )0-DR-2 and 100-HR-3 Operable Unit
RFI/CMS coordinators and e 122-DR-1 Sodium Fire Facility RCRA closure coordinators
will work to satisfy all regulatory requirements and avoid duplication of efforts.

2.2 OPERABLE UNIT SETTING

This section discusses the physical setting of the 100-DR-2 Operable Unit, including
topography, geology, hydrogeology, surface hydrology, meteorology, environmental
resources, and human resou 2s. The discussion is general in nature for the entire
100 D/DR Area. Information describing the physical setting of the 100-DR-2 Operable Unit
can be found in Section 2.2 of the 100-DR-1 Operable Unit Work Plan (DOE-RL 1992b).
Specific subsections in the referenced Section 2.2 include:

Section 2.2.1 Topography

Section 2.2.2 Geology

Section 2.2.3 Hydrogeology

Section 2.2.4 Surface Hydrology
Section 2.2.5 Meteorology

Section 2.2.6 Environmental Resources
Section 2.2.7 Human Resources.

Figures 2-3 through 2-9 are included to present a condensed form of the material
referenced from the 100-DR-1 Work Plan. Figure 2-3 is a topographic map of the
100 D/DR and surrounding ea. Figure 2-4 presents a general stratigraphic cross-section of
100 D/DR Area (the vadose zone geology, as determined from the 100-DR-1 Operable Unir
Limited Field Investigation Report [DOE-RL 1993a] boring logs, support the generalized
vadose zone geology as depicted in Figure 2-4). Figure 2-5 shows water-table contours.
Figure 2-6 illustrates a generalized hydrostratigraphic column for 100 D/DR Area. And
Figure 2-7 depicts wind patterns across the Hanford Site. Figure 2-8 shows the surface of
the Saddle Mountain Basalt Formation near the 100 D/DR Area. Figure 2-9 shows a
geologic cross-section across the wes n Wahluke Syncline in the vicinity of the 100 D/DR
Area.

The geology of the Hanford Site has been investigated in detail as a part of siting
studies for the use of the 200 West Area as a deep geologic repository for high-level nuclear
waste. Geologic Studies of ¢ Columbia Plateau: A Status Reporr (Myers et al. 1979)
describes the regional geologic studies performed between 1977 and 1979 in support of this
program; the Site Characterization Plan, Reference Repository Location, Hanford Site,
Washington, Consultation Draft (DOE 1988) describes much of the geologic information of
the area (with emphasis on the 200 West Area). Geologic data were also obtained from
recent stratigraphic studies « the Hanford Site from Revised Stratigraphy for the Ringold

2-17
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»:gure 2-6 Conceptual Hydrostratigraphic Column Assumed for the 100 D/DR Area,
Based on 100 D/DR Area Well Data
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Figure 2-7 Wind Roses for the Hanford Telemetry Network, 1979-1982
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*Current Name Years in Service/Status Facility Description/Purpose Waste Received or Handled
Designation
(Alias
Designation)
132-DR-2 Reactor Exhaust Stack 1950-1986/Inactive Monolithic, reinforced concrere structure with | Interior of stack contains
(116-DR) a maximum wall thickness of 1.5 fi at the radioactive materials from the
base. Exhaust ventilation air and gas from reactor exhaust air.
the DR Reactor.
183-DR Filter Plant, Head House, 1950-1964?/ Supplied treated cooling water to the 105-DR
Sedimentation and Coagulation | Demolished Reactor. Housed water treatment and
Basin filtering facilities.
190-DR Main Pump House 1950-19642/ Included four steel tanks with a storage
Inactive capacity of 5 million gal each. Provide
primary cooling water for 105-DR Reactor.
Treated water with sodium dichromate pi
to releasing it to the 105-DR Reactor.
1702-DR Exclusion Area Badge House Inactive Badge House located northwest of the
105-DR Reactor. This facility provided entry
into the exclusion zone
Septic Tanks and Associated Active One septic tank drain system that support. e | Handles sanitary wastes.
Drain Field 151-D Electrical Substation.

Sources: Dorian and Richards (1978), General Electric (1963), and Miller and Wahlen (1987).

*Waste Information Data System (WIDS) (DOE-RL 1991b).
*No information currently available.
‘No site designation number.
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3.0 INITIAL EVALUATION

This chapter provides an initial evaluation of contamination in the 100-DR-2 Operable
Unit. It includes a summary of available information on contaminants, an evaluation of
potential ARAR, a preliminary site conceptual model of contaminant transport, and an
evaluation of the potential impacts to human health and the environment.

3. KNOWN D SUSPECTED CONTAMINATION

Aside from rec =" LFI in the 100-DR-1 and 100-HR-3 Operable Units, the most
current knowledge of radioactive contamination in the 100 Areas is based on Dorian and
Richards (1978), who sampled many of the facilities in 100-DR-2 and other operable units in
100 - The most substan 1 potent’ ' snvironmental threats from the 100-DR-2
Operable Unit come from contaminants leaching from area soils into groundwater. These
contaminants can subsequently be transported to the Columbia River. Because of the source
and groundwater operable unit division, preliminary remedial action objectives for the
100 R-2 Operable Unit focus on preventing further contamination of groundwater.

An important consideration throughout this discussion is that previous sampling efforts
in the 100 D/DR Area have focused on characterizing radiological contamination with little
or no sampling for hazardous chemical contamina s. Some historical data on the general
use of organic and inorganic chemicals are available, but quantification of nonradioactive
contaminant species has been minimal. The recent investigations in the 100-DR-1 Operable
Unit (DOE-RL 1993a) should provide useful data to the investigations in the 100-DR-2
Operable Unit, especially in regards to the analogous facility approach. The data will be
reviewed and incorporated as appropriate.

M h of the available data related to the 100-DR-2 Operable Unit are presented and
evaluated 1 Chapter 2; therefore, the goal here is to describe the contaminants of concern as
a whole, based on information presented in Chapter 2. However, data investigation and
evaluation will be conducted as part of the LFI. Data from the 100 D/DR Area source data
compilation will be used as appropriate and supplemented with new information generated by
the 100-DR-2 investigations. Groundwater, surface water, river sediments, and biota
investigations can be referenced in Sections 3.1.3, 3.1.4, and 3.1.6, respectively, of the
100 __ -3 Operable Unit work plan (DOE-RL 1992a). Air investigations can be referenced
in Section 3.1.5 of the 100-DR-1 Operable Unit work plan (DOE-RL 1992b).

3.1.1 Sources

The 100-DR-2 Operable Unit includes sources generated from the operation of the DR
Reactor and its ancillary facilities. These sources have been described in Section 2.1.3, and
the waste generating processes have been described in Section 2.1.4. Figure 2-2 shows the
approximatie locaiion of the waste units (116-D-8, 116-DR-3, 116-DR-4, 116-DR-6,

. 116-DR-7, 116-DR-8, 132-DR-1, 118-D-5, 126-DR-1, Sodium Dichromate/Acid Pumping
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recreation, recreation-related commercial uses and wildlife; (3) B Reactor as a
museumn/visitor center; and (4) wildlife and recreation. The methodology for conducting
both ¢ itative and baseline risk assessment for future potential land use scenarios has
been developed, Hanford Site Baseline Risk Assessment Methodology (DOE-RL 1993b).

3.3.1 Conceptual Exposure Pathway Model

Based on information presented thus far, a preliminary conceptual model of
potentially significant contaminant exposure pathways for the 100-DR-2 Operable Unit was
developed. This model, which focuses on the current understanding of the operable unit, is
presented in Figure 3-2. The model also includes media (i.e., groundwater, surface water

1 sedir jur -~ ““ota) that will be specifically investigated under the 100-HR-3
Operable unit work Pl... ... RL 1992a).

The purpose of the conceptual model is to present hypotheses of operable unit-specific
contaminant exposure pathways. During the RFI, the conceptual model hypotheses will be
tested and refined in an iterative manner until the understanding of the operable unit is
sufficient to support subsequent decisions regarding remedial action. By conducting the RFI
in an iterative manner, the project becomes more efficient because the investigation remains
in focus with operable unit-specific objectives.

Risk assessments and sensitivity analyses are two methods of testing and refining the
conceptual model. Computer codes used in the risk assessment will be determined based on
the site-specific modeling requirements identified during the RFI. Computer codes for risk
assessment are identified in the Appendix of the Hanford Site Baseline Risk Assessment
Methodology (HSBRAM) (DOE-RL 1993b). -

Each exposure pathway must contain the following for there to be potential impact on
human health or the environment:

a contaminant source
-a contaminant release mechanism
an environmental transport medium
an exposure route

a receptor.

3.3.1.1 Sources. Primary contaminant sources at 100-DR-2 include decommissioned and
active facilities, trenches, cribs, french drains, septic tanks, burial grounds, and unplanned
releases.

Soils at the 100-DR-2 Operable Unit may serve as a secondary contaminant source.
Once a release to the environment occurs, contaminants can be bound in soils before being
slowly re-released or they can be directly encountered by intrusion. Soil is indicated in
Figure 3-2 as a secor ' 7y contaminant source.
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P ause of tt absence of nearby residences, the most likely potential for current
human exposure to the 100-DR-2 Operable Unit contaminants is to onsite workers. Because
most of the contamination is buried beneath the ground surface, the workers who could have
the _.__.2st po tial exposure are those who will be involved in collecting environmental
samples for this prt ct.

The most likely point of contact for terrestrial animals (especially burrowing animals)
is exposure by direct contact, inhalation, and ingestion of contaminated soil, water, plants,
and animals. Terrestrial plants may be exposed in the root zone, where they could absorb
buried contaminants or reach contaminated groundwater in the riparian zone. The likely
exposure points in the aquatic environment are covered in Section 3.3.1 of the 100-HR-3
Operable Unit work plan (DOE-RL 1992a).

3.3.1.6 Summary. Preliminary evaluation suggests that the most probable primary sources
of contaminant releases to the 100-DR-2 Operable Unit environment are the process effluent
disposal facilities. Although some process effluent from the 100 D/DR Area were
discharged directly to the Columbia River, the highly contaminated effluent discharged to the
116-DR-3 Storage Basin Trench, 116-DR-7 Inkwell Crib, and the Sodium Dichromate/Acid
Pumping Station were disposed directly into the soil column. The current mechanism of
contaminant release is through infiltration into the underlying groundwater from contamninated
soils near the 100-DR-2 Operable Unit facilities. This groundwater eventually discharges
into the river, where it can contaminate the sediments and has the potential to impose adverse
impacts upon local biota, with possible food-chain effects on humans offsite. The conceptual

posure pathway model will be tested and refined during the RFI as additional data provide
a better understanding of the operable unit.

3.3.2 Preliminary Identification of Contaminants of Concern

With the variety of waste types known to have been used and disposed of in the
100-DR-2 Operable Unit, it becomes necessary to focus on those that pose a potential threat
to human health or the environment. The focus will be on those contaminants that are
characterized by the following:

present in the greatest quantity

most hazardous

most persistent in the environment

found at elevated levels in the environment.

: The information provided will be used for preliminary identification of operable unit
contaminants of concern.

3.3.2.1 Quantity. One means to focus on those contaminants of greatest concern is to
identify those contaminants that are potentially present in the greatest quantity. It should be
nc |t t of ! quantities of v te disposed of are unknown and that waste inventories
are not available for many of the compounds that may have been disposed within the
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1 yc orinatedt 1enyls are of (vironmental and human concern because ey are
persistent and bioaccumulate. The primary toxicity associated with human occupational
exposures to PCB is chloracne. Animal studies suggest PCB may cause liver damage, liver
cancer, and reproductive effects; however, these effects have not been confirmed in humans.
Polychlorinated biphenyls are classified as an EPA Class B2 carcinogen (EPA 1991a). A
24 hour average freshwater quality criterion for PCB of 0.014 ug/L is considered protective
for both acute and  ronic toxicity (EPA 1986).

Asbestos, known to be present in operable unit buildings, is a known human
carcinogen. Exposures to asbestos are associated with chronic lung disease (asbestosis), lung
cancer, and mesothelioma (a rare and rapid fatal cancer). Asbestos is classified as an EPA
Class A human carcinogen (EPA 1991a).

} teisade mnpo on product of nitric acid. This inorganic ion is of concern
prima —'-’ because of possible hun -~ health effects. High levels in drinking water can
produce problems in the oxygen transport system of the blood. Infants are particularly
sensitive to this toxic effect.

The potential exposure to any of the radionuc! s is toxicologically significant. The
dose response functions used by EPA to estimate liation risks (linear and linear quadratic)
presume that any radionuclide exposure carries with it some associated excess cancer risk.
Consequently, based on conservative assumptions, the presence of and potential exposure to
any radionuclide at greater than background concentrations is presumed to introduce some
excess cancer risk that must be evaluated. In light of the additive effects of the various
radionuclides, all of the isotopes of concern identified during RFI activities must be
considered in the bast ne assessment of cancer risk.

The toxic effects of a contaminant in the environment on biological sysiems vary
dramatically between species. Toxic substances may display effects on survival,
reproduction, behavior, and physiology.

Metals such as cadmium, chromium, lead, and mercury are of concern because they
may bioaccumulate. Rates of bioaccumulation vary depending on the chemical form of the
metal, the metal’s relationship with the local physical environment (eg., soil pH), and the
species position in the food chain, as reported in Wildlife Toxicology (Peterle 1991).
Mercury is also a neurotoxin to all organisms. Ionizing radiation can be damaging to all
organisms, however, the effects depend on the level of radiation and each organism’s
sensitivity.

3.3.2.3 Persistence. The compounds present include corrosives, radionuclides, metals, and
other persistent compounds. Corrosive acids, bases, and salts such as nitric acid, sodium
hydroxide, and sodium fluoride, do not persist in the environment in their original form
because they rapidly dissociate into their constituent ions once they come in contact with
water. The constituent ions may pose less of an immediate environmental and toxicological
concern than the parent compound; however, the ions may persist and accumulate with time
in the environment, producing concern over long-term effects. For example, gradual
increases in nitrate in surface waters and groundwater are linked to hum | health effects and
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will - " in 7, on current and potential future land use for the 100 Area a the
Columbia River.

Specific interim and final corrective action objectives must consider both current land
and water uses, and reasonable potential future land and water use in the 100 Area and the
Columbia River. Potential future land and water use will affect the risk-based cleanup
objectives, potential CAR and point of compliance. The corrective action objectives for
protecting human health for residential or agricultural land use would be based on risk
assessment exposure scenarios requiring cleanup to lower levels than for recreational or
industrial land use. It is important that potential future land use and the corrective action
objectives be clearly defined and agreed upon by the three parties, prior to further and more
det ed evaluation of corrective actions. Data collection requirements and corrective actions
required to meet the objectives based on a specific land use may not be consistent with
objectives for other land use.

To focus the RFI/CMS with a bias for action through implementing IRM, the
following preliminary corrective action objectives are identified for the 100-DR-2 Operable
Unit. These objectives are identified for both current and reasonable potential land uses:

° Reduce the risk of harmful effects to the environment and human recreational
users of the area by reducing the toxicity, mobility, or volume of contaminants
from the source areas to meet CAR or risk-based levels that will allow the use
of the area for wildlife habitat and/or recreational use. (This is a potential
final corrective action objective, and is also an interim remedial action
objective based on current wildlife and recreational use on the Columbia
River).

° Reduce the risk of harmful effects to human receptors by reducing the toxicity,
mobility, or volume of contaminants from the source areas to meet CAR or
risk-based levels that will allow residential use of the 100 Area. (Thisis a
potential final corrective action objective, but interim actions could be
implemented consistent with this ol ctive.)

° Reduce the risk of harmful effects to livestock, food chain crops and human
receptors by reducing the toxicity, mobility, or volume of contaminants from
the source areas to meet CAR or risk-based levels that will allow agricultural
use of the 100 Area. (This is a potential final corrective action objective, but
interim actions could be implemented consistent with this objective.)

° Reduce the risk of harmful effects to onsite workers by reducing the toxicity,
mobility, or volume of contaminants from the source areas to meet CAR or
risk-based levels that allow industrial use of the 100 Area. (This is a potential
final corrective action objective and an interim corrective action based on
current land use.)
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soils washing/dechlo1 1tion, and stabilization/fixation. Some treatment technologies may be
pilot tested at the highest priority facilities. Waste treatment could be conducted either as an
interim or final action and may be appropriate in .eting corrective action objectives for all
potential future land uses.

Combinations of the above actions may be used in several different alternatives. For
example, containment actions could be used in combination with removal actions for highly
contaminated areas, and institutional controls (i.e., fences and deed restrictions) to prevent
disruption of the containment system.

Implementation of the general response actions will be accomplished using an
observational approach. Such an approach is iterative, where each iteration results in a more
refined conceptual model. Data needs are determined by the model, and data collected as a
res of an action to fulfill these needs are used as additional input to the model. Use of the
observational approach while conducting response actions of the 100 Area will result in the
opportunity for integrating these actions with longer range objectives of final site remediation
including other analogous areas. Site characterization and remediation data will be collected
concurrently with the use of LFI, IRM, and pilot-scale remediation testing to apply
knowledge gained to similar areas. The overall goal of this approach is convergence on a
response action as early as possible while continuing to obtain valuable characterization
information during remediation phases.

3.4.3 Preliminary Remedial Action Technologies and Process Options

The preliminary contaminant-specific CAR, the QRA, and the current and potential
future land and water use of the 100 Area will serve as the basis for establishing target
cleanup levels for remediation of each operable unit facility area. Preliminary corrective
action technologies and process options associated with each general response action and
‘corrective action objective are identified and compared with potential CAR and future land
and water use in Figure 3-3. These technologies and process options may be applicable to
the 100-DR-2 Operable Unit based on current available data, present knowledge of the site
and individual facility units, and their associated primary contaminants of concern. Available
treatment technologies are limited for radiological and hazardous waste contaminated sites.

3.4.4 Preliminary Corrective Action Alternatives

A range of preliminary interim and final corrective action alternatives will be
evaluated for implementation at the 100-DR-2 Operable Unit. During the work plan
rescoping efforts, the three parties have establishe priority waste sites where it is anticipated
that an IRM will be implemented. Final selection of sites for interim action will be based on
the results of LFI and the conceptual exposure pathway model and QRA. Corrective action
alternatives for lower priority sites will be evaluated as part of the final remedy selection
process for the operable unit record of decision (ROD).
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Figure 3-1 Background Sampling Stations for Soil and Vegetation
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Figure 3-2 Contaminant Exposure Pathway for the 100-DR-2 Operable U7 "
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Onsite and Offsite Soil Sampling
Hanford Environmental Monitoring Program

Onsite* Average Offsite* Average
pCi/g (dry weight®) pCi/g (dry weight?)
| Suwontium-90 0.25 £ .33 0.13 + .03
" Cesinm-137_ 2.48 + 9.90 0.74 + .27
Plutonium-239/240 0.061 + .296 0.013 + .003
. Uranium 0.60 + .51 0.73 + .13
* =  Onsite and Offsite are as shown on Figure 3-1; numbers of onsite samples

number of offsite samples = 23.
The values given after + sign are two standard errors of calculated mean.
i Source: Adapted from Jaquish and Bryce 1990.
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Figure 4-4 Investigations at Facilities That Have Been Decommissioned
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5.1.1.1.3 Subtask 1c - Cost Control. Project costs, including labor, other direct
costs, and subcontractor expenses, will be tracke monthly. The budget tracking activity will
be computerized and will provide the basis for invoice preparation and review, and for
preparation of progress reports.

§.1.1.1.4 Subtask 1d - Schedule Control. Scheduled milestones will be tracked
monthly for each task for each phase of the project. This will be performed in conjunction
with cost tracking.

§.1.1.1.5 Subtask le - Work Control. The level of detail provided in this work
plan is adequate for initial planning purposes. Detailed information needed to carry out the
investigative tasks discussed in this chapter will be provided in the 100-DR-2 Source
Operable Unit DOW. T DOW will be provided to the lead regulatory agency for review
and approval. Where appropriate, the DOW will reference WHC ~ 1 from the
Tvirg 1*~* *~restigations -~ 1 Site Cha " onl” " (WF™ 1988) T
listing the entire procedure for a task. Environmental Investigation Instructions for field
activities and laboratory analysis are also referenced in the QAPjP (Appendix A). Any
reference to the DOW or QAPjP as a source of additional information is inclusive of the EII
they reference.

The DOW shall be prepared in accordance with the procedures listed in the QAP;P.
The DOW must satisfy the following requirements:

o Include a scope of work introductory section.

o Include the DQO, as.specified in the work plans, for each type of activity.

o Identify the proposed locations for sampling and the criteria for selecting those
locations. A map, at a scale appropriate to locate the sites in the field, should
be included.

o Identify an field screening activities not described in the work plan or in the

relevant Ei.. Identify any field screening equipment to be used which is not
described in the relevant EII.

o Include the frequency of measurements (e.g., five foot intervals and lithology
breaks).

o Identify the applicable EII needed to conduct the work. If an EII includes
several different ways to accomplish the work, then the DOW should specify
the method of choice or reference the specific EII section.

o Identify any calibrating standards and frequencies not included in the relevant
EIL
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operable unit boundary if it is determined that previously unidentified source units are
present near the operable unit. Available aerial photographs will be used by the crew
performing the walkover. The crew will note areas of potential interest on the photographs
an wi ground-truth unusual areas noted on the photographs. All areas of potential interest
will be flagged and surveyed as part of Subtask 2b - Surveying.

Activity 2¢-2 - Surface Radiation Survey. The surface radiation survey will be used
to identify areas of surface, and potentially, subsurface radioactive contamination that will
require further study.

Surface radiation *ill be measured by using portable alpha detectors and
sodium-iodine beta/gamn._ detectors that read in cpm. Radiation detection equipment will be
either a manual (hand-held) system or a computer-based integrated system using
vehicle-mounted or backpack-mounted detectors. The survey will identify any cv  ntly
un >wn areas of surface radiation contamination. A bacl _ jund plot will not be established
for the 100-DR-2 Operable Unit because a 2,750 m? (25,000 ft*) area was selected outside of
the 100-DR-1 Source Operable Unit boundary, based on the absence of radiation related
operations and an initial survey. A map of the survey plot and the results are included in
Appendix C. This area will be used for determining ambient background surface radiation
levels related to the 100-DR-2 Operable Unit. Methods used to conduct the background
measurements will be the same as those used within the operable unit.

If a manual radiation detection system is used, the survey will be conducted on
8 m (25 ft.) spacing in all areas where no source units are known or suspected. The survey
will consist of continuous readings collected along traverses 8 m (25 ft.) apart. The traverse
spacing will be < 8 m (25 ft.), as necessary, in anomalous areas noted during the area
walkover survey. As a potentially cost-effective alternative to conducting the surface
radiation survey entirely with portable (for example, hand-held) radiation detectors, an
integrated vehicle-mountc- and backpack-mounted computer based mapping system will be
evaluated. If the integrai.J vehicle-mounted and backpack-mounted computer based radiation
mapping system proves effective during tests, they will be used for the surface radiation
surveys.

Areas with radiation statistically above background results will be staked and flagged
for more-det ed investi§ ion under Task 5, Vadose Zone Investigation. Each anomaly will
be assigned a unique number. The statistical method for designating anomalies will be
determined based on the type of equipment and counting array used. The exact technique,
including statistical methods of designating anomalies, will be described before initiating the
radiation survey. Procedures for performing the radiation survey are listed in Table
QAPjP-2 in the QAP;jP.

Activity 2c-3 - Source Sampling. At the 100-DR-2 Operable Unit, there are no plans
to perform any source sampling.

5.1.1.2.4 Subtask 2d - Source Sample Laboratory Analysis and Data Validation.
There are no plans proposed to perform source sampling, therefore there will be no
requirements for laboratory analysis or data validation.
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excavations in the priority liquid waste disposal facilities identified in Table 4-2. Additional
vadose zone information can be obtained from the data collected during drilling of
groundwater monitoring wells in the 100-HR-3 Operable Unit from the screening samples
and cuttings and collecting samples if contamination was indicated. Samples will also be
collected near the water ble to determine contamination remaining as a result of past
groundwater mounding or fluctuating groundwater levels. Physical properties of the vadose
zone soils required to model fate and transport for the quantitative baseline risk assessment
will be obtained from both source borings and boreholes for monitoring well installations
throughout the 100 Area. This approach is described in more detail in Section 5.1.1.5.2.

The vadose zone )Hils investigation will consist of the following subtasks:
° Subtask £ - Data Compilation

° Subtask ! - Borehi © Soil Sampling and Logging

e Subtask 5c - Test Pit Sampling |

o Subtask 5d - Soil Sample Analysis

. Subtask 5e - Geophysical Borehole Logging/Geophysical Ground Penetrating
Radar

° Subtask 5f - Data Evaluation.

5.1.1.5.1 Subtask 5a - Data Compilation. Data from the source data compilation
task described in Task 2 and data from vadose zone investigations at other 100 Area operable
units will be reviewed to determine whether any modifications are needed to the drilling and
sampling activities. The Task 2 activities may identify additional facilities where a borehole
is necessary to determine the need for an IRM, or to complete the quantitative risk
assessment and final remedy selection for the operable unit. In addition, data collected from
the most recent soils characterization effort at the Hanford Site (DOE-RL 1993¢) will be
reviewed. These data will be used for comparison with the vadose zone sampling data to
determine presence of contamination.

5.1.1.5.2 Subtask 5b - Borehole Soil Sampling and Logging. Objectives of the
boring and soil sampling activities include analyzing soils associated with the high-priority
liquid waste dispo. ° facilities in the 1{(0-DR-2 Operable Unit. Final borehole locations will
be approved by the unit managers and documented in the DOW. Borehole coordinates will
be established by a survey following completion. Table 5-1 is a summary of the proposed
vadose zone sampling locations, number of boreholes, number of samples, and types of
analyses. One borehole will initially be drilled at the 116-DR-7 (105-DR) Inkwell Crib.

Figure 5-1 shows the proposed borehole location for the 116-DR-7 site.

Borings may be neces 7 to support the final operable unit ROD at some of the

A

low-priority facilities based on the results of Task 2 activities.
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5.1.2 Final RCRA Facility Investigation

The final RFI provides any additional data and characterization needed to support
selection, design and implementation of a final corrective action for the operable unit. The
final RFI is performed at remaining low-priority sites where existing data are considered
insufficient by the unit m iagers, and at any remaining high-priority sites where final
cleanup criteria and/or existing data are constdered insufficient by the unit managers, and at
any remaining high-priority sites where final cleanup criteria were not achieved during the
IRM. The final RFI may consist of data compilation, nonintrusive investigations, intrusive
investigations, and data evaluatic  Analyses conducted during the final RFI will use data
collected during the LFI, during IRM implementation, and in previous investigations.

A baseline risk assessment is performed as part of the fii * RFI. This assessment
ovides a « atitative evaluation of residual risk at the operable unit after completion of the
IRM, and is conducted acco. ng to """BRAM (DOE , 1993b). The: 1its of this
assessment are used to h¢ 1 determine the need for corrective actions, to select the corrective
action, and to determine risk-based cleanup levels for the corrective action.

. The final RFI is conducted in parallel with the final CMS, permitting the collection of
any additional data that may be identified when conducting the final CMS. The final RFI
and the baseline risk assessment are documented in the final RFI report, which is
secondary document.

5.2 CORRECTIVE MEASURES STUDY PROCESS

In accordance with the Hanford Federal Facility Agreement and Consent Order
Change Packages (Ecology et al. 1991), the FS and CMS process for the 100 Area will be
conducted on both an ags :gate area and operable unit basis. The EPA published Guidance
for Conducting Remedial Investigations and Feasibility Studies Under CERCLA (EPA 1988a)
will be used as the guidance document for the content and approach to each of the feasibility
and corrective measures studies performed. This process includes preparation of a 100 Area
FS completed on an aggregate area basis, a focused FS, and a final CMS completed on an
operable unit basis. The IRM process takes place between the focused FS and final CMS.

A description of the IRM process and each of the corrective measures and FS is provided in
the 100-DR-1 Work Plan (DOE-RL 1992b). The emphasis in this work plan is placed on the
focused FS. If a final CMS is necessary, the tasks outlined for the focused FS would be
repeated. This process is intended to reduce the level of effort required for any one
individual study and allow initiation of corrective action activities based on known data and
previously tested/demonstrated technologies.
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Figure 5-2 Sodium Dichromate French Drain
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6.0 SCHEDULE

An operable unit schedule, which supports the Tri-Party Agreement Action Plan
work schedule (Ecology et al. 1990a), has been prepared detailing the work described in
Chapter 5 of this work plan. This schedule (Figure 6-1) is the baseline that will be used
to measure progress in implementing this work plan. The approval of this work plan is
for the work associated with the 100-DR-2 Operable Unit and is not binding for any
other work plan.

The integrated ¢ iedule, the operable unit schedule, and the 100 Area-wide
activity schedule are incorporated by reference. They include interim milestones
established to track and help ensure progress of the various tasks. A formal change
control process has been established in the Tri-Party Agreement Action Plan, and will be
used, if necessary, to modify milestones shown in the schedules.

¢
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Figure 6-1 100-DR-2 Operable Unit Schedule
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7.0 PROJECT MANAGEMENT

This chapter defines the administrative and institutional tasks necessary to support
the RFI/CMS for the 100-DR-2 Operable Unit at the Hanford Site. Also, this chapter
. defines the responsibilities of the various participants, the organizational structure, and
the project tracking and reporting procedures. This chapter is in accordance with the
provisions of the Tri-Party Agreement Action Plan dated August 1990. Any revisions to
the Tri-Party Agreeme : Action Plan that would result in changes to the project
management requirements would supersede the provisions of this chapter.

The project management activities included in the 100-DR-1 Work Plan
(DOE-RL 1992b) cover all of the activities which are part of the 100-DR-2 Work Plan.
Therefore, the 100-DR-1 Work Plan (DOE-RL 1992b), Chapter 7.0 Project Management
shall be used for 100-DR-2, by reference.
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Appendix A

Quality Assurance Project Plan
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