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METRIC CONVI SION CHART

The following conversion chart is provided to aid the reader in conversion.

If You Know
Length
inches
inches

feet

yards

miles

Area

sq. inches
sq. feet

sq. yards

sq. miles
acres

Mass (weight)
ounces
pounds

ton

V. ime
teaspoons
tablespoons
fluid ounces
cups

pints

quarts
gallons
cubic feet
cubic yards
Temperature
Fahrenheit

Radioactivity

picocuries

Into Metric Units
Multiply By

254
2.54
0.305
0.914
1.609

6.452
0.093
.0836
2.6

0.405

28.35
0.454
0.907

5

15
30
0.24
0.47
0.95
3.8
0.028
0.765

subtract 32,
then
multiply by
5/9

To Ger -

millimeters
centimeters
meters
meters

kilometers

sq. centimeters
sq. meters

sq. meters

sq. kilometers
hectares

grams
kilograms

metric ton

milliliters
milliliters
milliliters
liters

liters

liters

liters

cubic meters

cubic meters

Celsius

millibecquerel

Out of Metric Units

vii

If You Know Multiply By  To Get
Length
millimeters 0.039 inches
centimeters 0.394 inches
meters 3.281 feet
meters 1.094 yards
kilometers 0.621 miles
Area
sq. centimeters 0.155 sq. inches
sq. meters 10.76 sq. feet
sq. meters 1.196 sq. yards
sq. kilometers 04 sq. miles
hectares 247 acres
Mass (weight)
grams 0.035 ounces
kilograms 2.205 pounds
metric ton 1.102 ton
Volume
milliliters 0.033 fluid ounces
liters 2.1 pints
liters 1.057 quarts
liters 0.264 gallons
cubic meters 35.315 cubic feet
cubic meters 1.308 cubic yards
Temperature
Celsius multiply by Fahrenheit
9/5, then add
32
Radioactivity
millibecquerel 0.027 picocuries







DOE/RL-99-44
Draft A

1.0 INTRC CTION

The Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement) (Ecology
et al. 1990) identifies approximately 700 soil waste sites (and associated structures) resulting
from the discharge of liquids and solids from 200 Areas processing facilities to the ground.
These 700 sites have been arranged into 23 separate waste groups that contain Comprehensive
Environmental Response Compensation, and Liability Act (CERCLA) past-practice sites;
Resource Conservation and Recovery Act (RCRA) past-practice (RPP) sites; and RCRA

trea =nt, storage, and disposal (TSD) units.

The 200-CS-1 Chemical Sewer Group Operable Unit (OU) is one of the 200 Areas waste site
groups defined in the Tri-Party Agreement. The chemical sewer wastes were generated by
several of the separation/concentration process facilities (e.g., Reduction-Oxidation [REDOX]
Facility, Plutonium-Uranium Extraction [PUREX] Plant, and Plant cesium/strontium recovery
operations). Generally these wastes were disposed of aboveground in ponds or ditches. This
work plan implements the framework for obtaining characterization information to support the
remedial investigation (RI) and feasibility study (FS) for the 200-CS-1 Chemical Sewer Group
OU. Waste sites included in the 200-CS-1 Chemical Sewer Group OU are as follows:

216-A-29 Ditch (PUREX Plant chemical sewer)
216-S-10 Ditch

216-S-10 Pond

216-B-63 Trench (B Plant chemical sewer)
216-W-LWC (laundry waste crib)
UPR-200-W-34 (overflow at 216-S-10 Ditch)
216-S-11 Pond.

This work plan contains the requirements for characterization of the first four waste sites: the
216-A-29 Ditch, the 216-S-10 Ditch, 216-S-10 Pond, and the 216-B-63 Trench. The logic for
determining which sites are to be characterized in this OU is contained in Section 2.2. All four
sites to be characterized are TSD units and are identified as interim status units under
Washington Administrative Co. (W 17 103. Tl remaining sites, the 21 N-LWC,

2 5-11 Pond, and UPR-200-W-34 are RPP sites. The current Part A Permit applications for
these units are contained in Appendix A.

The schedule for work at the Hanford Site is governed by Tri-Party Agreement milestones. The
milestone controlling the schedule for the 200-CS-1 OU is Milestone M-13-21, “Submit
Chemical Sewer Group Work Plan” (August 31, 1999). All characterization work in the

200 Areas is scheduled to be completed by December 31, 2008 (Milestone M-15-00C). An
associated milestone is Milestone M-20-39, which requires submittal of the 216-S-10 Pond and
Ditch closure/post-closure plans to the Washington State Department of Ecology (Ecology) by
February 28, 2003. Milestone M-20-00, “Submit Part B Permit Applications or Closure/Post-
closure Plans for All RCRA TSD Units,” requires permit applications, closure, and post-closure
pl. s to be submitted to Ecology for approval by February 28, 2004.

1-1
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200-CS-1 RV/FS
Work Plan and

200-CS-1 RI Report,

TSD Unit Sampling
Plan

Provides group and site-
specific background
infonmation on 7 waste sites.

Defines site characterization
needs for 2 representative
sites and 2 TSD sites based
on DQOs to assess nature,
extent and rate of release of
contamination.

ncludes Sampling and
Analysis Plan.

Addresses both RCRA past-
practice and RCRA TSD
sites.

Provides pre-ROD schedule.

Includes the following
sections of the RCRA TSD
Closure Plan:

- Section 2, "Facility
Description and Location
Information"

- Section 3, "Process
Information"

- Section 4, "Waste
Characteristics”

- Section 5, "Groundwater
Monitoring".

Y

Including TSD =

Characterization

200-CS-1 FS and

Permit Modification

RCRA

Closure Pians

Field Investigation Report for
both past-practice and RCRA
past-practice and TSD sites.

Risk assessment may be
perfonned at this stage.

Evaluates remediation
altermatives/closure options
for RCRA past-praciice and
TSD sites.

Includes the following
sections of the RCRA TSD
Closure Plan:

- Section 6, "Closure
Strategy and Pcrformance
Standards”

- Section 7.0 "Closure
Activities” and initial
Section 8.0 "Post Closure
Plan" covered with details
deferred to O&M Plaw/
Revised Post Closure
Plan.

Identified preferred

altematives(s):

- Provides consistent
remediation/closure
strategy for both past-
practice and RCRA TSD
sites within the 200-CS-1
Ou.

RCRA TSD closure plan
may be appended to FS as
shown or issued separately.

200-CS-1 Proposed
Plan and Proposed

RCRA Permit
Modification

Proposes selected remedy forl
RCRA past-practice sites
based on FS.

Incorporates proposed
RCRA TSD pemit
conditions consistent with
closure plan.

Public review required: I

- Supporting Closure Plan
and FS will be available
through Administrative
Record for public review.

Public Input (45 days) l

Decision document
authorizing selected closure
strategy for TSDs in Sitewide
Permit.

Reference Proposed Plan/
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Administrative change to list
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Record of Decision

Remedial Design/
Remedial Action
Work Plan

(ROD)

Decision document
authorizing selected remedy
for RCRA sites.

Designs and implements
chosen remedy/closure
strategy for RCRA TSDs.

Details closure activities for

TSD including:

- Closure sampling and
monitoring

- Final cover design for
closure as a landfitl.

Includes Sampling and
Analysis Plan for
confinmation and verification
sampling.

Provides post-ROD schedule
following CERCLA
schedule.
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2.0 BACKGROUND AND SETTING

The purpose of this section is to provide a detailed description of the 200-CS-1 OU and
associated waste sites so the background and setting are well understood. Information is
presented and discussed in a logical manner beginning with the physical setting (i.e., topography,
geology, vadose zone, and groundwater), waste site descriptions, and waste stream contaminants,
and ending with the conceptual model. The information is summarized from several reports, as
referenced. Of these, the key reports referenced are as follows:

. Waste Site Grouping for 200 Areas Soil Investigations (DOE-RL 1997)

) 200 Areas Remedial Investigation/Feasibility Study Implementation Plan -
Environmental Restoration Program (DOE-RL 1999)

. PUREX Source Aggregate Area Management Study Report (DOE-RL 793b)
. B Plant Source Aggregate Area Management Study Report (DOE-RL 1993a)
. S Plant Aggregate Area Management Study Report (DOE-RL 1992b)

° 200-BP-11 Operable Unit RFI/CMS and 216-B-3 Main Pond, 216-B-63 Trench, and
216-A4-29 Ditch Work/Closure Plan (DOE-RL 1995).

The waste sites in the 200-CS-1 OU are located on the Hanford Site in southeastern Washington
State, in and around the 200 East and West Areas (Figure 2-1). This OU consists of seven waste
sites that received mostly chemical sewer discharges from a variety of 200 Areas operations.
These seven waste sites are contained within four areas (see Figures 2-2 through 2-5 for
additional detail).

Certain subsections of this section contain information that will be used for portions of the
RCRA TSD closure plan. Section 2.1 describes the physical setting which corresponds to the
closure plan facility and location. SectionZ ~ provides waste descriptions and history which
correspond to the closure plan facility description, location, and process information.

2.1 - PHYSICAL SETTING

Data on physical characteristics of the contaminated sites and surrounding areas are needed to
define potential contaminant transport pathways in the subsurface from the disposal sites, toward
groundwater, and toward potential receptors. These data (which are summarized from the
Implementation Plan, Appendix F [DOE-RL 1999]) describe the physical setting for the
conceptual models of contaminant distribution and exposure. Data on physical characteristics
are also needed to provide sufficient engineering information for developing and screening
remedial action alternatives.

2-1
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2.1.1 Topography

The 200 Area Plateau is the common reference used to describe the broad, flat area that
constitutes a local topographic high around the 200 Areas. The plateau is one of the flood bars
(i.e., Cold Creek Bar) formed during the cataclysmic flooding events of the Missoula floods
(which was the last major flood approximately 13,000 years ago). The northern boundary of the
flood bar is defined by an erosional channel that runs east-southeast before turning south just east
of the 200 East Area. This erosional channel formed during waning stages of flooding as
floodwaters drained from the basin. The northern half of the 200 East Area lies within this
ancient flood channel. The southern half of the 200 East Area and most of the 200 West Area
are situated on the flood bar. A secondary flood channel running southward off the main channel
bisects the 200 West Area. The buried former river and flood channels may provide preferential
pathways for groundwater and contaminant movement.

2.1.2 Geology

The 200-CS-1 OU is located in the Pasco Basin on the Columbia Plateau. It is underlain by
basalt of the Columbia River Basalt Group and a sequence of suprabasalt sediments. From
oldest to youngest, major geologic units of interest are the Elephant Mountain Basalt Member,
the Ringold Formation, the Plio-Pleistocene unit, and the Hanford formation. The Ringold
Formation is informally divided into several informal units (from oldest to youngest): unit A,
lower mud, unit E, and upper unit. The Plio-Pleistocene unit contains an upper distally derived
subunit and a lower locally derived subunit that is interpreted to be a weathering surface
developed on the top of the Ringold Formation (WHC 1994; Bjornstad 1990). The upper subunit
is not present in the 200 East or 200 West Areas. The locally derived subunit is present under
the 200 West Area. The Hanford formation has two major facies (i.e., gravel-dominated and
sand-dominated) and is present beneath the 200 East and 200 West Areas.

The Elephant Mountain Basalt Member is overlain by the Ringold Formation in the east, south,
and central sections of the 200 East Area anc 1 of the 200 West Area. This fi ition consists
of an interstratified sequence of unconsolidated clays, silt, sand, and granule to cobble gravel
deposited by the ancestral Columbia River. These alluvial sediments consist of four major units
(from oldest to youngest): these are the fluvial gravel and sand of unit A, the buried soil
horizons and lake deposits of the lower mud sequence, the fluvial sand and gravel of unit E, and
the lacustrine mud of the upper unit.

Overlying the Ringold Formation  the 200 West Area is the locally derived subunit of the
Plio-Pleistocence unit. The locally derived subunit consists of poorly sorted, locally derived,
interbedded reworked loess, silt, sand, and basaltic gravel (WHC 1994). The subunit consists of
a lower carbonate-rich part and an pper silty part. The carbonate-rich part consists of
interbedded carbonate-poor and carbonate-rich strata. The upper silty part was previously
interpreted to be early Pleistocene loess and referred to as the early Palouse soil (Bjornstad
1990). Generally, it is well-sorted quartz-rich/basalt-poor silty sand to sandy silt (BHI 1996).

Where the Ringold Formation and Plio-Pleistocene unit are not present, the Hanford formation
overlies basalt. The Hanford formation consists of unconsolidated gravel, sand, and silts

2-2




DOE/RL-99-44
Draft A

deposited by cataclysmic floodwaters. These deposits consist of gravel-dominated and
sand-dominated facies. The gravel-dominated facies consists of cross-stratified, coarse-grained
sands and granule to boulder gravel. The gravel is uncemented and matrix-poor. The sand facies
consists of well-stratified fine- to coarse-grained sand and granule gravel. Silt in this facies is
variable and may be interbedded with the sand. Where the silt content is low, an
open-framework texture is common. An upper and lower gravel unit and a middle sand facies
are present in the study area.

The cataclysmic floodwaters that deposited sediments of the Hanford formation also locally
reshaped the topography of the Pasco Basin. The floodwaters deposited a thick sand and gravel
bar that constitutes the higher southern portion of the 200 Areas, informally known as the

200 Area Plateau. In the waning stages of the ice age, these floodwaters also eroded a channel
north of the 200 Areas in the area currently occupied by Gable Mountain Pond. These
floodwaters removed all of the Ringold Formation from this area and deposited Hanford
formation sediments directly over basalt.

Holocene-aged deposits overlie the Hanford formation and are dominated by eolian sheets of
sand that form a thin veneer across the site, except in localized areas where the deposits are
absent. Surficial deposits consist of very fine- to medium-grained sand to occasionally silty
sand. Silty deposits less than 1-m (approximately 3-ft) thick have also been documented at waste
sites where fine-grained, windblown material has settled out through standing water over many
years. A generalized stratigraphic column for the area around the 200-CS-1 OU is shown in
Figure 2-6.

2.1.3 Vadose Zone

The vadose zone is approximately 104-m (340-ft) thick in the southern section of the 200 East
Area and thins to the north to 0.3 m (1 ft) near West Lake. Sediments in the vadose zone are
dominated by the Ringold and Hanford Formations. Because erosion during cataclysmic
flooding removed much of the Ringold Formation north of the central part of the 200 East Area,
the vadose zone is dominantly composed of Hanford formation sediments between the northern
part of the 200 Areas and Gable Mountain. Areas of basalt also project above the water table
north of the "70F = :a. Thelov mud sequence is the mos! gnificantac in the

200 ._ast Area and can be a significant perching layer.

In the 200 West Area, the vadose zone thickness ranges from 79 m (261 ft) in the southeast
corner to 102 m (337 ft) in the northwest corner. Sediments in the vadose zone are the Ringold
Formation, the Plio-Pleistocene unit, and the Hanford formation. Erosion during cataclysmic
flooding removed some of the Ringold Formation and Plio-Pleistocene unit. Perched water has
historically been documented above the Plio-Pleistocene unit at various locations in 200 West
Area.

Recharge to the unconfined aquifer within the 200 Areas is from artificial and possibly natural
sources. If natural recharge occurs, it originates from precipitation. Estimates of recharge from
precipitation range from 0 to 10 cm/yr (0 to 4 in./yr) and are largely dependent on soil texture
and the type and density of vegetation. Artificial recharge occurred when effluent such as
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cooling water was disposed of to the ground. Zimmerman et al. (1986) report that between 1943
and 1980, 6.33 x 10" L (1.67 x 10" gal) of liquid wastes were discharged to the soil column.
Most sources of artificial recharge have been halted. The artificial recharge that does continue is
largely limited to liquid discharges from sanitary sewers, two state-approved land disposal
structures, and 140 small-volume, uncontaminated, miscellaneous streams. One of the approved
land disposal structures is located northeast of the 216-B-3C lobe and receives plant-treated
liquid wastes from the 200 East and 200 West Area facilities.

While the liquid waste disposal facilities were operating, many localized areas of saturation or
near saturation were created in the soil column. With the reduction of artificial recharge in the
200 Areas, the downward flux of moisture in the vadose zone beneath these waste sites
decreased but may continue to be significant for a period of time because of gravity drainage of
the saturated/near-saturated soil column. When unsaturated conditions are reached, the moisture
flux becomes increasingly less significant because unsaturated hydraulic conductivities decrease
with decreasing moisture content. In the absence of artificial recharge, the potential for recharge
from precipitation becomes more important as a driving force for any contamination remaining
in the vadose zone.

2.1.4 Groundwater

The groundwater in the 200 East Area occurs in the Hanford and Ringold Formations. In the
northern part of the 200 East Area, the water table is within gravelly and sandy sediments of the
Hanford formation except in areas where basalt extends above the water table. In the central and
southern sections of the 200 East Area, the water table is located near the contact of the Ringold
and Hanford Formations, and the saturated thickness of the aquifer is predominantly within the
Ringold Formation.

The groundwater table near the 200 East Area ranges in depth from about 65 m (213 ft) to over
100 m (328 ft). As shown in Figure 2-7, groundwater flows radially outward from a hydraulic

» lin 200 £ (Ban I Thou 3). TI ap  »f ° wand  beneath ~
approximate center of = " "6-B- . ansion pond. Asdisc :d in the previous section, the
mound in the 200 East Area was created by artificial recharge from the 200-CW-1 waste sites
and, to a lesser degree, the 200-CS-1 waste sites. Gable Mountain Pond and 216-B-3 Pond were
the main areas of recharge based on the location and size of the mound during the active period
of discharge. The current location of the mound is likely the result of historica  higher
recharge in the expansion ponds to the east of the main pond which were constructed because of
limited infiltration capacity of the main pond. The upper surface of the Ringold lower mud unit,
which pinches out between 216-B-3C lobe and 216-B-3 Pond, may also influence the current
position of the groundwater mound. The water table beneath 216-B-3 Pond is currently dropping
at a rate of approximately 2 m/yr (7 ft/yr), based on water measurements collected in 1997 and
1998.

The groundwater in the 200 West Area occurs primarily in the Ringold Formation. The depth to
the water table varies from about 50 m (164 ft) to greater than 100 m (328 ft). A large
groundwater mound created by 216-U-10 Pond raised the water table by about 20 m (66 ft)
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above pre-operational conditions (PNNL 1998). Since 1984 (when 216-U-10 Pond was
decommissioned), water levels have declined over 6 m (20 ft).

2.2 WASTE SITE DESCRIPTION AND HISTORY

The 200-CS-1 OU consists of seven waste sites, as defined in the Tri-Party Agreement and the
Implementation Plan (DOE-RL 1999) and as listed in Table 2-1. These sites are primarily
aboveground man-made ponds, ditches, or trenches and were created to dispose of the chemical
sewer waste streams from the separation/concentration processes (e.g., PUREX Plant, REDOX
Facility, and B Plant cesium/strontium recovery operations). The waste group consists primarily
of waste sites that received unknown but probable dilute quantities of inorganic and/or organic
chemicals. Radionuclide inventories are very small to negligible, although several sites have a
uranium component, particularly 216-S-10 Ditch, which received 215 kg of uranium in an
unplanned release (UPR-200-W-34, which is a discrete site included in the 200-CS-1 OU).

A summary of waste site information is provided in Table 2-1. This summary includes the dates
of operation, physical size (i.e., depth from surface at time of operation and dimensions), general
description and status, category of the unit, and the source facility.

As defined in the waste site groupings report (DOE-RL 1997), chemical sewer wastes were
generated at many of the separation/concentration processes conducted at the large canyon
buildings. Early chemical sewer wastes were combined with the larger cooling water and steam
condensate streams during the bismuth phosphate (BiPO4) and uranium recovery processes and
discharged to ponds and ditches. With the advent of continuous solvent extraction processes at
the Hanford Site, new plants such as the REDOX Facility, PUREX Plant, and the 1970s
cesium/strontium recovery operations at B Plant were designed with separated chemical sewers
and separate waste disposal sites. In most cases, these sites were aboveground pond or ditch
structures.

It is clear that, by the original design definitions, these streams were designed to serve
nonradioactive operations in the plants at areas such as operating galleries, service areas,
aqueous makeup gal’ i  and maintenance . Theplaa ~  © :dac” c/basic solutions
from demineralizers, out-of-specification chemical batches, noncontaminated floor drain waste
liquids, nonradiological process wastes, nonprocess steam condensates, noncontaminated vessel
coil waste, and other wastes into these streams, which also received a quantity of raw water to
dilute any chemical additions. These streams became contaminated with generally low levels of
radionuclides at some unspecified time and by unknown processes.

The primary waste sites in this group are the 216-A-29 Ditch (which fed into the 216-B-3 Pond
main lobe), the 216-B-63 Ditch, and the 216-S-10/S-11 Pond/Ditch complex. All of these sites
have been active from their start date to the 1994-1995 time frame and, except for the 216-S-11
Pond, are all RCRA TSD units.

The 216-S-11 Pond (located on the southeast side of the 216-S-10 Ditch) was constructed to
provide additional leaching surface in May 1954 and operated until 1965 and, therefore, received
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wastes similar to the 216-S-10 Pond and Ditch. This site is obviously included in the 200-CS-1
OU because of geographic and waste characteristics similar to the 216-S-10 Pond and Ditch.

The 216-W-LWC (i.e., the 200 West Area laundry crib) received process wastewater from the
contaminated laundry facility and mask cleaning station (i.e., 2724-W and 2723-W Buildings).
This crib is included in the 200-CS-1 OU because it received predominantly dilute
nonradionuclide or low-level radionuclide effluents.

No specific chemical characterization was applied to any of the waste streams associated with
200-CS-1 OU waste sites during operations, suggesting that the liquids were mostly raw water
possessing neutral characteristics. The occasional chemical releases to the waste stream
probably temporarily altered the pH of the waste stream. However, much of this effect is
expected to be reduced through mixing during flow through the sewer lines or immediately upon
discharge to the soil column (e.g., through buffering actions in the soil).

2.2.1 Process Information

The chemical sewer group includes those waste sites within the 200 Areas that predominately
received chemical sewer wastes from various processes conducted at many of the
separation/concentration facilities. Initially, the chemical sewer wastes and non-contact cooling
waters were combined and disposed of in concert with each other, thus, similar characteristics
may be found in the resultant ponds (e.g., 216-B-3 Pond). As processes progressed and
operations were revised, designs were modified to separate waste disposal for these various
streams.

As a rule, the chemical sewers were designed to capture nonradioactive waste from operations in
the process facilities. These waste streams included operating galleries, service  eas, aqueous
makeup galleries, maintenance areas, overflow tanks, and various floor drains. As stated in the
waste site groupings report (DOE-RL 1997), the discharges included out-of-specification

c/ nir batcl ,noncontamina 1f >xd nw nonradi | pre w

nonprocess steam condensate, noncontaminated vessel coil was | of] istes into these
streams, which also received a quantity of raw water to dilute any chemical additions. From
various environmental monitoring evaluations, it is known that low levels of radionuclides were
introduced into these waste streams, although the specific time and circumstances of these
releases are unknown.

The primary, large volume waste sites within the group include PUREX Plant chemical sewer
ditch (216-A-29 Ditch), the B Plant chemical sewer ditch (216-B-63 Trench), and the 202-S
chemical sewer system (216-S-10 Ditch and Pond and 216-S-11 Pond). These sites represent the
worst-case (i.e., 216-A-29 Ditch) and typical-case (i.e., 216-S-10 Ditch) waste sites and the TSD
facilities (i.e., 216-A-29 Ditch, 216-S-10 Ditch and Pond, and 216-B-63 Trench). These
individual waste sites are discussed in the following subsection.
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2.2.2 Representative Sites

The concept of using analogous sites to reduce the amount of site characterization and evaluation
required to support remedial action decision making is discussed in the Implementation Plan
(DOE-RL 1999). The use of this approach relies on first grouping sites with similar location,
geology, waste site history, and contaminants, then choosing one or more representative sites for
comprehensive field investigations, including sampling. Findings from site investigations at
representative sites are extended to apply to other waste group sites that were not characterized.
Sites for which field data have not been collected are assumed to have chemic: characteristics
similar to the sites that were characterized.

Data from representative sites will be used to evaluate remedial alternatives and to select a
preferred remedy applicable to the entire waste group. Confirmation sampling of the analogous
sites after remedy selection will be required and is built into the remedial design planning to
demonstrate that analogous conditions exist. Confirmatory investigations of limited scope can
be performed at the sites not selected as representative sites rather than performing full
characterization efforts. Although there is a degree of uncertainty in employing the analogous
site concept, there is a substantial benefit in the early selection of remedies that allow early
cleanup action to be performed.

Several features common to waste sites in the 200-CS-1 OU make this characterization effort
amenable to the analogous site concept. The most significant of these attributes are geography,
physical setting, waste characteristics (i.e., effluent volume and waste stream chemistry), and
expected distribution of contaminants. The proximity of sites within the same geochemical
setting suggests that conditions affecting contaminant fate and transport should be very similar
(i.e., the 216-S-10 Pond and Ditch are representative of 200 West Area, and 216-A-29 Ditch and
216-B-63 Trench are representative of 200 East Area).

Sites within the OU that best represent typical and worst-case conditions were identified as
representative sites (DOE-RL 1997). The sites with large contaminant inventories relative to the
waste group and high volume of effluent received were considered first, as these are considered
worst-case situations and represent the sites with the highest contamination and greatest potential
impact on the vadose zone d ’ ‘

The analogous site approach is applied to RPP sites only; all TSD sites are usually characterized
separately. Specifically for this OU, the representative sites are also TSD sites. The sites chosen
to represent the 200-CS-1 OU are the 216-A-29 Ditch and the 216-S-10 Ditch. These waste sites
were selected for comprehensive field investigation because they are the worst-case site and
typical type of sites, respectively, in terms of effluent volume and/or contaminant inventory. The
following sections describe the representative sites and remaining TSD sites in detail.

2.2.2.1 216-A-29 Ditch. The 216-A-29 Ditch received discharge from the PUREX Plant
chemical sewer. The ditch was uncovered and unlined and followed the natural topography
(Figure 2-2). The ditch originated outside the perimeter fence and was estimated to be 1,220 m
(4,000 ft) in length and 1.8-m (6-ft) wide. The depth of the ditch varied from 0.6 to 4.6 m (2 to
15 ft). The first 3 m (10 ft) from the point of influent was a concrete spillway designed to
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control erosion. The end of the ditch connects to the 216-B-3-3 Ditch and finally to the 216-B-3
Pond. The representative stratigraphy beneath the 216-A-29 Ditch is shown in Figure 2-8.

The waste streams contributing to the 216-A-29 Ditch included the following, which are
summarized from the stream-specific report (WHC 1990d):

. Various floor drains: 202-A Pipe and Operations Gallery; air compressor, process
blower, and service blower rooms in 202-A; 211-A Pumphouse; and 202-A Instrument
and Maintenance Shops

. 618-1 and 618-2 flash tanks containing heating coils, spray water, and steam condensate

o 206-A fractionator condensers and reboiler cooling water and steam condensate

. Sink drain from fhe battery room, instrument shop, and maintenance shop in 202-A

o 202-A Laboratory ventilation room; heating, ventilation, and air conditioning-related
drainage

o 202-A Laboratory nonradioactive clothing change room drains

. 202-A blower room condensate

o Overflow from various demineralized water storage tanks

J Overflow from the emergency water supply tank

. Raw water used to continuously flush the PUREX Plant chemical sewer ne.

The  atio: tin | for the PU P cl v betv nNov ~ 1955

.1 July 1991. Atthe _ mingofitt _ tion, the 216-A-29 Ditch received discharge from
the PUREX Plant cooling water and discharge from the chemical sewer. Hist cal information
(GE 1959) indicates an area labeled “A Swamp” that v located where the cooling water may
have joined the chemical sewer ditch (i.e., within the Grout Treatment Facility).

In early 1980, due to effluent monitoring requirements, the chemical sewer lines feeding the
216-A-29 Ditch required upgrades to allow for monitoring and diversion capabilities. A
diversion box was upgraded and connected to the 216-A-42 retention basin. The basin received
chemically or radioactively contaminated diversions from the PUREX Plant chemical sewer line,
cooling water line, and steam condensate discharge (Viita 1980).

During 1990, plans were developed and approved to discontinue discharges and to close the
216-A-29 Ditch (WHC 1990b). In 1991, all discharges were discontinued and the ditch was
isolated (i.e., concrete was placed in the vitrified clay pipes) from the chemical sewer lines.
Contaminated soil from the ditch banks was consolidated in the bottom of the ditch and the side
slopes were regraded (using nearby clean soil fill) to minimize erosion and facilitate surveillance.
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Inside the perimeter fence, the ditch has been filled to grade, surrounded with a light chain
barricade, and the area was posted with underground contamination placards. Outside the
perimeter fence, the ditch has been completely covered with backfill and stabilized. As a final
measure, the site was revegetated and reposted.

2.2.2.2 216-B-63 Trench. The 216-B-63 Trench was constructed prior to1970 as a percolation
trench to receive emergency cooling water and chemical sewer wastes from B Plant. The trench
was taken out of service in 1992. The ditch was an open, unlined man-made earthen trench that
was closed at one end (i.e., does not convey effluent to any other facility). The trench is located
entirely within the 200 East Area perimeter fence (Figure 2-3). The trench was approximately
427 m (1,400 ft) in length, 1.2-m (6-ft) wide, and averaged 3 m (10 ft) in depth. The side slope
was 1.5:1. There was a 5.1 cm (2 in.) rockfill for the first 3.1 m (10 ft) of the trench and a
40.6-m (16-in.) inlet pipe approximately 1.5-m (5-ft) long that entered the trench 1 m (3 ft)
below grade. The representative stratigraphy beneath the 216-B-63 Trench is shown in

Figure 2-9.

Contributors to the 216-B-63 Trench included floor, funnel, and sink drains; steam condensate
and/or cooling water; tank overflow and drain effluent; sump effluent; and rainwater. Specific
sources of each are presented in the stream-specific report (WHC 1990a).

The 216-B-63 Trench was used to receive B Plant cooling water and in-tank solidification No. 2
cooling water from March 1970 to May 1970 (ARH 1971). In May 1970, the trench began
receiving B Plant chemical sewer effluent. The B Plant chemical sewer pipeline went directly to
the 216-B-63 Trench. The 207-B retention basin was used to retain low-level liquid waste
(cooling water) in route to the 216-B-2 series ditches (located east of the structure). Chemical
sewer waste did not pass through the 207-B retention basin, but cooling water was routed
through the retention basin from March to May of 1970. The 216-B-2 series ditches, which are
parallel to the 216-B-63 Trench, were initially used to dispose of liquid waste from the 207-B
retention basin. The basin is located 610 m (2,000 ft) northeast of B Plant, immediately south of
the B tank.

An upgrade to the chemical sewer system that discharged to the 216-B-63 Trench was planned in
1980 after it was determined that an estimated loss of more than 1,140,000 L/day

(300,000 gal/day) could be leaking into the ground from the sewer (RHO 1980a). Leakage had
been documented at the chemical sewer for about 10 years from the date of this recommended
upgrade. It was determined that about half of this amount of liquid was lost by leakage prior to
reaching a measuring station at the 207-B retention basin. The pipelines that were known or
suspected of leaking were relined or replaced by Project B-496 in 1985. The 38-cm (15-in.)
vitrified clay pipe downstream of manhole No. 12 (which is the beginning of the TSD unit piping
and conveyed effluent to 216-B-63 Trench) was not replaced because it did not have known
leakage problems (RHO 1984).

The trench was isolated and interim stabilized in December 1994 and January 1995. The weir
box at the head end of the trench was filled with concrete and the valve stems at the 207-B
retention basin were cut off. A pre-stabilization civil survey was performed, the trench was
covered with clean soil and marked with concrete posts, and a post-stabilization civil survey was
performed.
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2.2.2.3 216-S-10 Ditch. The 216-S-10 Ditch received discharge from the REDOX Facility.
This ditch was part of a system that includes the 216-S-10 and 216-S-11 Ponds (Figure 2-4). In
addition to these three sites, during May 1954 (GE 1956) there was a one-acre overflow from the

ditch that released an estimated 215 kg of uranium. This unplanned release is referenced as
UPR-200-W-34.

The 216-S-10 Ditch was an uncovered, unlined, man-made ditch that received wastewater from
the REDOX Facility. The ditch originated outside the perimeter fence and was estimated to be
686 m (2,250 ft) in length, 1.8-m (6-ft) wide, and averaged 1.8 m (6 ft) in depth. The
representative stratigraphy beneath the 216-S-20 Ditch is shown in Figure 2-10.

Approximately 50 waste streams contributed to the 216-S-10 Ditch (WHC 1990e). The routine
waste stream sources include the compressor cooling water from the 202-S Building and the
sanitary water overflow from the 2901-1-901 water tower. The remaining sources were
infrequent additions and included 202-S Building floor drains and funnel drains, 211-S tank farm
pump drains, tank drains, station drains, chemical sewer line manholes, and 276-S Building floor
drains.

The 216-S-10 system was developed in February 1954 when it became apparent that more
leaching surface was needed. At that time, the 216-S-10 Pond was constructed > provide more
leaching surface. The two 216-S-11 leach pond lobes on the southeast side of the 216-S-10
Ditch were constructed to provide even more leaching surface in May 1954. Plugging of the
system occurred in part due to inadvertent dumping of aluminum nitrate nonahydrate solutions.
In 1955, 0.6 m (2 ft) of sediment were dredged from the bottom of the 216-S-10 Ditch to
improve water percolation in the ditch. The contaminated sediments were buried in excavation
pits along the sides of the ditch. The depth and location of the pits is unknown (RHO 1979).

The 216-S-10 Ditch remained in use until 1984 when the south end of the ditch was backfilled
and stabilized. The north end of the ditch remains open to a dep” of approximately 3 m (10 ft)
The 216-S-10 Ditch last received discharges during 1991 (BHI 1995) and has since been
physically isolated (June 1994).

2.2.2.4 216-S-10 Pond. The 216-S-10 Pond received discharge from the REDOX Facility. This
pond was part of a system that included the 216-S-10 Ditch and the 216-S-11 Pond (Figure 2-3).
The pond was dug in 1954 at the southwest er of the 216-S-10 Ditch to provide additional
percolation surface. (See Section 2.2.2.2 for additional discussion on the 216-S-10 Ditch.)

The 216-S-10 Pond was an irregular-shaped, man-made pond that covered approximately
20,234 m* (5 acres) and included four finger-leach trenches. The pond was approximately 2.4 m
(8 ft) at its deepest point. The pond was fed by the 216-S-10 Ditch. Both the ditch and pond
were designed to dispose of liquids through percolation into the soil column. The representative
stratigraphy beneath the 216-S-10 ond is shown in Figure 2-11.

Contributors to the pond and system description are similar to that of the 216-S-10 Ditch. In
1984, concurrent with the 216-S-10 Ditch, the pond was stabilized.
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2.3  WASTE STREAM CONTAMINANTS

The 200 Areas chemical sewers were designed to be uncontaminated but often contained limited
quantities of radionuclides and chemicals. These contaminants accumulated in the sediment over
time, and vegetation and algae within ponds and ditches tended to collect and concentrate the
radionuclides. Commonly reported contaminants include plutonium, cesium, uranium, and
strontium. Nonradioactive contaminants were also discharged; however, the quantity and type of
contaminants are difficult to quantify, as nonradiological contamination was not routinely
monitored. A detailed discussion of contaminants is presented in Section 3.1.

24 CONCEPTUAL MODEL

The effluent discharged to the ponds and ditches was predominantly chemical sewer waste with
cooling water and steam condensate. Limited quantities of radionuclides and chemicals (e.g.,
nitrate) were also present in the effluent in trace amounts; the pH was typically between 4 and
10. The most significant contamination of the sites was caused by unplanned releases
originating from both inside and outside of the generating facilities. Contaminants from these
releases have migrated below the waste sites and have accumulated in the soil column. The
following are general observations considered during development of the conceptual models:

. Most of the contaminants were retained by the sediments at the bottom of the liquid
disposal sites.

Some additional downward migration may have contributed trace amounts of some
contaminants beneath the upper contaminated zone.

. Contaminant concentrations decrease with depth below the waste sites.

o The contaminants retained in the upper zone of the soil column have high distribution
coefficients (Kg4). Contaminants with low Kgs (e.g., nitrate and tritium) are not readily
. sorl lonsoily el scarrii . »wnv  ltowardthe » lwater with the
infiltrating effluent.

. Lateral spreading may have occurred in the vadose zone, especially in areas with layers

of fine-grained sediment or facilities that received a large amount of effluent.

. According to the applicable aggregate area management study (AAMS) reports, effluent
percolated through the vadose zone beneath the liquid disposal units was hypothesized to
have reached the groundwater. However, the relatively small surface area of the ditches
and the trench and the short amount of time they were in use may have precluded
breakthrough of effluent to the groundwater beneath the trenches (DOE-RL 1997).

Limited data is available from the 200-CS-1 waste sites. However data from the 216-A-29 Ditch
site characterization studies (RFS 1997 and BHI 1998b) and from the nearby borehole at
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216-B-Z-Z Ditch (BHI 1998a) indicates that most of the contaminants were retained in the
sediments at the bottom of the ponds or in the upper few meters of the soil column. Trace
amounts of some contaminants may be detected beneath this upper zone, but data from a
borehole through the 216-B-2-2 Ditch (which is located adjacent to the 216-B-63 Trench and
was a replacement disposal unit for the B Plant chemical sewer) indicate that contaminant
concentrations decrease with depth below the waste sites (BHI 1998a).

The conceptual models for all the representative and TSD sites in the 200-CS-1 OU during the
active periods of discharge are shown in Figures 2-12 through 2-17. The figures show that the
highest concentration of contaminants is directly beneath the waste site. The wetting flux and
mobile contaminants will impact groundwater where effluent volume exceeds soil pore volume
(which is the case for all representative and TSD sites in this work plan).

Waste sites in the 200-CS-1 OU are no longer receiving effluent. Most of the sites in this group
have also been stabilized and covered with clean soil. With the cessation of artificial recharge,
the moisture flux on the vadose zone will decline. The moisture flux may be significant for a
time because of gravity drainage from the saturated or near-saturated soil column. Conceptual
models showing expected recent conditions beneath the representative and TSD sites are
presented in Figures 2-15 through 2-17.
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Figure 2-1. Location of the Hanford Site and Waste Sites
in the 200-CS-1 Operable Unit.
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Figure 2-3. Location of the 216-B-63 Trench in the 200 East Area.
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Figure 2-4. Location of the 216-S-10 Ditch and Ponds in the 200 West Area.
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Figure 2-5. Location of the 216-W-LWC in the 200 West Area.
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Figure 2-9. Representative Stratigraphy Beneath the 216-B-63 Trench.
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Figure 2-10. Representative Stratigraphy Beneath the 216-S-10  ch.
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Figure 2-11. Representative Stratigraphy Beneath the 216-S-10 Pond.
Well 299-W26-7
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3.0 INITIALT ALUATION OF REPRESENTATIVE AND
TREATMENT, STORAGE, AND DISPOSAL S! ES

The purpose of this section is to present results of previous characterization efforts at
representative and TSD sites in the 200-CS-1 OU. The contaminant inventory, effluent volume,
available soil and groundwater data, and current-understanding of the distribution of
contamination are also discussed for these sites.

Certain subsections of this section contain information that will be used for portions of the
RCRA TSD closure plan. Section 3.1 describes the nature and extent of contamination that
corresponds to the closure plan facility description. Section 3.2 contains the RCRA TSD Interim
Status Groundwater Monitoring that will serve to address the status of monitoring during interim
status in the closure plan.

3.1 NATURE AND EXTENT OF CONTAMINATION

This section uses previously published data to describe the contamination associated with the
representative sites. Waste characteristic information that satisfies Section 4.0 of a RCRA
closure/post-closure plan is also presented.

Waste inventories for the 200-CS.  OU waste sites are not well documented because there were
no known requirements for sampling of nonradioactive contaminants. Table 3-1 contains
inventory information for the following important radionuclides: total plutonium and uranium,
americium-241, cesium-137, and strontium-90 (DOE-RL 1997). Very low levels of fission
products, plutonium, and small quantities of uranium are known at these sites, other than at the
216-S-10/11 sites, where more than 215 kg of uranium were reportedly dis arged
(UPR-200-W-34).

3.1.1 216-A-29 itch

3 1.1 Sources of Waste Contributions. Four mechanisms existed for the discharge of
dangerous v e into the =~ 6-A 1

_ verflow of condensate from the :idf tionator — Sporadic overflow of the acid
fractionator may have resulted in an acidic waste (D002) discharge to the chemical sewer.

. Effluent discharges from r« neration of the demineralizers — Serial discharges of
sulfuric acid and sodium hydroxide (both D002) routinely resulted in the discharge of
effluent below a pH of 2 and above a pH of 12.5 to the chemical sewer. This practice
continued until 1989 when a catch tank was placed in service to hold the regeneration
effluents.

o Disposal of out-of-tolerance chemical makeups — Various chemicals, including
hydrazine (U133) and state-only toxic mixtures (WT01, WT02), were discharged to the
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adjacent to the PUREX Plant aggregate area. An average total of 86 mrem/yr was found at
216-A-29 Ditch, and a separate reading of 96 mrem/yr was found at the east end of the ditch.
The results of external radiation monitoring in 1990 showed a maximum of 104 mrem/yr at the
ditch.

Data for water quality in the 216-A-29 Ditch were obtained before the ditch was stabilized. The
samples were taken weekly, composited, and analyzed monthly for total beta, total alpha,
cesium-137, and strontium-90. The results are presented in Table 4-11 of the PUREX AAMS
report (DOE-RL 1993b) in the form of maximum and minimum recorded levels. Judging from
the maximum concentrations (as the minimum levels were generally below detection),
radioactivity appeared to be trending downward.

In 391, vegetation samples were collected at the head end of the - 5-A-29 Ditch. The
maximum uranium concentrations were 0.15 pCi/g of uranium-234, 0.005 pCi/g of uranium-235,
0.04 pCi/g of uranium-238, or 0.2 pCi/g of total anium. This total concentration was six times
greater than reported in the previous year. Aquatic vegetation samples collected in 1991
indicated the presence of ur. ium at 2.9E-07 g/g and strontium-90 at 0.44 pCi/g.

In early spring 1991, soil and tree samples were taken to determine possible radionuclide uptake.
Samples were collected of the surrounding surface soils, new growth limbs and leaves, and cores
taken from the trunks of trees. Six sample points were chosen: three from each side: two at the
north end of the ditch, two from the midsection, and two from the south end. The sampled soil
had a maximum value of 2.3 pCy/g of cesium-137, <0.28 pCi/g of plutonium-239/240, 0.65 pCi/g
of strontium-90, and 5.5E-07 g/g of uranium.

Recent sampling and analysis of the 216-A-29 Ditch provide relevant information on the
potential nature and extent of contamination at the TSD units. Sampling was performed in

July 1998 to evaluate the presence of contamination beneath a proposed roadway and utilities
crossing that was built to support the Tank Waste Remediation Systems (TWRS) privatization
effort. Results of the sampling effort were document¢ in the 216-A-29 letter report (BHI
1998b). Analytical results were compared to a previous 1988 sampling effort (RFS 1997), which
was performed in support of a RCRA closure plan.

The results for both the 1988 and 1998 sampling efforts showed that the average values for all
but one of the analytes measured were below background concentrations (computed as the 90™
percentile of the background population, per Ecology guidance [Ecology 1992]) and that all
analytes were below Mode! Toxics Control Act (MTCA) Method B cleanup levels. Lead was
found above the background value of 10.2 mg/kg in 1988 and 1998. In the 1998 sampling effort,
a maximum lead value of 98.2 mg/kg was found in a sample collected 4 m (13 ft) beneath the
surface of the historical ditch at the location of a the proposed road and utility corridor. A
maximum lead value of 262 mg/kg was obtained during the 1988 sampling effort, which was
located in the ditch 150 m (492 ft) upst m from the proposed road/utility corridor location.
The maximum lead value is below the U.S. Environmental Protection Agency’s (EPA’s)
Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for Lead in Children
(EPA 1994) calculated level of 353 mg/kg, which has been established as the MTCA cleanup
standard for lead in soil for previous Hanford Site remedial actions. For radionuclides, the 1988
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The o1 7 documented hazardous effluent discharged in the past consisted of regeneration
solutions from the B Plant demineralizers (271-B Building). These effluents were routine
corrosive discharges (D002) of aqueous sulfuric acid and sodium hydroxide solutions. The
corrosive discharges occurred from 1970 until October 1985. After 1985, the cation column
effluent was treated with sodium carbonate and the anion column effluent was treated with
monosodium phosphate to maintain a combined pH between 4 and 10. As of 1987, the waste
discharged to 216-B-63 was no longer considered to be dangerous waste.

Radiological discharges to the trench were relatively low with a total beta discharge of 8.7 Ci
and approximately 7.6 kg of uranium.

3 2.2 Maximum Inventory of Waste Managed. The approximate average flow rate of
wastewater discharged to the 216-B-63 Trench varied from 378,000 to 1,408,000 L/day (100,000
to 400,000 gal/day). Approximately 68,100,000 kg/yr (or 473,000 L/day [125,000 gal/day]) of
corrosive wastes were managed in the 216-B-63 Trench for the period from 1970 to 1992.

3.1.2.3 Historical Sampling and Analysis. Analytical data from the 216-B-63 effluent stream
(downstream of all contributing waste streams) was obtained from October 1989 through

March 1990 to determine if this stream was designated as a dangerous waste. The results-of this
sampling effort concluded that the effluent stream to the trench was not a designated dangerous
waste. Very low levels of radionuclides were also reported. Statistical data for this effluent are
contained in the B Plant Chemical Sewer Stream-Specific Report (WHC 1990a).

In August 1970, the 216-B-63 Trench was dredged. The dredgings read approximately
3,000 counts per minute of beta/gamma activity and were removed and disposed to the Low-
Level Burial Grounds (RHO 1979).

Surface water, vegetation, and sediment samples have been routinely analyzed and reported. he
1990 survey results for the 216-B-63 Trench indicated that radionuclide concentrations in the
surface water were below detection limits. Sediment samples showed 13 pCi/g of plutonium,

6.6 E-06 g/g of uranium, 81 pCi/g of cesium-136, and 42.2 pCi/g of strontium-90. A 1978
sample of aquatic vegetation at the 216-B-63 Trench revealed relatively high concentrations of
strontium-90 "~ "8 pCi/g) and plutonium (89.1 pCi/g) (RHO 1980b).

An external radiation survey completed in August 1990 did not reveal any detectable beta
contamination at the 216-B-63 Trench. A thermoluminescent dosimeter located at the 216-B-63
Trench reported a maximum of 128 mrem/yr, which is considered an above-average site in the
area around B Plant.

Nonradiological groundwater analytical results are described in Section 3.3. Radiological
groundwater data have been collected at wells in the vicinity of the 216-B-63 Trench as part of
the RCRA interim status groundwater monitoring program. Iodine-129 exceeds drinking water
standards (8.5 pCi/L) in upgradient and downgradient wells and, therefore, is not attributable to
contamination at this site.
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3.1.3 216-S-10 Ditch and Pond

3.1.3.1 Sources of Waste Contributions. The 216-S-10 Ditch and Pond both routinely received
large quantities of nondangerous, low-level radioactive liquid effluent from the 202-S REDOX
Facility chemical sewer and the Chemical Engineering Laboratory. The waste stream was
comprised of cooling water, steam condensate, water tower overflow, and drain « Juent. The
effluent to the chemical sewer was comprised of approximately 60% REDOX Facility raw water,
20% sanitary water, and 20% steam condensate. This effluent was characterized from

October 1989 to March 1990 in sufficient detail in the S Plant Wastewater Stream-Specific
Report (WHC 1990e) to support a dangerous waste designation in accordance with WAC
173-303. The data were also compared against drinking water standards and derived
concentration guidelines (DCGs) for radionuclides. This sampling effort concluded that the
REDOX Facility effluent was not a designated dangerous waste nor did it exceed drinki ; water
standards or DCGs.

A documented hazardous waste discharge to the site occurred in September 1983. This
discharge occurred during the pilot-scale evaporation crystallizer run at the Chemical
Engineering Laboratory, which is located next to the REDOX Facility. The primary objective of
this run was to simulate recovery of double-shell slurry (DSS) from a waste tank. A synthetic
DSS was produced and 420 L (110 gal) of this product were sewered to the 216-S-10 Ditch and
Pond. Samples of the synthetic DSS were taken from two feed tanks, TK-505 and TK-509, prior
to discharge and were analyzed (WHC 1990e). The chemical compounds comprising the slurry
are those identified in the Part A Permit application for the 216-S-10 Pond and Ditch. ..ese
components included sodium nitrate (46%), sodium hydroxide (41%), and small quantit s of
sodium phosphate, sodium fluoride, sodium chloride, and potassium chromate. The DSS was
regulated due to ignitability (D001), corrostvity (D002), chromium (D007), and toxic state-only
waste (WTO01, WT02). In addition to the September 1983 discharge, an unknown quant ’ of
aluminum nitrate nonahydrate (i.e., nonregulated chemical waste) was discharged in 1954.

In May 1954, a one-acre overflow occi  :d from the ditch in t nut] dike of the 216-S-11
Pond (UPR-200-W-34) (GE 1956). A follow-up survey indicated the ____:hto be cont: nated
up to 800 mrads/hr, 500 mrem/hr in some areas with lower contamination,~ to 80,000 counts
per minute in an over )w area approximately one acre in area, which resulted from a
breakthrough on the east trench earth fill. Some decontamination of the area occurred z :r the
release. Records have indicated that a considerable amount of surface contamina n could be
found along the ditch banks and the pond bottom (RHO 1979).

3.1.3.2 Maximum Inventory of Waste Managed. During operations, the maximum vi 1me of
wastewater discharged daily to the 216-S-10 Pond and Ditch was approximately 568,000 L/day
(150,000 gal/day). The annual volume of effluent discharged was approximately 1.9 x 105 L
(5.0 x 107 gal).

3.1.3.3 Historical Sampling and Analysis. Specific chemical and radionuclide inventory data
for the 216-S-10 Pond are not available; however, the 216-S-10 Pond received waste via the
216-S-10 Ditch.
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Results from effluent stream sampling from 1976 to 1988 and from October 1989 to March 1990
are contained in the S Plant Wastewater Stream-Specific Report (WHC 1990e). The report
concluded that the routine effluent stream entering the 216-S-10 Ditch and Pond does not
designate as dangerous waste. Radionuclide inventory information is summarized in Table 3-1.

A radiation and dose rate survey was conducted in July 1991 at the 216-S-10 Pond.
Contamination was not detected during this survey. A 1988 aerial radiation survey identified
cesium-137 as the only radionuclide that could be identified from spectra information collected
over the 216-S-17 Pond; 216-S- ) Pond; S Plant Complex; 241-S, 241-SX, and 241-SY tank
farms; and the 216-S-10 Ditch. However, the aerial radiation survey data should only be used as
a qualitative tool for identifying more highly contaminated areas within the survey boundaries.
In addition, the gamma counts noted in the survey pr¢ 1bly resulted from both surface and
shallow buried radionuclides and are, thus, not entirely indicative of surface contamination.

Data exist on the water quality in the 216-S-10 Ditch. The samples were taken weekly,
composited, and analyzed monthly for total beta, total alpha, cesium-137, and strontium-90, pH,
and nitrates. The results are presented in Table 4-10 and 4-11 of the S Plant AAMS report
(DOE-RL 1992b) in the form of maximum and minimum recorded levels. Judging from the
maximum concentrations (as the minimum levels were generally below detection), the
radioactivity and nitrate concentrations appear to be trending downward to below detection
limits.

A number of excavations by backhoe across the 216-S-10 Ditch in 1971 showed the ditch to be
free of contamination (RHO 1979). In addition, semi-annual surface radionuclide monitoring
had indicated that no surface contamination exists at the pond or ditch (DOE-RL 1992b).
Weekly water samples and annual sediment and vegetation samples taken at the ditch have also
found no contamination. Gross gamma-ray logs are available for four wells around the 216-S-10
Ditch and Pond. These logs indicate that no elevated gamma activity is present in the subsurface
area surrounding this unit (DOE-RL 1992b).

Nonradiological groundwater analytical results are described in Section 3.3. Radiological
groundwater data have been collected at wells in the vicinity of the 216-S-10 Ditch and Pond as
_ rtofthe RC .interim at sandwater monitoring pr L Nor ; have been
found above drinking water standards.

3.2 RCRA TSD INTERIM STATUS GROUNDWATER MONITORING

This section presents descriptions and results of interim status groundwater monitoring at the
216-A-29 Ditch, 216-B-63 Ditch, and 216-S-10 Ditch and Pond. ..ie purpose of this section is
to present interim status groundwater monitoring information to be included in a RCRA
closure/post-closure plan. This information will be used by reference or will be inserted into the
closure/post-closure plan that will form the basis for the modification to the Permit. This section
will not include the proposed final status groundwater monitoring program; this information will
be provided in the future in the closure/post-closure plan.
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The current interim status groundwater monitoring plans (as required by WAC 173-303-400 and
40 CFR 265, Subpart F) are contained in three separate documents: Groundwater Monitoring
Plan for the 216-A4-29 Ditch (WHC 1992d), Interim-Status Groundwater Monitoring Plan for the
216-B-63 Trench (WHC 1995a), and Interim-Status Groundwater Monitoring Plan for the
216-S-10 Pond and Ditch (WHC 1990c). These documents contain further details regar ng the
geology, hydrology, and current groundwater monitoring programs for the RCRA sites.

Excerpts from Hanford Site Groundwater Monitoring for Fiscal Year 1997 (PNNL 1998) are
presented below for the current monitoring network and groundwater conditions.

Quarterly RCRA groundwater compliance monitoring reports were first published in 1986 on the
Hanford Site. In addition to quarterly reports, annual reports commenced in 1988. The RCRA-
compliant monitoring networks were implemented at different times for the various faci ies.
Sample collection and analyses for the RCRA groundwater monitoring program on the  inford
Site was halted on June 1, 1990, when Pacific Northwest Laboratory cancelled the United States
Testing, Inc. analytical support services contract. The sampling program was re-instated on

June 6, 1991, under an interim contract with International Technology Corporation (DOE-RL
1992a). Annual reports for the RCRA groundwater monitoring program have been included in
the Hanford Site groundwater monitoring report since 1997 (PNNL 1997 and 1998).

3.2.1 216-A-29 Dit

3.2.1.1 History of RCRA Groundwater Monitoring. RCRA groundwater monitoring of the
216-A-29 Ditch began in November 1988 with an interim status indicator parameter evaluation
(detection level) program (DOE-RL 1992a). The wells were sampled quarterly for one year to
establish background levels. Background sampling was completed in August 1989. The
program was elevated to an assessment-level program in 1990 because of elevated specific
conductance beyond the critical mean in one downgradient well (WHC 1990b). The results of
the groundwater quality assessment, which concluded in 1995, are reported in Resuits of the
Groundwater Quality Assessment Program at the 216-A-29 Ditch (WHC 1995 are

I | m3.2.1  The _re ¢ .toind  or ual m 1g in

October 1996.

3.2.1.2 Aquifer Identification. The uppermost or unconfined aquifer beneath the 216-A-29
Ditch is about 2- to 24-m (7- to 79-ft) thick and is contained within sediments of the Hanford and
Ringold Formations. The aquifer extends from the water table to the top of the basalt, or in some
areas, the lower mud unit of the Ringold Formation. Groundwater flow is to the southwest due
to the 216-B-3 Pond mound. Groundwater flow velocities range from 0.009 m/day

(0.030 ft/day) under the head end of the ditch to 0.063 m/day (0.207 ft/day) under the
intersection with the 216-B-3-3 Ditch. The water table beneath the ditch has declined
significantly since the discharges to the 216-B-3 Pond system decreased.

3.2.1.3 Well Location and Design. The current monitoring well network (Figure 2-2) consists
of 10 wells. There are two upgradient wells ( 699-43-43 and 699-43-45) and eight downgradient
wells. The downgradient wells (prefixed by 299-) are E25-26, E25-28, E25-32P, E25-34.
E25-35, E25-48, E26-12, and E26-13. All of the wells are sampled semi-annually with dicated
sampling pumps.

[¥8)
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Construction of wells followed RCRA standard well construction specifications (WHC 1992c).
The standards in WAC 173-160, “Minimum Standards for Construction and Maintenance of
Wells,” were used to set the basic design requirements. The interim status groundwater
monitoring network for the 216-A-29 Ditch includes 10 wells constructed from 1985 through
1992. The locations of the monitoring wells are identified in Figure 2-2. Nine of the wells are
constructed with screens at the water table, and the remaining well is screened above the top of
the basalt. Construction summaries and details of drilling and design specifications for all wells
in the interim status groundwater monitoring system are contained in several reports (e.g., WHC
1992a, 1992b, and 793a). Two upgradient wells (699-43-43 and 699-43-45) were selected to
determine the background groundwater chemistry (well 699-43-45 is located off of Figure 2-2 to
the east).

3.2.1.4 Results of RCRA Interim Status Groundwater Monitoring Data. RCRA ir cator
parameters are specific conductance, pH, total organic carbon, and total organic halides.
Groundwater quality parameters are chloride, iron (filtered), manganese (filtered), phenols,
sodium (filtered), and sulfate. The 216-A-29 Ditch was placed into an assessment-level
groundwater monitoring program in 1990 due to elevated specific conductance beyond the
critical mean in one downgradient well (WHC 1990b). From that time until 1995,
comprehensive sampling and analysis were performed to determine the cause of this anomaly.
The assessment report (WHC 1995b) conc 1ded that elevated specific conductance was due to
high concentrations of sulfate, sodium, and calcium in the groundwater from the 216-A-29 Ditch.
Sulfate, sodium, and calcium are not regulated as hazardous wastes. The facility reverted to an
indicator parameter evaluation program. In fiscal year (FY) 1997, specific conductance
increased slightly in nearly all of the network wells.

The groundwater in the vicinity of the 216-A-29 Ditch contains iodine-129 and pH at levels
above interim drinking water standards but are not considered attributable to the unit. Unfiltered
chromium and iron have historically exceeded drinking water standards in several wells. These
concentrations have been attributed to well construction and oxid ng conditions in the aquifer.

3.2.2 216-B-63 Trench

3.2.2.1 History of RCRA Groundwater Monitoring. Quarterly RCRA groundwater sampling
of the 216-B-63 ..ench monitoring network was started in the third quarter of 1988 with an
interim status indicator parameter evaluation (detection level) program (WHC 1995a). The wells
were sampled quarterly through calendar year 1993 then semi-annual sampling for indicator
parameters evaluation was initiated.

3.2.2.2 Aquifer Identification. The uppermost or unconfined aquifer beneath the 216-B-63
Trench is 3.4-t0 6.1-m (11.2- to 20.0-ft) thick and is contained within the sediments of the
Hanford formation. The aquifer extends from the water table to the top of the basalt. he
Ringold Formation is absent beneath the trench. Groundwater flow is generally east to west due
to the 216-B-3 Pond mound. Groundwater flow velocities range from 0.01 to 0.04 m/day (0.033
to 0.13 ft/day). The water table is nearly flat beneath the ditch and has been declining since the
discharges to the 216-B-3 Pond system have decreased.
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3.2.2.3 We Location and Design. The current monitoring well network (Figure 2-3) consists
of twelve wells. There are five upgradient wells, 299-E27-8, 299-E27-9, 299-E27-11,
299-E27 -17, and 299-E34-10. There are seven downgradient wells 299-E27-16, 299-E27-18,
299-E27-19, 299-E33-33, 299-E33-36, 299-E33-37, and 299-E34-8. All of the wells are
sampled semi-annually with dedicated sampling pumps.

Construction of wells followed RCRA standard well construction specifications (WHC 1992c).
The standards provided in WAC 173-160, “Minimum Standards for Construction and
Maintenance of Wells,” were used to set the basic design requirements. The interim status
groundwater monitoring network for the 216-B-63 Trench includes 12 wells constructed from
1987 through 1992. The locations of the monitoring wells are identified in Figure 2-3. All of the
wells are constructed with screens at the water table. Construction summaries and details of
drilling and design specifications for all of the wells in the interim status groundwater monitoring
system are contained in Interim-Status Groundwater Monitoring Plan for the 216-B-63 Trench
(WHC 1995a). Five upgradient wells (299-E27-3, 299-E27-9, 299-E27-11, 299-E27-17, and
299-E34-10) were selected to determine the background groundwater chemistry.

3.2.2.4 Results of RCRA Interi Status Groundwater Monitoring Data. RCRA indicator
parameters are specific conductance, pH, total organic carbon, and total organic halides.
Groundwater quality parameters are chloride, iron (filtered), manganese (filtered), phenols,
sodium (filtered), and sulfate. The 216-B-63 Trench has been in an interim status indicator
parameter evaluation (detection level) program since 1988. There are no significant detections
that could be attributed to this trench, and there are no exceedances in the RCRA indicator
parameters.

The groundwater in the vicinity of 216-B-63 Trench contains iodine-129 and pH at levels above
interim drinking water standards but are not considered attributable to the unit. Unfiltered

chromium and iron have historically exceeded drinking water standards in several wells. These
concentrations have been attributed to well construction and oxidizing conditions in the aquifer.

3.2.3 216-S-10 Ditch and Pond

3.2.3.1 History of RCRA Groundwater Monitoring. RCRA groundwater monitoring of the
216-S-10 Ditch began in the third quarter of 1991 with an interim status indicator parameter
evaluation (detection level) program (DOE-RL 1992a). The wells were sampled quarterly for
one year to establish background levels. Semi-annual sampling for indicator parameters
evaluation was instituted in 1992. Upgradient wells were sampled quarterly in 1997 to
re-establish critical mean for total organic halides, and the wells were sampled semi-annually
thereafter (PNNL 1998). The cause of the upgradient total organic halides is likely the
upgradient carbon tetrachloride plume. :

3.2.3.2 Aquifer Identification. RCRA groundwater monitoring of the 216-S-10 Ditch began in
the third quarter of 1991 with an interim status indicator parameter evaluation (detection level)
program (DOE-RL 1992a). The wells were sampled quarterly for one year to establish
background levels. Semi-annual sampling for indicator parameters evaluation was instituted in
1992. Upgradient wells were sampled quarterly in 1997 to re-establish critical mean for total
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organic halides, and the we : were sampled semi-annually thereafter (PNNL 1998). The cause
of the upgradient total organic halides is likely the upgradient carbon tetrachloride plume.

3.2.3.3 Well Location and Design. The current monitor 3 well network (Figure 2-4) consists
of five wells. There is one upgradient well, 299-W26-7 (well 299-W26-8 was operational, but
went dry), and there are four downgradient wells, 299-W26-9, 299-W26-10, 299-W26-12, and
299-W27-2. Well 299-W26-9 is also going dry and is expected to be replaced with a new well in
early 2000. The proposed )cation for this well is identified in Figure 2-4. This well will be
integrated with the borehole characterization effort described in this work plan. All of the wells
are sampled semi-annually with dedicated sampling pumps.

Construction of wells followed RCRA standard well construction specifications (WHC 1992c¢).
The standards in WAC 173-160, “Minimum Standards for Construction and Maintenance of
Wells,” were used to set the basic design requirements. The interim status groundwater
monitoring network for the 216-S-10 Pond and Ditch includes six wells constructed from 1990
through 1992. The locations of the monitoring wells are identified in Figure 2-4. Five of the
wells are constructed with screens at the water table. The remaining well is screened above the
top of the lower mud of the Ringold Formation. Construction summaries and details of drilling
and design specifications for all of the wells in the interim status groundwater monitoring system
are contained in several reports (e.g., WHC 1990c, 1992b, and 1993b). Two upgradient wells
(299-W26-7 and 299-W26-8) were  ected to determine the background groundwater chemistry.

3.2.3.4 Results of RCRA Interim Status Groundwater Monitoring Data. RCRA indicator
parameters are specific conductance, pH, total organic carbon, and total organic halides.
Groundwater quality parameters are chloride, iron (filtered), manganese (filtered), phenols,
sodium (filtered), and sulfate. The RCRA interim status indicator parameter evaluation
(detection level) program groundwater monitoring of the 216-S-10 facility began in 1991. In
FY 1996 and FY 1997, total organic halides were detected in upgradient wells. Quarterly
sampling of the upgradient wells occurred for one year to re-establish critical mean for total
organic halides, and then the wells were sampled semi-annually. The cause of the upgradient
total organic halides is probably the upgradient carbon tetrachloride plume. Chromium has also
been found in an upgradient well. The source of this contamination is curren 7 under
investigation, but the source is likely attril e to the ¥ ~76-S-17P 1

: wo of the downgradient wells produced increasingly turbid samples, potentially affecting some
analytical results. Turbidity increased to over 180 nephelometric units (NTUs) during FY 1996.
Measures were taken to collect less-turbid samples (e.g., lowering the pump). The turbidity
during FY 1997 ranged from 11 to 5 NTUs.

The groundwater in the vicinity of 216-S-10 Pond and Ditch contains aluminum and pH at levels
above interim drinking water standards. Unfiltered chromium and iron have historically
exceeded drinking water standards in several wells. These concentrations have been attributed to
well construction and oxidizing conditions in the aquifer.

Historically, perched water has been discovered beneath the 216-S-9 Crib and the 216-S-10
Ditch. Well 299-W26-11 went dry in October 1991. ‘
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criteria for exclusion of certain constituents, as detailed in the DQO report (BHI 1999 [in
review)), are as follows:

Short-lived radionuclides were excluded (half-lives of less than 3 years)

Radionuclides that constitute less than 1% of the fission product inventory and for which
historical sampling indicates nondetection

Naturally occurring isotopes that were not created as a result of Hanford Site operations

Constituents with an atomic mass greater than 242 that represent less than 1% of the
actinide activities

Progeny radionuclides that build insignificant activities within 50 years
. Chemicals that have no known carcinogenic or toxic effect (inert)

. Constituents that have been diluted, neutralized, and/or decomposed by the high volumes
of water and/or the presence of acids and bases

o Chemicals that are not persistent in the environment

. Potentially hazardous or toxic substances that are analyzed in the general suite of metals
and organic analysis performed.

The exclusion process resulted in a final list of COCs for the 200-CS-1 OU, which is presented
in Table 3-3. The preliminary list of COPCs and the excluded analytes and rationale for
exclusion are presented in Table 1-6 of the DQO summary repc  (BHI 1999 [in review])).
Additional information regarding the COCs is presented in the DQO summary report and
Section 4.0 of this work plan.
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Site in the 200-CS-1 OU, and Effluent Volume Received -- Radionuclides Decayed
to January 1999 (from DOE-RL 1997).

laundry crib

Site Site Name T‘(’;‘:)U T°t(ag') Pu A'(“C'?)‘“ C(Sgi‘;’ 7 | sr-90 (Ci) Voﬁi‘{:‘:;‘;s)
216-A-29 | 716-A-29 Ditch 10,400,312
216-B-63 | 216-R-63 Trench | 21.2 0.57 0035 | 051 194 7,200,000
214-8-10 216-5-10 Ditch 199 0.10 0.015 1.0v U.56 4,340,000
216-5-10 216-S-10 Pond 4,120,000
216-S-11 216-S-11 pond 208 031 Wal 1 0AS 2,230,000
216-W-LWC | 200 West Area 1,200,000
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4.0 W(C KPLAN APPROACH AND RATIONALE

4.1 SUMMARY OF DATA QUALITY OBJECTIVE PROCESS

The remedial investigation needs for the 200-CS-1 OU were developed in accordance with the
DQO process (EPA 1993; BHI-EE-01, Environmental Investigations Procedures, Procedure 1.2,
“Data Quality Objectives”). The DQO process is a seven-step planning approach that is used to
develop a data collection strategy consistent with data uses and needs. The goals of the process
are to provide the data needed to refine the preliminary site conceptual contaminant distribution
model and to support remediation decisions.

The DQO process was implemented by a team of subject matter experts and key decision
makers. Subject matter experts provided input on regulatory issues, the physical condition of the
sites, and sampling and analysis methods. Key decision makers from DOE, EPA, and Ecology
participated in the process and approved the characterization approach outlined in the DQO
summary report (BHI 1999 [pending finalization]). The DQO process and involvement of the
team of experts and decision makers provides a high degree of confidence that the right type and
quality of data are collected to fulfill informational needs of the 200-CS-1 OU remedial
investigation. Results of the DQO process for characterization of the representative sites and
TSD units in the 200-CS-1 OU are presented in a DQO process summary report.

4 1 DataUses

ata generated during characterization of the representative sites and TSD units will consist
mainly of soil contaminant data. The soil contaminant data will be used to define the nature and
extent of radiological and chemical contamination; to support an evaluation of risks; and to assist
in the evaluation, selection, and design of a remedial alternative. By defining the type and
distribution of contamination, the site-specific conceptual model for contaminant distribution can
be verified or rejected. Verification of the current model will direct the application of the
analogous unit concept at 200-CS-1 OU waste sites. A limited amount of data will be collected
to characterize the physical properties of soils that will be used to support an assessment of risk

) lvity Model | dlmodeln . " wm a1 soil

L. : obtained by sampling and analyzing soils at the two representative sites and
at two TSD units.

Borehole sampling at the 216-S-10 Pond will be integrated with the installation of a

ywngradient RCRA interim status groundwater monitoring well. Because this well will be
located as close to the edge and influence of the waste site as possible, it will be representative of
contamination found in deep soils and to groundwater. However, because it is not located in the
pond proper, a test pit will be located at the pond influence in order to obtain shallow samples.

In addition to data collected specifically to characterize the 200-CS-1 OU waste sites, an

a litional sample will be collected to determine if residual contamination may be remaining in
the soil column that originated from other liquid disposal sources during peak operational times.
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To make this determination, one sample will be collected at the historic high groundwater level
for units that will be constructed to that depth.

4.1.2 Data Needs

A considerable amount of background and historical information has been presented in

Sections 2.0 and 3.0 regarding 200-CS-1 OU waste sites. Some of this information will be used
to develop a site-specific conceptual model for the waste sites, and additional information is
provided by reference. For most waste sites, information is available regarding location, design,
major types of waste sposed, and radiological contaminants associated with the bottom of
waste sites. However, the data needed to refine the site conceptual contaminant distribution
model and support remedial decision making are limited. As defined by the DQO process, the
focus of the 200-CS-1 RI is to determine the nature and extent of contamination in the vadose
zone. Specifically, determinations of the type, concentration (especially highest concentration),
and vertic  and lateral :tent of radiological and chemical contaminants in the vadose zone are
the major data needs. Data are also required to determine the physical properties of soils, which
will provide ad tional input to support an evaluation of risk through the use of models for
groundwater transport, direct exposure to radionuclides, etc.

4.1.3 Data Quality

Data quality was addressed during the DQO session by identifying potential COCs and
establishing associated an: tical performance criteria. The process of identifying potential
COCs is summarized in Section 3.5. Analytical performance criteria were established by
evaluating potential ARARs and preliminary remediation goals (PRGs), which are regulatory
thresholds/standards or derived risk-based thresholds. These potential ARARs and PRGs
represent chemical-, location-, and action-specific requirements that are protective of human
health and the environment. Regulatory thresholds/standards or preliminary action levels

provide the basis for establishing cleanup levels and s(ie.,
0 ory tion | . on] ‘
precision and accurac _ e data quality.

To provide the necessary data quality, detection limits should be lower than preliminary action
levels. Additional data quality is gained by establishing specific policies and procedures for the
generation of analytical data and field quality assurance/quality control requirements. These
requirements are discussed in detail in the sampling and analysis plan (SAP) (Appendix B).
Analytical performance requirements are specified in Tables 3-7a and 3-7b of the DQO summary
report (BHI 1999 sending review]). Table 3-7a contains analytical requirements for shallow
soils collected up to 4.6 m (0 to 15 ft) below ground surface (bgs), and Table 3-7b provides the
analytical requirements for deeper soils (BHI 1999 [pending review]). The potential AR s and
PRGs for 200 Areas waste sites are discussed in Sections 4.0 and 5.0 of the Implementation Plan
(DOE-RL 1999).
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4 4 I aQuantity

Data quantity refers to the number of samples collected. The number of samples needed to
refine the site conceptual model and make remedial decisions is based on a biased sampling
approach. Bias in san ling is the intentional location of a sampling point within a waste site
based on process knowledge of the waste stream and expected behavior of the COCs and is the
preferred sampling approach as defined in Step 6 of the DQO process summary report (BHI
1999 [pending review]) and Section 6.2.2 of the Implementation Plan (DOE-RL 1999) for the RI
phase. Using this approach, sampling locations can be selected that increase the chance of
encountering the highest contamination in the local soil column.

Sample locations at representative sites and TSD units were selected based on the preliminary
conceptual contaminant distribution model presented in the DQO summary report and applied to
site-specific representative and TSD units in Section 2.4 of this work plan. Fourteen locations in
the four waste sites were selected for sampling. The locations were selected with the goal of
intersecting the highest area of contamination and to determine the vertical and lateral extent of
contamination within the historical boundary of the waste sites. From 20 to 34 samples will be
collected from different depths at each of the sites to evaluate the extent of contamination.
Additional samples may be collected as warranted by observations such as changes in lithology
ar visual indications of contamination. This bias sampling approa was designed to provide
the data needed to meet the DQOs for this phase of work.

42  CHARACTERIZATION APPROACH

This section provides an overview of characterization activities that are planned to collect the
required data identified during the DQO process. These activities include borehole drilling and
excavation of test pits (or auger boreholes) to collect and analyze soil samples. The sampling
strategy is designed to provide access to potentially contaminated subsurface areas. Sample

c« ection shall be guided by field screening efforts and a sampling scheme that identifies critical
sampling depths.

4.2 Drilling and Samplii

The 216-A-29 borehole will be drilled and sampled to groundwater at locations near the inlet to
216-A-29 Ditch (Figure 4-1). The 216-S-10 Pond will be drilled and sampled to groundwater as
close to the « e of the waste site as possible in order to integrate this sampling effort with the
installation of a downgradient RCRA interim status groundwater monitoring well (Figure 4-2).
One borehole will be drilled and sampled to 30.5 m (100 ft) at 216-B-63 Trench (Figure 4-3).
This borehole will not be drilled to groundwater because sufficient information on deep zone
soils is available through adjacent 216-B-2-2 borehole information obtained through the 1998
borehole summary report for this unit (BHI 1998a). The borehole for the 216-S-10 Ditch will be
located at the beginning of the stabilized portion of the head end of the ditch (Figure 4-2) due to
access concerns. These locations were chosen because the inlet areas (or as near the inlet as
possible) are where the highest levels of contamination are generally expected to exist.
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Therefore, the deep sediments that will be collected should provide a worst-case scenario for
maximum contamination levels at depth.

The sample collection strategy has been designed to thoroughly characterize the unit sediments
and the vadose zone materials beneath them to e top of the groundwater table. Sampling will
generally begin at the first sign of radiological contamination, as determined by field
measurements. This contamination is expected to begin at the historic bottom of the unit (i.e.,
pond, ditch, and trench sediments), but if contamination is detected in backfill materials above
the unit bottom, the backfill materials will also be sampled. Other than 216-S-10 Pond borehole
that will begin at 15.3 m (50 ft) bgs, borehole samples will typically be collected at 0.76-m
(2.5-ft) intervals for the first 3 m (10 ft) from the bottom of the unit, then at 1.5-m (5-ft) intervals
to 7.6 m (25 ft) bgs, then at 15.3-m (50-ft) intervals to groundwater or, in the case of the 216-B-
63 Trench, to 30.5 m (100 ft) bgs. Samples that were identified as critical during the DQO
process will be collected at the sediment layer and at 4.6 m (15 ft) bgs. A 7.6-m (25-ft) bgs
sample will also be identified as critical at 216-B-63 Trench and 216-S-10 Pond. The 7.6-m
(25-ft) bgs depth is considered critical for determining the cost-effectiveness of placing a barrier
over a waste unit versus the excavation of contaminants. Containment was not considered cost-
effective for planning purposes at the 216-A-29 Ditch and 216-S-10 Ditch due to their long,
narrow shapes of the ditches; therefore, the 7.6-m (25-ft) bgs depth will not be considered critical
at these units. '

In addition, one sample will be collected at the historic high groundwater table at the three
boreholes that will be constructed to groundwater: 216-A-29 Ditch, 216-S-10 Pond, and

216- S-10 Ditch. These samples will be used to determine if residual contamination remains in
the soil column that is attributable to past operation of liquid disposal units in the 200 Areas.

A sample will not be taken specifically below 3.1 m (10 ft) from the bottom of the unit (i.e.,
4.6 m, 6.1 m, or 7.6 m [15 ft, 20 ft, or 25 ft] bgs) if this point falls within an already assigned
0.76-m (2.5-ft) interval sample or within 0.6 m (2 ft) of a sample. Additional samples may be
e 1 at the d tion of the geolr _ it Vler :)d 1l ming and  le~c

it ion (e.g., chan_ :in lithology). ¢ iiled sample schedule foreachb  oleis
presented in the SAP (Appendix B).

All drilling will be via a method approved by Bechtel Hanford, Inc. (BHI), and will conform to
site-specific technical specifications for environmental drilling services. The drill rig generally
will require a 23-m (75-ft)-square pad with a 5-m (16-ft)-wide access road leading to the drill rig.
Cleaning and decontamination requirements will also be performed by BHI-approved methods.

Likely drilling methods for this project include cable tool, sonic, and diesel hammer. The
drilling method must allow the use of a 13-cm (5-in.) outside-diameter split-spoon sampler. Use
of a split-spoon sampler will necessitate composting the sample over at least 0.3 m (1 ft) to
obtain enough sample for analysis. The drilling method must not use any system that circulates
air or water.

Three of four boreholes will be drilled to the top of the water table. The maximum total depth of
the investigation below ground surface is approximately as follows: 216-A-29 Ditch will be
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73 m (240 ft), 216-B-63 Trench will be 30.5 m (100 ft), 216-S-10 Ditch will be 70 m (230 ft),
and 216-S-10 Pond w  be 64 m (210 ft). In the boreholes to the groundwater, the presence of
water-saturated soils will indicate the end of the borehole and will be determined by the site
geologist. Up to three strings of casing may be telescoped to the proposed depth to minimize the
transport of contaminants in the vadose zone from the drilling operations. The casing sizes will
be of sufficient size to accommodate a split-spoon sampler to the bottom of the >rehole.
Downsizing of the casing will be commensurate with the expected decrease in contamination
levels with depth. Actual conditions during drilling may warrant changes; the changes may be
implemented after consultation with and the aj roval of the task lead and the subcontract
technical representative. All casings will be removed from boreholes when drilling and sampling
are completed. If required to support Hanford Site groundwater monitoring needs, boreholes
may be completed as wells. Otherwise, the borehole shall be backfilled with bentonite or an
appropriate alternative abandonment procedure in accordance with WAC 173-160, “Minimum
Standards for Construction and Maintenance of Wells.”

4.2.2 est Pit Excavation/Auger Drilling and Sampling

Ten test pits and/or shallow auger borings shall be excavated and sampled at the representative
sites and TSD units. The locations of these excavations are shown in Figures 4-1 through 4-3.
Test pits will likely be used for excavating and sampling; however, a hollow-stem auger may be
used as an alternative if it is determined to be more cost effective. The excavations will be used
to determine vertical and lateral extent of contamination within the area historically defined as
the waste site boundary.

If sampling from a test pit, the samples shall be collected at the bottom of the unit (either at the
bottom of the pond, trench, or ditch), or upon the first detection of radiological contamination
above background levels, whichever is encountered first. The sampling shall be at 0.75-m
(2.5-ft)in  vals to 3 m (10 ft), then at 1.5-m (5-ft) intervals to 4.6 m (15 ft) bgs at the 216-A-29
Ditch and 216-S-10 Ditch, and to 7.6 m (25 ft) bgs at 216-B-63 Trench and 216-S-10 Pond.
Additional samples may be collected at the discretion of the geologist/sampler based on fie
screening information, and critical samples will be collected at 4.6 and 7.6 m (15 and 25 ft) bgs.
A sample will not be taken specifically below 3 m (10 ft) from the bottom of the unit (i.e., 4.6 m,
6.1 or7.6m[15ft, ") ft, or 25 ft]) if this point falls withinanal lyass ed0.75 7~ 5ft)
below unit sediment interval sample or within 0.6 m (2 ft) of a sample. If contamination is
observed during the excavation process via field screening equipment at the maximum sampling
depth, an additional deeper sample will be attempted (depending on the limitations of the
excavation equipment) for further resolution of the vertical contamination concentration profile.
A detailed sample schedule for each test pit/auger borehole is presented in the SAP

(Appendix B). Chemical and radiological analyses will be composite samples. Physical
property testing will be done on discreet samples.

Test pits will be excavated and sampled with an excavator, which will be large enough to collect
samples from the maximum target depth of 7.6 m (25 ft). The samples shall be collected directly
from the excavator bucket and handled in accordance with BHI-EE-01, Environmental
Investigations Procedures.
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Samples collected from hollow-stem augers will require use of a large-diameter s t-spoon
sampler, which necessitates compositing the sample through at least 0.3 m (1 ft) to obtain
adequate sample size for analysis. In this case, samples will be collected at the intervals for
drilling to 4.6 m (15 ft) bgs or 7.6 m (25 ft) bgs, as described above. As with test pits, critical
samples will be collected at 4.6 and 7.6 m (15 and 25 ft) bgs; additional samples may be
collected at the discretion of the ge« )gist/sampler based on field screening information.

4.2.3 Field Screening

All samples and/or cuttings from the boreholes and test pits will be field screened for evidence of
radionuclides by the radiological control technician. Radioactivity screening of the soils will
assist in selecting the sample intervals. Field screening instrumentation will be maintained
consistent with the manufacturer’s specifications and other approved procedures. The site
geologist will record all field screening results in the borehole log. Field screening methodology
and instrumentation is described in detail in the SAP (Appendix B).

4.2.4 Analysis of Soil

Samples shall be collected for chemical and radionuclide analysis and to determine the physical
properties of the soil. A fairly broad and comprehensive list of analytes has been selected for
this investigation; this list was developed based on an evaluation of all potential contamination
that was discharged to the waste sites. Development of this list of COCs is presented in

Section 3.4 and Table 3-3. Tables A2-1 and A2-2 of the SAP list detailed descriptions of
analytical methods, holding times, and quality assurance and quality control procedures for each
contaminant (Appendix B). A limited number of samples will also be analyzed to determine soil
physical properties such as moisture content and particle size. All samples will be collected and
controlled in accordance with BHI-EE-01, Procedure 4.0, “Soil and Sediment Sar ling.” A
detailed sample schedule for all boreholes and test pits is included in the SAP (Appendix B).

4.3 GEOPHYSICAL LOGGING

The two deep boreholes (described in Section 4.2.1) will be logged with a high-resolution
spectral gamma-ray-logging system to provide continuous vertical logs of gamma-emitting
radionuclides and with a neutron moisture-logging system to identify moisture chang ;. In
addition to the logging performed on the new borings, high resolution spectra gamma-ray
logging are proposed in two existing wells near the 216-S-10 Pond and Ditch (wells 299-W26-6
and 699-32-77). Other wells at the 216-S-10 Pond and Ditch, 216-B-63 Trench, and 216-A-29
Ditch are not suitable for logging because they have annular seals.

The spectral gamma-logging system uses standard laboratory high-purity germanium (HPGe)
detector instrumentation to identify and quantify gamma-emitting radionuclides in wells as a
function of depth. The HPGe detector is calibrated to National Institute of Standards  d Testing
requirements and includes corrections for environmental conditions that deviate from the
standard calibration condition. The HPGe detector has been used to locate, identify, and monitor
the distribution and movement of contaminants in more than 600 boreholes at the anford Site.
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The precision of this detector is  h that movement of mobile constituents in the subsurface can
be identified to as little as 0.07 m (0.25 ft) at depths of up to 167.6 m (550 ft). The detector
requires constant cooling with liquid nitrogen and was designed to operate completely
submerged in water. Venting of the nitrogen gas to the surface is accomplished with a specially
designed logging cable.

The geophysical logging system that measures moisture employs a weak radioactive americium-
beryllium neutron source and neutron detector to provide a direct reading of hydrogen atom
distribution in the soil surrounding the borehole. ..1is detector will be used to measure
continuous vertical moisture in the vadose zone.

The spectral/gamma logs will be used to supplement the laboratory radionuclide data to
determine the vertical distribution of radionuclides in the vadose zone beneath the units and aid
in geological interpretation of subsurface stratigraphy. The deep boreholes will be logged
through the casing prior to the addition of a new casing string and after the well has reached total
depth. Spectral/gamma equipment calibration is conducted annually, and the data acquired
during the calibrations is used to derive factors that convert measured peak area count rate to
radionuclide concentrations in pCi/g. Casing corrections are applied to the data to compensate
for the gamma ray attenuation by the casing.

Existing wells in the vicinity of representative sites and TSD units may be logged with the
gamma-ray-logging tool. Logging will only be required in existing wells that have one casing
string and lack annular seals. A list of wells to be logged is identified in the SAP (Appendix B).

All geophysical logging will be in accordance with Waste Management Northwest’s procedure
WMNW-CM-004, Section 17 (“Geophysical Logging”), and WMNW-CM-004, Section 18
(“Geophysical Logging Analysis”) (WMNW 1998). Applicable detection limits, analytical
methods, and accuracy and precision requirements are defined in the documents governing
borehole logging. The site geologist will record the types of geophysical surveys and the depth
intervals of initial and repeat runs in the Well Construction Summary Report form.

Logging runs will be made prior to changing casing sizes and at the total depth of the borehole.

>wnholetoc d ~ will be subjectto ™ :: 1 esas’ :drillt’ and equipment.
Downhole tools and cable will be cleaned between boreholes. The upper part of each borehole
will be the most contaminated and will be logged first.
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5.0 F MI TALINV STIGATION/FEASIBILITY S1 DY PROCESS

This section describes the RI/FS (assessment) process for the 200-CS-1 OU. The development
of and rationale for this process are provided in the Implementation Plan (DOE-RL 1999) and
are summarized in Figure 1-1. The process follows the CERCLA format with modifications to
concurrently satisfy the requirements specific to RPP waste sites and RCRA TSD units
undergoing closure. A summary of the integrated regulatory process is provided in Section 5.1.

Section 5.2 outlines the tasks to be completed during the RI phase, including planning and
conducting field sampling activities and preparing the RI report. These tasks are designed to
effectively manage the work, satisfy the DQOs (identified in Section 4.0), document the results
of the RI, and manage the waste generated during field activities. The general purpose of the RI
is to characterize the nature, extent, concentration, and potential transport of contaminants and to
provide data to determine the need for and type of remediation. The detailed information that

w  be collected to carry out these tasks is presented in the SAP (Appendix B) and the waste
control plan (Appendix C).

Tasks to be completed following the Rl include a FS with a RCRA TSD unit closure plan
(Section 5.3), a proposed plan and proposed RCRA permit modification for RCRA TSD units
(Section 5.4), and a ROD and RCRA permit modification for RCRA TSD units (Section 5.4).

Project management occurs throughout the RI/FS process. Project management is used to direct
and document project activities (so the objectives of the work plan are met) and to ensure that the
project is kept within budget and on schedule. The initial project management activity will be to
assign individuals to roles established in Section 7.2 of the Implementation Plan (DOE-RL
1999). Other project management activities include day-to-day supervision of and
communication with project staff and support personnel; meetings; control of cost, schedule, and
work; records management; progress and final reports; quality assurance; health and safety; and
community relations.

Appendix A of the Implementation Plan (DOE-RL 1999) provides the overall quality assurance
nework that v dtop ra 10U eci :¢ ity assurance project plan for the

© 200-CS-1RI ( pendix A, Section A2.0). Appendix C of the Imple ntati  Plan reviews data

management activities that are applicable to the 200-CS-1 OU RI/FS and describes the process
for the collection/control of data, records, documents, correspondence, and other information
associated with OU activities.

-1 INTEGRATED REGULATORY PROCESS

The RCRA closure and corrective action authorities have clear jurisdiction over waste with
chemical constituents (in particular, dangerous waste and dangerous constituents), and mixed
wastes (i.e., mixtures of dangerous waste and radiological contaminants), but not over waste with
radiological contaminants only. By applying CERCLA authority concurrently with RCRA
closure and corrective action requirements through integration, cleanup will be addressing all
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into the Hanford Facility RCRA Permit. The CI CLA ROD will document the RCRA TSD
unit closure and RCRA corrective action decisions for these units. The lead regulatory agency
(Ecology) will prepare the CERCLA ROD following completion of the public involvement
process for the proposed plan, which, after signature by the Tri-Parties, w  authorize the
selected remedial action. The remedy selected under CERCLA will be incorporated into the
Hanford . acility RCRA Permit as the RCRA closure/corrective action after issuance of the
public notice and the comment process.

The tec  ical and procedural elements of RCRA and CERCLA are each addressed in full in this
process. The CERCLA public involvement, including public notice and opportunity to
comment, will 2 enhanced, as necessary, to concurrently satisfy the public involvement
requirements for the RCRA closure and RPP processes. The public will be given an opportunity
to review and comment on the CMS, closure plans, (which are appended to the CMS), and the
proposed permit conditions that will be contained in the proposed plan. The proposed plan with
a draft permit modification will be issued for a minimum 45-day public review and comment
period. Supporting documents, including the FS/closure plan, will also be made available to the
public for review at this time. A combined public meeting/public hearing may be held during the
comment period to provide information on the proposed action and permit modification and to
solicit public comment.

5.2 REMEDIAL INVESTIGATION ACTIVITIES

This section summarizes the planned tasks that will be performed during the RI phase for the
200-CS-1 OU, including the following:

Planning

Field investigation

Management of investigation-derived waste (IDW)
Laboratory analysis and data verification

Data evaluation and reporting.

The t <sa subt reflect the work bri ~ down structure that will be used to man: : the
work and to develop the project schedule discussed in Section 6.0

5.2.1 Planni :
The planning subtask includes activities and documentation that need to be completed before
field activities can begin. These include the preparation of an activity hazard analysis and site-
specific health and safety plan (HASP), radiation work permits, excavation permits and
supporting surveys (e.g., cultural, radiological, wildlife, and utilities), work instructions,
personnel training, and the procurement of materials and services (e.g., drilling and geophysical
logging services). In addition, borehole and test pit locations identified in Figures 4-1 through
4-3 will be located using a global positioning satellite system.

Appendix B of the Implementation Plan (DOE-RL 1999) provides a general HASP that outlines
health and safety requirements for RI activities. Site-specific HASPs will be prepared for test pit
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All samples and drill cuttings will be field screened for radionuclides to provide additional
characterization data, to assist in the selection of sample intervals (e.g., hot spots), to assist in
establishing radiation control measures, and for worker health and safety. Monitoring of volatile
organic compounds may be also performed at the borehole casing for worker health and safety.

Geophysical logging will be used to gather in situ radiological, water saturation, and physical
data from boreholes and from several existing wells. Spectral gamma-ray logging will be
performed on planned boreholes and is proposed at two existing wells near 216-S-10 Pond and
Ditch (299-W26-6 and 699-32-77) to assess the distribution and type of gamma-emitting
radionuclides, and neutron logging will be performed for saturation distribution over the
borehole or well interval.

5.2.2.3 Preparation of Field Reports. At the completion of the field investigation, a field
report will be prepared to summarize e activities performed and the information collected in
the field. The report will include survey data for test pit and borehole locations, the number and
types of samples collected and associated Hanford Environmental Information System database
numbers, inventory of IDW waste containers, geological logs, field screening results and
geophysical logging results. .

5.2.3 Management of Investigation-Derived Waste

Waste generated during the RI will be managed in accordance with a waste control plan.
Appendix E of the Implementation Plan (DOE-RL 1999) provides general waste management
processes and requirements for the IDW and forms the basis for activity-specific waste control
plans. A waste control plan is provided in Appendix C that addresses the handling, storage, and
disposal of IDW generated during the RI phase. Furthermore, the plan identifies governing
Environmental Restoration Contractor (ERC) procedures and discusses the types of waste
expected to be generated, the waste designation process, and the final disposal location. The
IDW management task begins at the start of the field investigation, when IDW is first generated,
through waste designation and disposal. To support waste designation and disposal
requirements, the soil samples collected will be analyzed for antimony and thallium, which are
considered underlying hazardous constituents.

5.2.4 Laboratory Analysis: d .-ata Validation

Soil and sediment samples collected via test pits and boreholes will be analyzed for a
comprehensive suite of radionuclides and chemicals and for select physical properties based on
established DQOs and as defined in the SAP (Appendix B). The list of analytes, methods, and
associated target detection limits are provided in Tables A2-1 and A2-2 of the SAP

(Appendix B). This task includes the laboratory analysis of samples, the compilation of
laboratory results in data packages, and the validation of a representative number of laboratory
data packages. ’

5.2.5 Remedial Investigation Report

is section summarizes data evaluation and interpretation subtasks leading to the production of
a Rl report. The primary activities include a data quality assessment (DQA); evaluating the
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The chemical, physical, and ge« _ 1ysical data will be used for correlating subsurface data, for
further refinement of the conceptual model, and as input to a QRA.

5.2.5.3 Qualitative Risk Assessment. A QRA will be prepared to evaluate risk to human
receptors from potential exposure to contaminants in accessible surface sediments and shallow
subsur e soils. The QRA will also evaluate the impact to groundwater that may result from

contaminants migrating to the water table through the vadose zone underlying wastes sites in the
200-CS-1 OU.

The computer program, RESRAD, will be used to model radionuclide dose and impact to the
groundwater from chemicals and radionuclides. The chemical and physical characterization data
obtained in this study will be used in the RESRAD modeling, as well as input parameters
appropriate for the land use. As waste sites within the 200-CS-1 OU are both inside and outside
the 200 Areas boundary, separate QRAs will be] formed for both commercial/industrial and
rural-residential land use. The input parameters recommended by the Washington State
Department of Health (WDOH 1997) will be used for this effort. Section 5.5 of the
Implementation Plan (DOE-RL 1999) contains additional information on the application of the
risk assessment process to the OU.

5.3  FEASIBILITY STUDY AND RCRA TSD UNIT CLOSURE PLAN
After the RI is complete, remedial alternatives/closure strategies will be developed and evaluated
against performance standards and evaluation criteria in the FS and appended RCRA T! ' unit

closure plans. The FS process consists of several steps:

1. Defining RAO and RCRA closure and RCRA corrective action performance standards.

2. Identifying general response actions (GRAs) to satisfy RAOs.

3. Identifying potential technologies and process options associated with each GRA.

4, Screening process options to select a representative process for each type of technology
based on their tiver s, ility, and « t.

5. Assembling viable technologies or process options into alternatives representing a range

of treatment and containment plus no action.

6. Evaluating alternatives and presenting information needed to support remedy selection
and RCRA closure of the unit as a landfill or under modified or clean closure pursuant to
Hanford Facility RCRA Permit Condition I1.K.

Appendix D of the Implementation Plan (DOE-RL 1999) : ntifies the following remedial action
alternatives as potentially applicable to the 200-CS-1 OU:

. Engineered surface barriers with or without vertical barriers
. Excavation and disposal with or without soil treatment
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o In situ grouting or stabilization
o In situ vitrification

° Monitored natural attenuation.

Engineered surface barriers with or without vertical barriers could be used on sites where
contaminants may be leache or mc lized by the infiltration of precipitation or if surface/near-
surface contamination exists. However, the cost to construct a surface barrier over a very long,
narrow area of contamination (as is the case with the 216-A-29 Ditch and the 216-S-10 Ditch), as
well as the unlikely potential for very low levels of deep contaminants to exist, may likely
preclude : Hlicability of this alternative. The 216-B-63 Trench is also relatively long and
narrow; however, surface barriers should be retained for this unit because of its close proximity
with other contaminated waste sites (e.g., 216-B-2-2 Ditch) where construction of an aggregate
surface barrier may be cost effective.

Excavation and disposal with or without soil treatment could be used at most waste sites that
contain shallow contamination including radionuclides, heavy metals, other inorganics
compounds, semi-volatile organic compounds, and volatile organic compounds. This alternative
is applicable to the 200-CS-1 OU waste sites.

In situ grouting or stabilization could be used on waste sites that contain high concentrations of
heavy metals, radionuclides, and/or other inorganic compounds. In situ grouting could also be
effective in filling voids for subsidence control. Information known about the 200-CS-1 OU
waste sites indicates that high concentrations of these COCs are not anticipated, and void spaces
are not anticipated. Therefore, this alternative will be screened out from the preliminary list of
remedial alternatives applicable to these sites.

In situ vitrification could be used at most waste sites although, like in situ grouting, this
alternative is considered to be most applicable to sites that contain high concentrations of
contamination in a small, relatively shallow-depth area. This alternative will also be screened
out of the preliminary list of remed  alternatives appli  )le to these sites.

Monitored natural attenuation is considered to1 applicable to most sites as a remedial
alternative to consider, primarily due to radioactive decay; however, it will rarely be considered
as a sole alternative for remediation. Typically, use of monitored natural attenuation will be
considered in combination with other remedial alternatives for the waste group.

The final list of potentially applicable remedial alternatives for the 200-CS-1 OU is as follows:

. Engineered surface barriers with or without vertical barriers (for 216-B-63 Trench and
216-S-10 Pond only)

o Excavation and disposal with or without soil treatment

° Monitored natural attenuation.
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Along with the CERCLA requirement to evaluate a no action alternative, this list of remedial
alternatives satisfies the requirements for the screening phase (Steps 1 through 6) of the FS
process unless information gathered during the remedial investigation phase conflicts with this
preliminary evaluation. The preliminary RAOs, PRGs, GRAs, and the screening level analysis
of alternatives are incorporated by reference into this work plan. As a result of the work
completed in the Implementation Plan (DOE-RL 1999), the FS report will focus on the final
phase of the FS, which consists of refining and analyzing (in detail) a limited number of
alternatives identified in the screening phase.

During the detailed analysis each alternative will be evaluated against the following criteria:

Overall protection of human heal and the environment
Compliance with ARARs

Long-term effectiveness and permanence

Reduction of toxicity, mobility or volume

Short-term effectiveness

Implementability

Cost

State acceptance.

One additional mc¢ fying criteria, community acceptance, will be applied following the FS at the
proposed plan and ROD phase.

National Environmental Policy Act of 1969 (NEPA) values will also be evaluated as part of
DOE'’s responsibility under this authority. The NEPA values include impacts to natural, cultural,
and historical resources; socioeconomic aspects; and irreversible and irretrievable commitments
of resources.

The RCRA closure performance standards (WAC 173-303-610[2]) will also be used to evaluate
the ability of alternatives to comply with RCRA closure requirements. These standards require
the closure of TSD units in a manner that achieves the following:

. Minimizes the nec " for © °~ rmainter ce

. Controls, minimizes, or nates, to the extent necessary to protect human health and
the environment, post-closure escape of dangerous waste, dangerous waste con tuents,
leachate, contaminated run-off, or dangerous waste decomposition products to the
ground, surface water, groundwater, or the atmosphere

. Returns the land to the appearance and use of surrounding land areas to the degree
possible given the nature of the previous dangerous waste activity.

. In addition, RCRA corrective action performance standards (WAC 173-303-646[2]) will

be used to evaluate alternative compliance with RCRA corrective action requirements.
These standards state that corrective action must achieve the following:
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Protect human health and the environment for all releases of dangerous wastes and
dangerous constituents, including releases from all solid waste management units at the
facility

Occur regardless of the time at which waste was managed at the facility or placed in such
units, and regardless of whether such facilities or unit were intended for the management
of solid or dangerous waste

Be implemented by the owner/operator beyond the facility boundary where necessary to
protect human health and the environment.

The FS will also include supporting information needed to complete the detailed analysis and
meet regulatory integration needs, including the following:

Summarize the RI, including the nature and extent of contamination, the contaminant
distribution models, and an assessment of the risks to help establi  the need for
remediation and to estimate the volume of contaminated media.

Refine the conceptual expo re pathway model to identify pathways that may need to be
addressed by remedial action.

Provide a detailed evaluation of ARARs, beginning with potential ARARs identified in
the Implementation Plan (Section 4.0, DOE-RL 1999).

Refine potential RAOs and PRGs identified in the Implementation Plan (Section 5.0,
DOE-RL 1999) based on the results of the RI, ARAR evaluation, and current land-use
considerations.

Refine the list of remedial alternatives, identified in the Implementation Plan
(Appendi>  ~ " Z- ,1999) " in ¢ ction, based on the RI.

Provide corrective action recommendations for RPPs to fulfill the requirements for a
CMS report.

Include closure plans to address RCRA TSD units in the OU . appendices. .ue closure
plans will incorporate, by reference, specific sections of the work plan or RI report
containing specific closure plan information. The closure plans will include closure
performance standards, a closure strategy, general closure activities including verification
sampling, and a general post-closure plan.

Additional RCRA integration guid: :e for preparing a FS/closure plan is provided in Section 2.4
of the Implementation Plan (DOE-RL 1999).
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S. PROPO¢ D PLAN Al 'PROPOSED RCRA PERMIT MOD ICATION

The decision-making process for the 200-CS-1 OU will be based on the use of a proposed plan,
ROD. and modification to the Hanford Facility RCRA Permit. Following the completion of the
FS/i Hsure plan, a proposed plan will be prepared that identifies the preferred remedial
alternative for the OU (which will inclv  : RCRA closure and corrective action requirements). In
addition to identifying the preferred alternative, the proposed plan will also serve the following
purposes:

Provide a summary of the completed RI/FS.

. Provide criteria by which analogous waste sites within the QU not previously
characterized will be evaluated after the ROD to confirm that the contaminant
distribution model for the site is consistent with the preferred alternative. Contingencies
to move a waste site to a more appropriate waste group will also be developed.

. Identify performance standards and ARARs applicable to the OU.

The proposed plan will also include a draft permit modification with unit-specific permit
conditions for RPPs and the RCRA TSD unit for incorporation into the Hanford Facility RCRA
Permit. After the public review process is complete, Ecology (as the lead regulatory agency)
will make a final decision on the remedial action to be taken, which is documented in a ROD.
The Hanford Facility RCRA Permit will subsequently be modified by Ecology to incorporate the
ROD (and subsequent amendments) by reference, authorizing the RCRA actions.

5.5 POST-RECORD OF DECISION ACTIVITIES

After the ROD and modification to the Hanford Facility RCRA Permit have been issued, a
remedial design report (RDR) and remedial action work plan (RAWP) will be prepared to detail
the scope of the remedial action (which will include RCRA closure and corrective action
requirements). As part of this activity, DQOs will be established and SAPs will be prepared to
direct confirmatory and v ‘fic: " n lis rsis effo © Priorto e beginni- -
remediation, « ifirmation sampling will be pertormed to ensure that sufficient characterization
data are available to confirm that the selected remedy is appropriate for all waste sites within the
OU, to collect data necessary for the remedial design, and to support fut : risk assessments, if
needed. Verification sampling will be performed after the remedial action is complete to
determine if ROD requiren 1its have been met and if the remedy was effective. Additional
guidance for confirmatory and verification sampling is provided in Section 6.2 of the
Implementation Plan (DOE-RL 1999).

The RDR/RAWP will include an integrated schedule of remediation activities for the OU,
including the schedule for RCRA TSD unit closure, and will satisfy the requirements for a RPP
corrective measures implementation work plan and corrective measure design report. Following
the completion of the remediation effort, closeout activities will be performed as specified in the
ROD, RDR/RAWP, and the Permit.
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The RCRA closure activities and schedules will be defined in the closure plan and will be
consistent with those identified in the RDR/RAWP. Enforceable sections of the closure - an will
be stated in the modification to the Hanford Facility RCRA Permit. Certification of closure in
accordance with WAC 173-303-610(6) will be performed after completion of cleanup actions.
The site will be restored as appropriate for future land use. If clean closure is not attained at a
TSD unit, post-closure care requirements will be met. These requirements will include final
status groundwater monitoring, maintenance and monitoring of institutional controls and/or
surface barriers, and certification of post-closure at the completion of the post-closure period.
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6.0 PRO. CT SCHEDULE

The schedule for activities discussed in this work plan is shown in Figure 6-1. This schedule will
serve as the baseline for the work planning process and will be used to measure the progress of
implementing this process. The schedule for preparation, review, and issuance of the RI Report
and FS/Closure Plan is also shown in Figure 6-1. The schedule concludes with the preparation
of aROD. Modification of the Hanford Facility RCRA Permit will occur a r issuance of the
ROD, during Ecology’s annual modification process.

The portions of the schedule most germane to this work plan (Appendix C) and the SAP
(Appendix B) are FY 1999 through FY 2000. One Tri-Party Agreement milestone that is
associated with this project involves completing Draft A of the work plan by August 31, 1999,
for transmittal to the regulators (Milestone M-13-21). Other important events on the schedule
are estimated to occur as follows: '

. Excavate, sample, and analyze nine test pits — February 4, 2000, through June 7, 2000
o Drill, sample, and analy'ze four boreholes — March 28, 2000, through September 12, 2000
o Submit RI report draft to regulatory agencies — April 11, 2001

Submit FS/closure plan draft to regulatory agencies — November 26, 2001

. Proposed plan/draft permit condition process December 28, 2001, throu;
August 29, 2002

o ROD process — August 30, 2002, through ! wrch 3, 2003.

The following activities and estimated completion dates will be proposed as Tri-Party Agreement
milestones:

Complete field activities — August 2, 2000

Submit Draft A RI report for regulatory review — May 31, 2001

Submit Draft A FS/closure | an for regulator review  January 17, 2002

Submit Draft A proposed plan/pe  t modification for regulator review — May 28, 2002.

A Class II change form will be submitted to Ecology and EPA, requesting that these items be
added as interim milestones in the Tri-Party Agreement.
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X. OPERATOR CERTIFICATION

I certify under penalty of law that I have personally examined and am familiar
with the information submitted in this and all attached documents, and that
based on my inquiry of those individuals immediately responsible for obtaining
the information, I believe that the submitted information is true, accurate,
and complete. I am aware that there are significant penalties for submitting
false information, including the possibility of fine and imprisonment.

Owner/Operator ate
John D. Wagoner, Manager

U.S. Department of Energy

Richland Operations Office

Al-7













DOE/RL-99-44
Draft A

A-2
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X. OPERATOR CERTIFICATION

I certify under penalty of law that I have personally examined and am
familiar with the information submitted in this and all attached documents,
and that based on my inquiry of those individuals immediately responsihle
for obtaining the information, I believe that the submitted information is.
true, accurate, and comnlete.” I am aware that there are significant
penalties for submitt | false 1nformat1on, including the possibility of
fine and imprisonment. :

Yy Y

———

Ownergperator Date

John Wagoner, Manage
U.S. Department of Energy
Richland Operations Office

. mkfn
Co-operator ' S te - A
H. J. Hatch, B .

President and Chief Executive Ofﬁcer
. Fluor Daniel Hanford, Inc.

A2-7






JE/RL-99-44
Draft A

7.6-B-63 TR/ ' C

X

¢ : } 95020800-6CN |
—"Illig'g?:gg: ' B _ ' o (PHOTO TAKEN 1995)

A2-9



DOE/RL-99-44
Draft A

A-3
PART A PERMIT APPLICATION
FOR
216-S-10 POND AND DITCH.
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X. OPERATOR CERTIFICATION

1 certify under penalty of law that I have personally examined and am familiar
with the information submitted in this and all attached documents, and that
based on my inquiry of those individuals immediately responsible for obtaining
the information, I believe that the submitted information is true, accurate,
and complete. I am aware that there are significant penalties for submitting
false information, including the possibility of fine and imprisonment.

Owner/Operator ate
John D. Wagoner, Manager

U.S. Department of Energy

Richland Operations Office







- 16-B-63 Trench Site Plan

el-v

S

l

itentlon . : i
sin

Ditch 216-B-2-3

FSD Unit Boundary consists of

bxisting site markers and 15-in. pipe

bxtending to  '-B Retention Basin

0
[
—
0

7?0 14100 Feet

T ]
214 428 Meters

99150" .
toarse ! 200 East A_rea Perimeter Fence h
12th Streel 1 i o ki ::
’l‘ | 218-E-12B Burial Ground
L . 'N' ::
\ m
J
J [ . e e}
Y
N [l
3 ]
3]
4a h S
A 46°33'45"]
216-B-63 Trench

200W 200E
&) A

216-11-63

N
i b]
-
Q

H9502037.2

Vv ¥eiq
vy-66-Td/40d






DOE/RL-99 |
Draft A

216-S-10 DIs CH

46°32'01" 94051304 -9CN

1?6’;;:39: ) ' ; (PHOTO TAKEN 1954)
9°37'36
—119°38*02*

A-15






DOE/RL-99-44
Draft A

APPENDIX B

SAMPLING AND ANALYSIS PLAN







BI1.0

B2.0

B3.0

DOE/RL-99-44

Draft A
CONTENTS
INTRODUCTION ..ottt ettt ees et ee s es e se et ne s e ereeesneneeneas 1-1
Bl.1 BACKGROUND ..ottt eve st ae e eas s 1-1
B1.2 200-CS-1 WASTE SITE LOCATIONS ..o 1-2
B1.3 SITE DESCRIPTION AND HISTORY ..c.oooviiiioieieeceieeceeeee e 1-2
B1.3.1 216-A-29 DICh ..ottt 1-2
B1.3.2 216-B-63 Trench......ccoooiiieiiieeee e 1-2
B1.3.3 216-S-10 DItCh...c..ciiiiiiiiieiticeee ettt 1-3
B1.3.4 216-S-10 PONd ......ocoiiiiiiiieieiestieeeeeee et 1-3
B1.4 CONTAMINANTS OF CONCERN......coooiiieiieeiicticeeetcevecv v 1-3
B1.5 DATA QUALITY OBJECTIVES. ...ttt 1-4
B1.5.1 Statement of the Problem.........cccooooveiiioiiiieceeee, 1-4
B1.5.2 DeciSion RULES ......cc.coieiininiiiieicieeeeee ettt 1-5
B1.5.3 Error Tolerance and Decision Consequences ..........ccueveeeevieeerecieeeneneen. 1-5
B1.5.4 Sample Design SUMmMAry.......cccocveuiieeeeiiciceeeeeeeiee e 1-5
QUALITY ASSURANCE PROJECT PLAN.....ccuiitieteeieeceevee ettt 2-1
B2.1 FIELD QUALITY CONTROL.......ooiieiieeeeteteeeeeeeee et 2-1
B2.1.1 Collocated DUPIICALES ........cccerierieruicieiecieeieiet ettt eve e eneas 2-2
B2.1.2 Field SIS ..cvertiiiieiee ettt e 2-2
B2.1.3 Equipment Rinsate Blanks.........ccccc.ccooviioiiiiiiiiiciececeeeccvcei 2-2
B2.1.4 Trip Blanks......cccooiiniiiieeeeeee et 2-3
B2.1.5 Prevention of Cross-Contamination.............ecueeoveveiesuerienreereeceeceesieeens 2-3
B2.2 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA..2-3
B2.3 SAMPLE PRESERVATION, CONTAINERS, AND HOLDING TIMES......... 2-3
B2.4 ONSITE MEASUREMENTS QUALITY CONTROL .......ccoooieiiiiiieieeene 2-4
B2.5 DATA MANAGEMENT ...cciiiiecetete ettt ettt et se s s 2-4
B2.6 DATA VALIDATION REQUIREMENT ........ccoeoiiiriiiieeeiereeeceee e 2-4
B2.7 TECHNICAL PROCEDURES AND SPECIFICATIONS........ccoooeiieierieenene 2-4
B2.7.1 Sample LOCAtION ....ooiiiiiiiicieceeeeee e 2-6
B2.7.2 Sampl "7 ntif ION e 2-6
B2.7.3 Field ! ing Logbook ..o 2-7
B2.7.4 Sample Custody .......c.ccooverieiciinieiiiniieieenencteteee e e 2-7
B2.7.5 Sample Containers and Preservatives ..........ccocoooevirererecneniecceeee 2-7
B2.7.6 Sample Shipping ......cccccooiiiiviieninesetenece ettt 2-8
FIELD SAMPLING PLAN ....oiiitiiieeeeete ettt et eves 3-1
B3.1 SAMPLING OBJECTIVES...... .ot 3-1
B3.2 FIELD MEASUREMENTS......oc ittt 3-1
B3.2.1 Surface Radiation SUIVEY ........cccceciiiiiieieniineeiiceeie e ee e 3-1
B3.2.2 S01l SCIEENING ...ccutiiiriieeieieeieieeee ettt ee s e n 3-1
B3.3 SOIL SAMPLING AND ANALYSIS ..ottt ae st svenenens 3-2
B3.3.1 Borehole Sampling and AnalysiS..........ccccecereneiueieeieeeeeeeere e 3-2
B3.3.2 Test Pit (Auger) Sampling and Analysis .......ccccceeveeeriecrerieriirneesreseeeene 3-5
B3.3.3 Pre-Shipment Sample SCreening..........ccueeeeveernrieriinieenesreeee e 3-6

B-ii1







ASTM
BHI
bgs
CFR
COoC
COPC
DOE
dpm
DQO
EPA
ERC
FSP
HASQARD
HEIS
IDW
IMO
MTCA
Oou
PUREX
QAP;P

RCF
RCRA
RCT
REDOX
RESRAD
SAP

TSD
WAC

DOE/RL-99-44
Draft A

ACRONYL.. S

American Society for Testing and Materials
Bechtel Hanford, Inc.

below ground surface

Code of Federal Regulations

contaminant of concern

contaminant of potential concern

U.S. Department of Energy

disintegrations per minute

data quality objective

U.S. Environmental Protection Agency
Environmental Restoration Contractor

field sampling plan

Hanford Analytical Services Quality Assurance Requirements Documents
Hanford Environmental Information System
investigation-derived waste

information management overview

Model Toxics Control Act

operable unit

Plutonium/Uranium Extraction (Facility)
quality assurance project plan

quality control

Radiological Counting Facility

Resource Conservation and Recovery Act of 1976
radiological control technician
Reduction-Oxidation (Facility)

RESidual RADioactivity Dose Model
sampling and analysis plan

treatment, storage, and disposal

Washington Administrative Code







DOE/RL-99-44
Draft A

B1.0 INTRODUCTION

This sampling and analysis plan (SAP) directs the sampling and analysis activities that will be
performed to characterize the vadose zone at four waste sites: the 216-A-29 Ditch, the 216-B-63
Trench, the 216-S-10 Ditch, and the 2 -S-10 Pond. These waste sites are part of the 200-CS-1
Chemical Sewer Operable Unit (OU) in the Hanford Site’s 200 Areas. The sampling and
analysis will be performed to provide soil/sediment data that will be used to support remedial
decision making (i.e., remedial investigation), to confirm the site conceptual contaminant
distribution model, and to support an assessment of risk for waste sites in this OU.
Characterization activities described in this plan are based on the implementation of the data
quality objective (DQO) process, as documented in the 200-CS-1 Chemical Sewer Operable Unit
DQO Process Summary Report (BHI 1999 [pending review]).

The scope of activities described in this SAP involves the excavation of 10 test pits, trenches,
and/or shallow auger boreholes and the drilling of four boreholes. Soil samples will be collected
and analyzed for radiological and chemical contaminants of concern (COCs) and select physical
properties. Boreholes will be geophysically logged to obtain additional information on the
distribution of contamination and soil moisture.

Borehole sampling at the 216-S-10 Pond will be integrated with the installation of a
downgradient Resource Conservation and Recovery Act of 1976 (RCRA) interim status
groundwater monitoring well. Because this well will be located as close to the edge and
influence of the waste site as possible, it will be representative of contamination found in deep
soils and the groundwater. However, because it is not located in the pond proper, a test pit will
be located at the pond influence to obtain shallow samples.

B1.1 BACKGROUND

The ditches, pond, and trench to be characterized received wastewater conveyed by pipelines
fromtl Plu 1ium-Uran’ 1 Ext n (F7 7777 Plant. ~ Plant, and the Reduction-Oxidation
(REDOX) Facility. The majority of the releases to the waste sites were greatly diluted and
dispersed by large volumes of water, but the total volume of water discharged to the chemical
sewer OU sites exceeded 20 billion L (more than 5 billion gal) of water. Consequently, the
vadose zone under some of these waste sites became saturated during the years of operation.
After the water discharges ceased, and portions of the vadose zone remained at or near saturation
for an extended period of time. Although the groundwater mounds are declining, recharge from
historical wastewater discharges from some of these facilities to the groundwater may still be
occurring.

The four waste sites that will be investigated in this OU will be characterized to determine the
nature and extent of contamination. These sites were chosen because they are treatment, storage,
and disposal (TSD) units and because two of the sites represent the worst-case scenario (i.e.,
216-S-10 Ditch) and the typical scenario (i.e., 216-A-29 Ditch) sites, as discussed in

Section 2.2.2 of the work plan. Knowledge gained from characterizing the sites will be used to
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routine corrosive discharges (D002) of aqueous sulfuric acid and sodium hydroxide solutions.
The corrosive discharges occurred from 1970 until October 1985. After 1985, the cation
column effluent was treated with sodium carbonate, and the anion column effluent was treated
with monosodium phosphate to maintain a combined pH between 4 and 10.

As of 1987, the waste discharged to 216-B-63 rench was no longer considered to be dangerous
waste. Radiological discharges to the trench were relatively low, with an estimated total beta
discharge of 8.7 Ci and approximately 7.6 kg of uranium. The chemical sewer pipelines to the
trench were recognized as leaking near B Plant from 1970 until a sewer upgrade was completed
in 1985. No other influent pipelines associated with the chemical sewer OU were reported to
leak as extensively as the head end of the 216-B-63 pipeline. As part of the sewer upgrade, a

yjor portion of the vitrified clay pipeline on the north side of the 221-B/271-B Building was re-
lined with reinforced thermosetting resin pipe. In 1992, discharge to the trench ceased, and the
trench was backfilled with clean fill by November 1994. A total of 7.2 billion L (nearly 2 billion
gal) of effluent were discharged to the 216-B-63 Trench.

B1.3.3 216-S-10 Ditch

The 216-S-10 Ditch received discharge from the REDOX Facility. e site started receiving
liquid waste in August 1951. This ditch conveyed wastewater to the 216-S-10 Pond and the
216-S-11 Pond. In addition to these three sites. during May 1955 there was a 0.405-hectare (i.e.,
approximately one-acre) overflow from the dit  that released an estimated 215 kg of uranium
from the ditch in the southeast dike of the 216-S-11 Pond. This unplanned release is referenced
as UPR-200-W-34. After the unplanne release, the ditch was dredged and the sludge was
removed and placed in low spots on both sides of the ditch (specific location unknown). The
ditch was then covered with 0.6 m (2 ft) of soil.

The 216-S-10 Ditch and Pond both routinely received large quantities of nondangerous, low-
level radioactive liquid effluent from the REDOX Facility chemical sewer and the Chemical
Engineering Laboratory within REDOX. The waste stream was comprised of cooling water,
steam condensate, water tower overflow, and drain effluent. The effluent to the chemical sewer
was comprised of approximately 60% REDOX Facility raw water, 20% sanitary water, and 20%
s m condensate. The _.6-S-10 Ditch | Pondre¢ iined in use until 1984, w.  the )Huth
two-thirds of the ditch and the 1tire pond were backfilled and stabilized. The head end of the
216-S-10 Ditch last received discharges during 1991 and was permanently isolated in June 1994,

B1.3.4 216-S-10 Pond
The 216-S-10 Pond received wastewater conveyed from the REDOX Facility through the

216-S-10 Ditch. The composition of the typical waste stream is described above in
Section B1.3.3.

B1.4 CONTAMINANTS OF CONCERN

Step 1 of the DQO process identifies the need to develop a list of contaminants of potential
concern (COPCs) for 200-CS-1 OU waste sites. Development of the COPCs is an essential step
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B1.5.2 Decision Rules

Decision rules are developed from the combined results of DQO Steps 2, 3, and 4. These results
include the principal study questions, decision statements, remedial action alternatives, data
needs, COC action levels, analytical requirements, and the scale of the decision(s). Decision
rules are generally structured as “IF... THEN” statements that indicate what action will be taken
when a prescribed condition is met. Decision rules incorporate the parameters of interest (e.g.,
COCs), the scale of the decision (e.g., location), the action level (e.g., COC concentration), and
the action(s) that would result. The 200-CS-1 OU decision statements are summarized in

Table B1-2.

B1.5.3 Error Tolerance and Decision Consequences

The consequence of selecting an inadequate nonstatistical sampling design is not considered
severe. Based on the guidance in Table 4-5a of the DQO workbook (BHI 1999 [pending
review]), the sampling design rigor requirements are not significant because of the combination
of low severity and accessibility after remedial investigation sampling. If the sampling design is
determined to be inadequate, additional sampling can be performed because the sites will be still
accessible. Section 5.2 of the work plan summarizes the sampling activities that are planned
after the evaluation of initial characterization efforts (which are described in this SAP).

B1.5.4 Sample Desigh Summary

A nonstatistical sampling design (i.e., professional judgment) was used to select sample locations
at the waste sites. This biased sampling approached was selected based on process knowledge,
expected behavior of COCs, the expected distribution of contamination, and the preliminary
conceptu: site model developed for this waste group. Using this approach, sample locations are
selected that increase the chance of encountering the worst-case conditions/maximum
concentrations of contaminants. This approach was recently applied at the 200-CW-1 OU sites.
The biased sampling approach used at boreholes and test pits at the 200-CW-1 OU sites appears
to support the preliminary site conceptual model for 200-CS-1 OU presented in the waste site
groupiny report (D( 1997).

The total number of samples for the 200-CS-1 OU waste si  ; was selected based on the
preliminary site conceptual model and the expected distribution of contamination. The model
suggests that the highest contaminant concentrations should be detected near the bottom of the
pond/ditch (i.e., the top of the sediment layer) and that the concentrations should decrease with
depth. Therefore, a greater frequency of sampling is planned in the zone immediately below the
historical bottom of the pond/ditch/trench. Sample frequency will decrease with depth based on
the expected distribution of contamination. Additional samples will be collected at the discretion
of the site geologist based on the field screening data. All material excavated will be screened as
described in Section B3.2.2. Field screening will be performed to reduce the potential of
overlooking zones of significant contamination. The optimal sample design for this initial phase
of characterization is presented in Section B3.0.
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B2.0 QUALITY ASSURANCE PROJECT PLAN

The quality assurance project plan (QAPjP) establishes the quality requirements for
environmental data collection, including sampling, field measurements, and laboratory analysis.
The overall QAP;P for environmental restoration waste sites in the 200 Areas is included in
Appendix A of the 200 Areas Remedial Investigation/Feasibility Study Implementation Plan -
Environmental Restoration Program (hereinafter referred to as the Implementation Plan)
(DOE-RL 1999). The QAP)P complies with the requirements of the U.S. Department of Energy
(DOE) Order 5700.6¢c, Quality Assurance; the Code of Federal Regulations (CFR),

40 CFR 830.120, “Quality Assurance Requirements”; EPA Requirements for Quality Assurance
Project Plans for Environmental Data Operations (EPA 1994b); and the Hanford Analytical
Services Quality Assurance Requirements Documents (HASQARD) (DOE-RL 1996a). The
Implementation Plan provides the general framework of technical and administrative
requirements that apply to 200-CS-1 and other OUs in the 200 Areas.

To meet the site-specific needs for the 200-CS-1 OU, the QAP;P identifies supplemental
requirements developed during the DQO process and described in this group-specific SAP.
These requirements are listed below:

o Analytical performance - Requirements for detection limits, precision, and accuracy are
presented in Tables B2-1 and B2-2. The analytical methods are also shown in these
tables.

. Field quality control - The frequency and type of quality control (QC) samples to be

collected are addressed in Section B2.1.

o Sample preservation, containers, and holding time - The requirements for the specific
test/laboratory methods are addressed in Section B2.3 and in Table B2-3.

. Onsite measurements quality control - The specific types of QC samples for onsite
its wdthef | ey of collection a ldrr edin "t T4

. Data validation and usability - Specific v idation requirements, incluc 2 the frequency
and level of validation, are addressed in Section B2.6.

The following sections describe the supplemental waste group quality requirements and the
procedural controls applicable to this investigation. The 200 Areas QAPjP (Appendix A of the
Implementation Plan [DOE-RL 1999]) and this section of the SAP will serve as the QAPjP for
the 200-CS-1 OU remedial investigation.

B2.1 FIELD QUALITY CONTROL

Field QC samples shall be collected to evaluate the potential of cross-contamination and
laboratory performance. Field QC forsan, zsites the 200-CS-1 OU will require the
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Semi-volatile organic analyte
Volatile organic analytes.

These analytes are considered to be the best indicators of inadequate decontamination.
B2.1.4 Trip Blanks

The volatile organic trip blanks will constitute approximately 5% of all volatile organic
compound samples, which equates to approximately every sixth batch (cooler) of sample
containers shipped. The trip blank shall consist of pure deionized water added to one clean
sample container in the field and will be returned unopened to the laboratory. Trip blanks are
prepared as a check for possible contamination originating from container preparation methods,
shipment, handling, storage, or site conditions. The trip blank shall be analyzed for volatile
organic compounds only.

B2.1.5 Prevention of Cross-Contamination

Special care should be taken to prevent cross-contamination of soil samples. Particular care will
be exercised to avoid the following common ways in which cross-contamination or background
contamination may compromise the samples:

. Improperly storing or transporting sampling equipment and sample containers

. Contaminating the equipment or sample bottles by setting them on or near potential
contamination sources such as uncovered ground

. Handling bottles or equipment with dirty hands

. Improperly decontaminating equipment before sampling or between sampling events.

B2.2 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT T™ATA

Quality objectives and criteria for measurement data are presented in Tables B2-1 and  2-2 for
radiological and chemical analytes of interest and for soil physical properties.

B2.3 SAMPLE PRESERVATION, CONTAINERS, AND HOLDING TIMES

Sample preservation, containers, and holding times for radiological and chemical analyses and

for soil physical property tests are presented in Table B2-3. Final requirements will be identified
on a Sampling Authorization Form.
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approved procedures listed below. Individual procedures that may be used during performance
of this SAP include the following:

BHI-EE-01, Environmental Investigations Procedures

Sectic= ' ® “~neral Information
- Procedure 1.5, “Field Logbooks”
- Procedure 1.6, “Survey Requirements and Techniques”

Section 2.0. Sample Management
- Procedure 2.0, “Sample Event Coordination”

- Procedure 2.1, “Sampling Documentation Processing”

Sec**~~ * ™ General Sampling

- Procedure 3.0, “Chain of Custody”

- Procedure 3.1, “Sample Packaging and Shipping”

- Procedure 3.2, “Field Decontamination of Sampling Equipment”

Section 4.0, Soil. Groundwater, and Biotic Sampling
- Procedure 4.0, “Soil and Sediment Sampling”

- Procedure 4.2, “Sample Storage and Shipping Facility”

Section 5.0, Sampling Tec*-*ques
- Procedure 5.2, “Test Pit Excavation in Contaminated Areas”

Section 6.0, Dri'**ag

- Procedure 6.0, “Documentation of Well Drilling, Abandonment, Remediation,
and Completion Operations”

- Procedure 6.1, “Drilling and Sampling in Radiological Contaminated Areas”

- Procedure 6.2, “Field Cleaning and/or Decontamination of Drilling Equipment”

Section 7." ~~1logic ~~4 Hydrologic Data C~"ection
- Proceaure . .0, to--Logg 7
- Procedure 7.2, “Geophysical Survey Work”

BHI-EE-05, Field Screening Procedures

- Procedure 1.0, “Routine Field Screening”

- Procedure 2.4. “Operation of the Man-Carried Radiological Detection System
(MRDS)”

- Procedure 2.5, “Operation of the Mobile Surface Contaminant Monitor 11

- Procedure 2.12, “Eberline E-600 Usage for Environmental Surveys”

BHI-FS-03, Field Support Waste Management Instructions

- Instruction W-006, “Site-Specific Waste Management Instructions”

- Instruction W-011, “Control of CERCLA and Other Past-Practice Investigation
Derived Waste”

B2-5







DOE/RL-99-44
Draft A

organization for this project in accordance with BHI-EE-01, Procedure 2.0, “Sample Event
Coordination.” Each chemical/radiological and physical properties sample will be identified and
labeled with a unique HEIS sample number. The sample location and corresponding HEIS
numbers will be documented in the sampler's field logbook.

Each sample container will be labeled with the following information using a waterproof marker
on firmly affixed, water-resistant labels:

HEIS number

Sample collection date/time

Name/initials of person collecting the sample
Analysis required

Preservation method, if applicable.

B2.7.3 Field Sampling Logbook

All information pertinent to field sampling and analysis will be recorded in bound logbooks in
accordance with BHI-EE-01, Procedure 1.5, “Field Logbooks.” The sampling team will be
responsible for recording all relevant sampling information including, but not limited to, the
information listed in Appendix A of BHI-EE-01, Procedure 1.5. Entries made in the logbook
will be dated and signed by the individual who made the entry.

B2.7.4 Sample Custody

A chain-of-custody record will be initiated in the field at the time of sampling and will
accompany each set of samples (cooler) shipped to any laboratory in accordance with
BHI-EE-01, Procedure 3.0, “Chain of Custody.” The analyses requested for each sample will be
indicated on the accompanying chain-of-custody form. Chain-of-custody procedures will be
followed throughout sample collection, transfer, analysis, and disposal to ensure that sample
integrity is maintained. Each time responsibility for custody of the sample changes, the new and
previous custodians will sign the record and note the date and time. The sampler will make a
copy of the signed record prior to sample shipment and transmit the sample to ERC Sample and
Data Management within 24 | of 1, 11 o« I in BHI-EE-01, Procedu 2.1,
“Sampling Documentation Processing.”

A custody seal (i.e., evidence tape) shall be affixed to the lid of each sample jar. The container
seal will be inscribed with the sampler’s initials and the date sealed. For any sample jars
collected inside the glovebag or glovebox and “bagged out,” the evidence tape may be affixed to
the seal of the bag to demonstrate that tampering has not occurred. This will eliminate problems
associated with contaminated soils adhering to the custody tape while inside a glovebox.

B2.7.5 Sample Containers and Preservatives

Level I EPA pre-cleaned sample containers will be used for soil samples collected for
radiological and chemical analyses. Container sizes may vary depending upon laboratory-
specific volumes needed to meet analytical detection limits. If, however, the dose rate on the
outside of a sample jar or the curie content exceeds levels acceptable by an offsite laboratory, the
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Table B2-1. Analytical Performance Requirements — Shallow Zone Soils
(<15 ft bgs). (3 pages)

Data Analvtical l'lc.lllllllllly LeeLuvn Lt Aaccuracy Precision
Tvpe Met};m d Analyte Action Level Requirement Required Requirad
yp MethC° | MethB | MDL | PQL
Chem | NWTPH-Dx Kerosene, normal N/A N/A 0.5 5 70-130 =30
modified for paraffin
kerosene range | hydrocarbons,
paraffin
hydrocarbons, shell
E-2342 (napthalene
and paraffin), Soltrol-
170 (C]onz to
C¢Hs4 ) purified
kerosene, and diesel
fuel .
Soil Physical Properties
Phys | ASTM D2216 Moisture content N/A N/A N/A N/A N/A N/A
(wt%)
|+ uys | ASTM D422 Particle size N/A N/A N/A N/A N/A N/A
distribution (wt%)
Phys | BHI-EE-01 Lithology N/A N/A N/A N/A Nia N/A
Phve | Field Measuremem| Hydraulic Gradient N/A N/A N/A N/A N/A N/A

1vuie. ueeuon limits in this table are based on optimal conditions. Interfeicnces aud different matrices may significantly degr

values shown.

?® AmAEA, PuAEA, UAEA. NpAEA, ThAEA -- chemical separation, electro/microprecipitation deposition. alpha energy anal

barrier detector.

Method C values are based on Model Toxics Control Act (MTCA) industrial standards.

Based on Hanford Site background values.

First value shown is via routine inductively coupled plasma (ICP), second value via “trace™ ICP.

The RESRAD model for the 100 Areas remedial design/remedial action or 100-N Area corrective measures study predicts

that this constituent will not reach groundwater in 1,000 years. It is anticipated that the same will be true in the 200 Areas.

¢ The lead value is based on the Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for Lead in Children
(EPA 1994¢).

" Method is from EPA (1984).

There are no values for these scenarios at this time. They will be developed in the remedial investigation/feasibility

study process.

o = alpha analysis

B = beta analysis

Y = gamma analysis

N/A = not applicable

GeLi = lithium-drifted g  wnium detector

GPC = gas proportional counting

HPGe = high-purity germanium

KPA = kinetic phosphorescence analysis

MDL = maximum detection limit

PQL = practical quantiation limit

RADSr = total radioactive strontium

o a o o
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Tal :B2-2. Analytical Performan

(>15 ft bgs

. Pr

'l]?;[t): A;;‘:::)?I Analyte Ac!

Meth

Soil Physic

Phys ASTM D2216 Moisture content N/£

(%)

Phys ASTM D422 Particle size N/£
Aictrihntian (w04

Phys BHI-EE-0] LAUVIVEY N/£

Phys Field Measurement| Hydraulic Gradient N/£

Note: Detection limits in this table are based on optimal cond:
significantly degrade the values shown.

* AmAEA, PuAEA, UAEA, NpAEA. ThAEA -- chemical seg

alpha energy analysis via Si barrier detector.

Method C values are based on Mode! Toxics Control Act (M

Based on Hanford Site background values.

First value shown is via routine inductively coupled plasma

The RESRAD model for the 100 Areas remedial design/rem

that this constituent will not reach groundwater in 1,000 yea

¢ The lead value is based on the Guidance Manual for the Int
(EPA 19%4c).

" Method is from EPA (1984).

There are no values for these scenarios at this time. They w

study process.

o = alpha analysis

B = beta analysis

Yy = gamma analysis

N/A = not applicable

GeLi = lithium-drifted germanium detector

HPGe = high-purity germanium

KPA = kinetic phosphorescence analysis

MDL = maximum detection limit

PQL = practical quantitation limit

n A o o
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B3.0 FIELD SAMPLING PLAN

B3.1 SAMPLING OBJECTIVES

The primary objective of the field sampling plan (FSP) is to clearly identify and describe
sampling and analysis activities that will be conducted to resolve decision rules identified in
Step 5 of the DQO process (see Section B1.5.2). Decision rule statements indicate that remedial
action will be necessary if risks to human health and the environment are unacceptable pursuant
to the Model Toxics Control Act (MTCA), CERCLA, and dangerous waste regulations
(Washington Administrative Code [WAC] 173-303). The field activities described in this section
are intended to address and resolve these decision rules. The FSP uses the sampling design '
proposed in DQO Step 7 (BHI 1999 [pending review]) and describes pertinent elements of the
sampling program. Sampling methods, procedures, locations, frequencies, and depths are
identified in this section.

Four deep boreholes and 10 test pits (or shallow auger borings) will be excavated to characterize
the four waste sites in the 200-CS-1 OU. Samples will be collected to determine if residual
contamination remains in the soil column that is attributable to past operation of liquid disposal
units in the 200 Areas.

Soil samples will be collected from the vadose zone and analyzed for a suite of chemical and
radiological components; samples collected from boreholes will be analyzed for selected
physical properties. A split-spoon sampler will be the primary sampling device used for the
boreholes (or auger borings); test pits shall be excavated and sampled with an excavator. The
locations of planned and historical boreholes and the planned test pits are shown in Figures B3-1
through B3-3.

B3.2 FIELD MEASUREMENTS
3.2.1 Surface Radiation Survey

A surface radiation survey shall be performed at each waste site. The survey shall be performed
to document existing surface contamination and to support preparation of supporting health and
safety documentation. Surface radiation surveys shall be conducted by qualified RCTs in
accordance with applicable health and safety procedures. A survey report will be prepared for
each site. Surveys shall be performed according to BHI-EE-05, Procedure 2.4, “Operation of the
Man-Carried Radiological Detection System,” and Procedure 2.5, “Operation of the Mobile
Surface Contamination Monitoring System,” or other applicable approved procedures. A post-
sampling survey will also be performed at each sampling site to ensure that sampling activities
have not contributed to surface contamination.

B3.2.2 Soil Screening

All samples and cuttings from boreholes and test pits will be field screened for evidence of
radioactive contamination by the RCT or other qualified personnel. Surveys of these materials
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will not be located at the influent end of the ditch because the slope is too steep to allow
equipment access.' The borehole will be advanced to just above the water table, which is
expected to be encountered around 69 m (225 ft) bgs.

216-S-10 Pond. - Borehole sampling at the 216-S-10 Pond will be integrated with the
inst: ation of a downgradient RCRA interim status groundwater monitoring well and
will be located as close to the edge and influence of the waste site as possible.

At the ditch and trench sites, the borehole will be located at the approximate center of the ditch
where the center of the channel is expected. Methodstl may be used to locate the ditch center
include excavating a shallow trench perpendicular to the sides of the ditch/trench and using field
screening measurements (i.e., beta/gamma activity) and/or visual observations, Hanford
Geologic Information System coordinates, or using instrumentation such as ground-penetrating
ra

Borehole sample collection shall be guided by the sampling scheme illustrated in Figure B3-4 for
a typical borehole. Site-specific sampling schedules are presented in Tables B3-2 through B3-5.
The intent of the sampling design is to begin sample collection at the top of the historical
sediment layer, at the original bottom of the unit. The exception to this is the 216-S-10 Pond
borehole that will be located outside of the pond proper. This borehole will be sampled
beginning at 15.3 m (50 ft). A test pit will be located at 2 influent to the pond in order to
obtain shallow zone soil samples in the area where there is potentially the most contamination.
The top of the sediment layer will be identified by retrieving soil samples and examining the
samples using radiological field screening measurements for beta/gamma activity and by visual
inspection of the soil. It is anticipated that the top of the sediment layer will be intercepted about
0.6 t0 2.4 m (2 to 8 ft) bgs. A 0.6-m (2-ft) interval of soil using split-spoon samples will be
collected at each depth for boreholes.

Borehole soil samples will be collected at the following depths:

. Five shallow zone samples will be collected from the top of the sediment layer to 3.1 m
(10 ft) below the top of the sediment layer, at 0.76-m (2.5-ft) intervals.” Based on the
expected depth ¢ he |, of the sed layer, the tl (3.1
to 3.7 m [10 to 12 ft] below the top of the sediment layer) woul A _10of
4.3t0 6.1 m (14 to 20 ft) bgs.

. Deep zone (greater than 4.6 m [15 ft] bgs) samples will be collected at 6.1 to 7.6 m (20
and 25 ft) bgs. If either of these samples that have the ground surface as the reference
coincide with sampling intervals collected with reference to the top of the sediment layer,
one sample will be sufficient.

! A shallow test pit is planned at the influent end of the 216-D-10 Ditch, which will be excavated using hand-held
equipment.
2 Sample depths refer to the top of the 0.6 m (2-ft) interval of soil at that location (e.g., a sample collected at 3.1 m
[10 ft] below the top of the sediment layer will correspond to the interval from 3.1to 3.7 m [10 to 12 fi] below the
top of the sediment layer).
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Physical property samples shall be collected from boreholes to provide site-specific values to
support RESidual RADioactivity Dose Model (RESRAD) efforts. Soil properties of interest are
lithology, particle-size distribution, and moisture content. Samples for physical properties that
require an undisturbed sample shall generally be collected with a split-spoon sampler equipped
with four separate stainless-steel or lexan liners. Samples will be analyzed in accordance with
American Society for Testing and Materials (ASTM) methods, which are listed in Table B2-3
(ASTM 1993). Physical property samples shall be collected at all major geologic units at the
four borehole locations. Requirements for the collection of physical property samples are also
listed in Tables B3-2 through B3-5.

Investigation-derived waste (IDW) generated during this activity will be handled in accordance
with the procedures identified in Section B2.0 and in the waste control plan (which can be found
in Appendix C of the work plan).

B3.3.2 est Pit (Auger) Sampling and Analysis

Chemical and radiological samples shall be collected from test pits (or shallow auger borings) at
the four sampling sites. At 216-A-29 Ditch, 216-B-63 Trench, and 216-S-10 Ditch, two test pits
will be excavated; four will be excavated at 216-S-10 Pond. Sampling locations are shown in
Figures B3-1 through B3-3.

Sample collection at test pits shall be guided by the sampling scheme illustrated in Figure B3-5
for a typical test pit. (Actual sampling frequencies may vary depending on the thickness of
backfill placed over the ditch, trench, or pond.) Site-specific sampling schedules are presented in
Tables B3-2 through B3-5. Sampling depths are similar to those for the boreholes, except that
the maximum sampling depth varies by site (up to 7.6 m [25 ft] bgs). If contamination is
observed during the excavation process via field screening equipment at the maximum sampling
depth, an additional deeper sample will be attempted (depending on the limitations of the
excavating equipment) for further resolution of the vertical contamination concentration profile.
Similar to sampling at the boreholes, samples shall be collected for chemical and radiological
analysis beginning at the top of the sediment layer at the bottom of the ditch, trench, or pond,
which will be identified using radiological field screening measurements, visual observation of
I, dthe  fessional judgment of the si geol

Samples at all test pit locations (with the exception of the test pit at the influent end of the
216-D-10 Ditch [see below]) shall be collected as follows:

. Five shallow zone samples will be collected from the top of the sediment layer to 3.1 m
(10 ft) below the top of the sediment layer, at 0.76-m (2.5-ft) intervals.'

° At 216-B-63 Trench and 216-S-10 Pond, soil samples will be collected at 6.1 and 7.6 m
(20 and 25 ft) bgs. If either of these samples coincide with sampling intervals collected
with reference to the top of the sediment layer, one sample will be sufficient.

' The depth corresponds to the top of the soil interval (a 0.3-m [1-ft] interval for test pits; a 0.6-m [2-ft] interval if an
auger is used).
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3.4 GEOPHYSICAL LOGGING

- New boreholes will be logged with a high-resolution spectral gamma-ray-logging system to
provide continuous vertical logs of gamma-emitting radionuclides, and with a neutron moisture
logging system to provide continuous logs of moisture content. In addition to the logging
performed on the new borings, high-resolution spectral gamma-ray logging are proposed in two
existing wells near the 216-S-10 Pond and Ditch (Wells 299-W26-6 and 699-32-77). Other
wells at the 216-S-10 Pond and Ditch, 216-B-63 Trench, and 216-A-29 Ditch are not suitable for
logging because they have annular seals.

The boreholes shall be logged prior to telescoping of casing and before abandonment. The
starting point for logging will be recorded, which is usually the ground surface or the top of the
casing. The site geologist will witness logging runs and verify before and after field calibrations
and repeat log intervals. Geophysical logging shall be performed in accordance with
Environmental Investigations Instruction 11.1, “Geophysical Logging” (WHC 1988), or other
approved procedures.

B3.5 SURVEYING

The location of all planned boreholes and test pits will be surveyed after the sampling and
abandonment activities are completed. Surveys shall be performed according to BHI-EE-01,
Procedure 1.6, “Survey Requir  ents and Techniques.” Data will be recorded in the North
American Vertical Datum of 1988 (NAVD 1988) and the Washington State Plane (South Zone)
North American Datum of 1983 (NAD 1983), with the 1991 adjustment for horizontal
coordinates. All survey data will be recorded in meters and feet.

B3.6 REVEGETATION

If applicable, test pit and borehole locations shall be revegetated after the pits have been
backfilled. Test pit locations shall be seeded with a mixture of grasses.
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Figure B3-4. Example Illustration of Borehole Sampling Intervals to Groundwater

for a Typical Ditch, Pond, or Trench.
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2 able B3

Potential Field Screening Methods.

Measurement
Type

Exposure/dose
rate

Contaminauon
level

Emission Type Method/Instrument Detection Limit
peid/gamma RO-20/R0O-03 portable 0.5 mR/hr
ionization chamber
Alpha/beta-gamma E-600 rawcieier with 100 dpm
SHP380-A/B scintillation probe | 1,000 dpm B—y
Volatile organic Photoiomizauon detector 2 ppm; may be

compounds

higher for some

roamnannde
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able B3-3. 216-B-63 Trench Sampling Schedule.

Physical Properties

Sample Samnle Maximum Sample ! rval Depth (ft) Analyte List”
Collection Loc Hn Depth of Sample p
+ ioati arameters
Methodology Investigation BTS bgs" <15 ft bes >15 ft bgs Intervals
Borehole b8827 B8827 100 ft bgs 0-2,2.5-45, 5-7, 20-22, 25-27, 50- Table B2-1 Table B2-2 1 sample from: Hydraulic
7.5-9.5,10-12 52,98-100 conductivity,
* Hanford particle-size
formation Unit 11 iciribution, bulk
o Hanford density, total
formation Unit 2 | porosity, and
moisture content
Test Pits BT-1, BT-2 26 ft bgs 0-1,2.5-3.5, 5-6, 20-21,25-26 Table B2-1 Table B2-2 N/A N/A
7.5-8.5, 10-11
Maximum Number of 23
Samples
Approximate Nur 1 4
of Field QC Sampies
Approximate Total 27

Number of Samples

Approximate Total
Number of Physical
Samples

BTS = below top of sediment
bgs = below ground surface

N/A = not applicable
QC = quality control

* If sample interval below ground surface is within 0.6 m (2 ft) of the samples collected below top of sediment, the below ground surface sample will not be collected.

® See Table B2-1 for detection limits and other analytical parameters.
¢ See Table B3-6 for details of QC samples.
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Table B3-5. 216-S

) Pond Sampling Schedule.

Physical Properties

Sample Sample Maximum Sample Interval Depth (ft) Analyte List"
Collection seation Depth of Sample P
. arameters
Methodology Investigation BTS bgs* <15 1t bgs >15 t bgs Intervals
Borehole B8829 B8829 200 ft None 50-52, 100-102, Not applicable Table B2-2 1 sample from: Lithology,
150-152, 198-200, o Hanford particle-size
just above water formation Unit 1 distribution, and
table (~225 ft) moisture content
. Hanford
I le witl b ° ank .
S::]]E;g;lm ¢ formation Unit 2
historic high » Plio-
I groundwater level Pleistocene unit
- Early Palousc
e Ringold
] Formation
Test Pits SP-1, SP-2, 26 ftbgs 0-1,2.5-3.5, 5-6, 20-21,25-26 Table B2-1 Table B2-2 N/A N/A
SP-3, SP-4 | 7.5-8.5,10-11
Maximum Number of 34
Samples
Approximatec Number g
of Field QC Samples
Approximate Total 4

Number of Samples

Approximate Total
Number of Physical
Samples

BTS = below top of'si

nent

bgs = below ground surtace

N/A = not applicable
QC = quality control

* 1f sample interval below ground surface is within 0.6 m (2 R) of the samples collected below top of sediment, the below ground surface sample will not be collected.

® See Table B2-1 for detection limits and other analytical parameters.
¢ See Table B3-6 for details of QC samples.
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B4.0 I ALTH AND SAFETY

All field operations will be performed in accordance with BHI health and safety requirements
outlined in BHI-SH-01, Hanford ERC Environmental, Safety, and Health Program, and in
accordance with the requirements of the Hanford Site Radiological Control Manual (DOE-RL
1996b). In addition, a work control package will be prepared in accordance with BHI-MA-02,
ERC Project Procedures, which will further control site operations. This package will include an
activity hazard analysis, site-specific health and safety plan, and applicable radiological work
permits.

The sampling procedures and associated activities will take into consideration exposure
reduction and contamination control techniques that will minimize the radiation exposure to the .
sampling team as required by BHI-QA-01, ERC Quality Program, and BHI-SH-01, Hanford
ERC Environmental, Safety, and Health Program.

An air monitoring plan will be developed for drilling activities at the 200-CS-1 waste sites. This
plan will be provided in a separate document to Ecology who will then seek concurrence from
the Washington State Department of Health. The plan will address the substantive requirements
(i.e., applicable or relevant and appropriate requirements) for these activities. It will include
quantification of radioactive emissions and implementation of best available radionuclide control
technology, and the plan will also define air monitoring.
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B5.0 MANAGEMENT OF INVESTIGATION-DERIVED WASTE

The IDW generated by characterization activities will be managed in accordance with
BHI-EE-10, Waste Management Plan, and Appendix E of the Implementation Plan (DC RL
1999) and the waste control plan contained in Appendix C of this work plan. Containment,
labeling, and tracking requirements are specified in BHI-FS-03, Field Support Waste
Management Instructions, Section W-011, “Control of CERCLA and Other Past Practice
Investigation Derived Waste,” and BHI-EE-01, Procedure 5.2, “Test Pit Excavation in
Contaminated Areas.” These procedures have been prepared to implement Ecology’s
requirements found in Strategy for Management of Investigation Derived Waste (Ecology et al.
1999). Management of IDW, minimization practices, and waste types applicable to 200-CS-1
OU waste control are described in the waste control plan (Appendix C of this work pl. ).

Unused samples and associated laboratory waste for the analysis will be dispositioned in
accordance with the laboratory contract, which in most cases will require the laboratory to
dispose of this material. The approval of the remedial project manager is required before
returning unused samples or waste from offsite laboratories.
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APPENDIX C

WASTE CONTROL PLAN
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C1.0 DESCRIPTION OF WORK

This waste control plan governs the management of investigation-derived waste (IDW) at the
216-A-29 Ditch, 216-B-63 Trench, 216-S-10 Ditch, and 216-S-10 Pond (Figures C-1 through
C-3). All of the sites are Resource Conservation and Recovery Act of 1976 (RCRA) treatment,
storage, and disposal (TSD) units. These waste sites are located in the 200-CS-1 Chemical
Sewer Operable Unit (OU). These sites are being characterized to provide data needed to refine
the site conceptual model, support an assessment of risk, and select remedial alternatives. The
scope of activities involves the excavation of 10 test pits and/or shallow auger holes and the
drilling of 4 boreholes. Soil samples will be collected and analyzed for radiological and
chemical contaminants of potential concern and physical properties.

Any wastes generated from this project will be managed in accordance with BHI-FS-03, Field
Support Waste Management Instructions, Work Instruction W-011, “Control of CERCLA and
Other Past Practice Investigation-Derived Waste,” which identifies the requirements and
responsibilities for containment, labeling, and tracking of IDW. This procedure was developed o
comply with the Environmental Restoration Program Strategy for Management of Investigation
Derived Waste (Ecology et al. 1999). An overview of this strategy is presented in Appendix E of
the 200 Areas Remedial Investigation/Feasibility Study Implementation Plan — Environmental
Restoration Program (DOE-RL 1999). The control of soil and decontamination fluid IDW from
test pits is detailed in BHI-EE-01, Environmental Investigations Procedures, Section 5.2, “Test
Pit Excavation in Contaminated Areas.” The control of soil, slurry, decontamination fluid, and
purgewater IDW from the soil boring and well installation is detailed in BHI-EE-01,

Section 1.11 “Purgewater Management,” Section 6.1 “Drilling and Sampling in Radiological
Contaminated Areas,” and Section 6.2, “Field Cleaning and/or Decontamination of Drilling
Equipment.”

Waste will be minimized by returning of test pit spoils back in the excavated area and

nonregulated soils (i.e., below dangerous waste limits and the Model Toxics Control Act
[MTCA] soil cleanup standards) to the ground at or near the waste site, decontamination of

equipment for reuse, and compaction of miscellaneous solid waste (MSW), as defined in the

Environmental Restoration Program Strategy for Management of Investigation-Derived Waste
“ ole retal. 1999),totheext p ticable.

Cl1.1 WASTE STREAM

Expected wastes include contaminated soils; decontamination fluid; purgewater; slurry waste;
and MSW such as disposable personal protection equipment, sampling equipment, wipes, rags,
paper, and plastic. Materials will be screened in the field with instruments, and wastes will be
segregated and managed in accordance with requirements presented below. Soil and
groundwater samples will be  lyzed at a laboratory for the constituents presented in

Table B3-2 of the Sampling and Analysis Plan (Appendix B of DOE/R1.-99-44).
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C1.2 WASTE GENERATION AND MANAGE!L..NT

As stated in Section 2.4.2.4 of the 200 Areas Implementation Plan (DOE-RL 1999), the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)
permitting exemption for onsite activities will be extended to CERCLA, RCRA past practice
(RPP), and TSD units (e.g., air permits will not be required), except that RPP and TSD units will
be incorporated into the Hanford Facility RCRA Permit. Therefore, requirements such as 90-day
accumulation will not apply to IDW generated from these TSD units.

All waste generated will be recorded in a logbook, with deta : such as the location and type of
waste, depth of sample, date of initial placement into container, date the container was sealed,
and Package Identification Number (PIN). The wastes shall be segregated, where appropriate,
based on action levels in Section C1.2.4 or as directed by the field team leader. Under no
circumstances should clean soil/material be mixed with contaminated soil.

Wastes will be store in one of three designated areas referred to as Central Waste Container
Storage Areas (CWCSA), which are shown in Figures C-1 through C-3. IDW will be stored at
these areas until analytical data are evaluated for proper waste designation. If the IDW meets the
waste acceptance criteria, it and will be disposed of at the Environmental Restoration Disposal
Facility (ERDF).

Details on the types and management of expected wastes are provided in the following
subsections.

C1.2.1 Miscellaneous Solid Waste

The MSW will be placed into a plastic bag and taped closed. The bag will be labeled with the
borehole or test pit number where the waste was generated and placed in appropriately labeled
drums or boxes in the appropriate designated storage area. The containers will be managed as
potentially hazardous v e and p ytical results or pr

knowl e associa | with the c« >C

C1.2.2 Vadose Zone Drill Cuttings

Drill cuttings will be screened using field instruments and contained in galvanized drums with
10-mil reinforced plastic liners as required for potentially mixed waste. Because contaminated
soil is expected to be intercepted in discrete intervals in each of the boreholes, the screening
results will be used to segregate the waste. The waste drums will be staged at the designated
storage areas and dispositioned using analytical results or process knowledge.

C1.2.3 Decontamination Fluid

Fluids (water) will generally be used to field decontaminate excavation equipment and sampling
tools. Water used to decontaminate excavation and sampling equipment at test pits will be
discharged into the pit prior to final backfilling with clean soil. Water generated from the
decontamination of drilling equipment will be containerized and managed according to the
Purgewater Agreement.
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C1.2.4 Test Pit Soil

Collection of soils associated with test pits is not required by the lead agency per the
Environmental Restoration Program Strategy for Management of Investigation Derived Waste
(Ecology et al. 1999). Field screening will be used to manage and segregate uncontaminated
soils from contaminated spoils.

Test pits activities will generate three types of IDW: soils, decontamination fluid, and MSW.
Miscellaneous solid waste and equipment will be managed according to BHI-FS-03,

Section W-011. Soils and decontamination fluids will be managed according to this section and
BHI-EE-01, Section 5.2, “Test Pit Excavation in Contaminated Areas.”

Test pits will be excavated and sampled with a backhoe. Soil removed from the excavation will
be screened and segregated into two piles: clean and contaminated. The contaminated soils will
be stockpiled on 10-mil plastic. The segregation will be based on action levels of 5 ppm for
volatile organic compounds and twice background for radiological contamination. Additional
radiological action levels are specified in Subsection 4.4, E through G of BHI EE-01,

Section 5.2, “Test Pit Excavation in Contaminated Areas.” All test pits shall be backfilled with
soil from the excavation. Soil shall be returned to the test pit in the reverse order of removal
(i.e., the last material removed is placed back into the hole first). The plastic liner may also be
disposed of with the contaminated soils into the test pit to minimize the risk of personnel contact.
Clean soils will be placed on top of the contaminated soils followed by revegetation, if needed.

C 2.5 Purgewater Waste

All purgewater will be collected and managed in compliance with the Strategy for Handling and
Disposal of Purgewater at the Hanford Site, Washington (DOE 1990) and in accordance with
BHI-EE-01, Section 1.11 “Purgewater Management.”

Purgewater containing constituents in excess of collection criteria will be collected and stored in
purgewater Modutanks. Purgewater containing constituents in concentrations lower than the
collection criteria will be taken to other areas on the site and discharged directly to the soil.

C1.2.6 Slurry Waste

Slurry waste including groundwater slurries and drilling fluids will be containerized, staged at a
designated storage area, and dispositioned using analytical results. Containerized slurry waste
that contains contaminants above established release criteria will be managed in accordance to
BHI-FS-03, Section W-011, “Control of CERCLA and Other Past Practice Investigation Derived
Waste.” Slurry waste containing hazardous and radiological constituents below the release
criteria will be returned to the ground at or near the point of origin.
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C1.5 RECORDS

Original copies of all sampling and waste inventory documentation (BHI-FS-038) will be
forwarded to the assigned waste transportation specialist to be included in the waste file and to
initiate waste tracking in the Solid Waste Information Tracking System (SWITS). The waste file
will be submitted to Document and Information Services for inclusion into the project file
following final waste disposition.

C1.6 ESTIMATE OF IDW QUANTITIES

Estimates of the amount of waste that will be generated during this field investigation are
detailed in Table C-1. These quantities are based on IDW generated during drilling of
borehole 299-E-33-333 at the 216-B-2-2 Ditch, which was drilled to a depth of 76.5 m (251 ft)
below ground surface.
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Figure C-3. Location Map and Waste Container Storage Area
for the 216-S-10 Ditch and 216-S-10 Pond.
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Table C-1. Estimate of Investigation-Derived Waste Quantities.

Soil and Waste

Miscellaneous Solid Waste

. Total
Site Media | Method Cuttings | Trench | Total PPE/ | Disposable Solid
(g Spoils (gal) Trash Equipment Waste
(gal) (gal) (mal)
200-CS-1 Soil Drilling 2,400 0 2,400 ' 150 235
Liquid Drilling 0 0 0 0 0 0
Soil Test pit 0 0 0 300 70 370
Liquid Test pit 0 0 0 0 0 0
2,400 925

PPE = personal protective equipiici
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