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EXECUTIVE SUMMARY

This data quality objective summary report supports site characterization decisions for remedial
investigation at treatment, storage, and disposal units in the 200-PW-4 General Process Waste
Group Operable Unit. The 200-PW-4 operable unit consists of 13 Besource Conservarion and
Recovery Act of 1976 (RCRA) past-practice waste sites {consisting mostly of cribs and trenches),
2 RCRA treatment, storage, and disposal units, and 1 unplanned release site. The operable unit
designation and waste site assignments are defined in DOE/RL-98-28, 200 Areas Remedial
Investigation/Feasibility Study Implementation Plan - Environmental Restoration Program
(hereinafier referred to as the Implementation Plan). Waste sites in the 200-PW-4 operable unit
recerved mostly process dl'ainagea process distillate discharge, and miscellaneous condensates
from the T and U Plants, the Reduction-Oxidation Plant, the Plutoniom-Uranium Extraction
Plant, the Hot Semiworks Facility, and several contributing tank farms. Data collected during
the remedial investigation will be used to determine if the waste sites are contaminated sbove
levels that will require remedial action, to support evaluation of remedial alternatives and/or
closure strategies, and to verify or refine the preliminary conceptual contaminant distribution

modeis,

Deseribed m DOE/RL-2000-60, Rev. 0, 200-PW-2 Uranium-Rich Process Waste Group
Operable Unit RIFS Work Plan and Process Waste RCRA TSD Unir Sampling Plan, and a5 a
result of recent discussions with the regulators regarding streamlining the 200 Area assessment
process, the assessment of the two 200-PW-4 operable unit RCRA treatment, storage, and
disposal units has been integrated into the remedial investigation/ feasibility study provess as part
of the 200-PW-2 operable unit. By adding the assessment of these two treatment, storage, and
disposal units to the scope of the 200-PW-2 operable unit, it will be possible to acceleraie the
investigation of all process waste-type related RCRA treatment, storage, and disposal units. The
planned implementation of field activities for the 200-PW-4 operable unit will be integrated with
the 200-PW-2 remedial investigation. Subsequent documentation such as the remedial

investigation report will incorporate these two treatment, storage, and disposal units.

it
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Thus data quality objective effort follows the concepts developed in the Implementation Plan
(DOE/RL-98-Z8) for using analogous sie contaminant data to reduce the amount of
characterization required to support remedial investigation/feasibility study decisions, These
concepts involve grouping sites with similar progess higtories, structures, and contaminants and
then choosiug one or more representative sites for comprehensive field investigation, inclnding
sampling during remedial investigstion activities. Findings from the remedial investi g;{titﬁtt at
representative sites then are used o make remedial action decisions for all of the waste sites in
the operable unit. Analogous sites for which field data have not been {or will not be} coliected
are assumed to have chemical characteristics similar to the representative sites that are
characterized. A record of decision for the operable unit will be obiained through the remedial
investigation/feasibility study process using the data collected during the remedial investigation.
This record of decision will be supplemented with a RCRA permit modification for the two
treatment, storage, and disposal units. The analogous sites (those not sampled during the
remedial investigation) will be addressed during the confirmatory sampling phase to ensure that
the remedial action specified in the record of decision is appropriate and to provide design data
as needed. Following remedial actions, verification samples will be collected to support site

closeout.

For the 200-PW-4 operable unit, two treatment, storage, and disposal units have been identified.
The goals of the remedial investigation are to provide the data needed to support remedial
decisions and to refine the preliminary conceptual contaminant distribution and exposure models

for this operable unit. The data will be generated mainly through soil sampling and analysis.

Washington State Department of Ecology Publication No. 94-49, Guidance on Sampling and
Diata Analysis Methods, was used in developing the sampling design for the remedial
mvestigation. Because the data will not be used to demonstrate compliance with a cleanup level,
focused (biased) soil sampling of areas selected with the highest contamination potential was
chosen rather than an area-wide {unbiased) sample desipn. The concentrations of all
contarminants in each soil sample will be compared divectly with the cleanup levels; a statistical

analysis of the sampling data is not appropriate for focused sampling schemes and is, therefore,

iv
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ot used in this report, The locations of samples exceeding the cleanup level will be used o

delineate the areas of soll contamination requiring a decision on the need for remediation.

The proposed sampling locations were selected with the goal of intersecting the areas of highest
contamination and determining the vertical extent of contamination. The nature

{e.g.. contaminant type and concentration) and the vertical extent of the contamination are the
major remedial investigation data needs. In general, for sites that have not been characterized
adequately, & borehole will be drilled to the groundwater table and soil samples will be collected
from the entire length of the borehole. Geophysical logging of planned and existing boreholes

also will be performed.

The contaminants of potential concern were identified through process history information and
previous data collection efforts, Analytical performance criferia were based on WAC 173-340,
“Muodel Toxics Control Act-Cleanup,” Washington ddministrative Code, chemical comphiance
criteria and other applicable or relevant and appropriate requirements. In the absence of
applicable or relevant and appropriate requirements, other preliminary action levels were
wentified to determine analytical performance criteria. These levels provide the basis for
wdentifying the laboratory or field soreening detection limits required to support remedial action
decisions. A modified version of the U.8. Environmental Protection Agency’s data quality
objectives guidance (EPA/GOO/R-96/003, Guidance for the Data Quality Objectives Process)
was used to identify project data quality needs, evaluate sampling and analysis options, and

document project data guality decisions.
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1.0 STEP1--STATE THE PROBLEM

The purpose of data quality objective {DQO) Step 1 is to clearly and concisely state the problem
1o ensure that the focus of the study will be unambiguous.

1.1 INTRODUCTION

This summary report has been developed to support the remedial investigation/feasibility study
(RI/FS) and remedial action decision-making processes for the 200-PW-4 Operable Unit (OU).
The 200-PW-4 QU is being remediated under a Resowrce Conservation and Recovery Act af
1976 (RURA) approach. The 200-PW-4 OU consists of 2 RCRA treatment, storage, and
disposal (TSD) units, | unplanned release site, and 11 RCRA past-practice disposal sites. The
TSD units include one retention basin and one crib. This DQO summary report focuses on the
development of sampling designs for the TSD units in this QU, in accordance with agresments
reached with the regulatory agenciss.

The Washington State Department of Bcology (Bcology} Publication No. 94-49, Guidance on
Sampling and Data Analysis Methods, was used during this DQO process to support the
selection of an appropriate sampling approach. Table 1 of the Ecology guidance summarizes
approaches for sampling and data analysis considered acceptable to Ecology. This guidance
shows that a focused sampling approach may be used to investigate a site that is known to be
contaminated, and contaminated reglons may be identified for sampling and anatysis.

The 200-PW-4 QU waste sites received mostly process drainage, process distillate discharge, and
nriscellaneous condensates from the T Plant, U Plant, the Reduction-Oxidation (REDOX) Plant
(i.e., § Plant), the Phutonium-Uranivm Extraction (PUREX) Plant {i.e., A Plant), the Hot
Semiworks Faility (ie., C Plant), and several other contributing tank farm-related facilities such
as the 242-A Bvaporator. The waste was disposed to the vadose zone through cribs, trenches,
and a french drain. A map of the Hanford Site is provided in Figure 1-1 and depicts the

200 Areas and vicinity (i.e., the location of the 200-PW-4 OUI). Figures 1-2 through 1-4 identify
the locations of the 200-PW-4 Ol waste sites and the associated source facilities, In paraliel
with the development of this DQO summary report, a formal evaluation of the consolidation of
the 200-PW-2 and 200-PW-4 OU waste sites was performed against the conceptual modals in the
200-PW-2 work plan. This resulted in the development of a series of tables to document the
evaluation process. These tables and a more detailed explanation of the logic used for this
evaluation are presented in an appendix to the work plan (DOE/RL-2000-66, Rev. 0).

The goal of this evaluation was to align the consolidated (8] waste sites with the appropriate
representative waste sites and TSD uaits based on the potential nature and vertical extent of
contamination, so that remedial alternative(s) chosen for the sites would be an effective and
reasonable choice. At the conclusion of this evaluation, it wus determined that the 216-C-3 Crib
which previously was identified as a representative waste site for the 200-PW-4 OL] was
adequately addressed by the contuminant distribution model for the 216-B-12 Crib from the
200-PW-2 OUL This was based on waste site physical conf guration, frquid effluent volumes,
soil pore volumes, and contaminant concentrations. As a result of this evaluation i was
conflrmed that only the two RCRA TSD units within the 200-PW-4 OU required
characterization.

ES
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Figure 1-1. Location of the Hanford Site and 200-PW-4 Operable Unit Waste Sites.
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Figure 1-2. 200-PW-4 Operable Unit Waste Sites Located in the 200 East Area.
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Figure 1-3. 200-PW-4 Operable Unit Waste Sites Located in the 200 West Area.
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Figure 1-4. Additional 200-PW-4 Operable Unit Waste Sites Located in

the 200 West Area.
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1.2 PROJECT SCOPE

This DQO summary report focuses on RI characterization for two TSD units associated with the
200-PW-4 General Process Waste Group OU. The DQO summary report and sampling and
analysis plan (SAP) (to be issued) will provide the basis for the RI for the 200-PW-4 RCRA
past-practice sites and the RCRA facility investigation (RFT) for the 200-PW-4 TSDs. The
Implementation Plan (DOE/RL-98-28) presents a consistent approach to data collection activities
associated with 200 Areas assessment and remediation activities. The activities mclnde all
phases of sampling required to support the completion of the integrated RCRA/Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) process outlined
in Section 2.3 and depicted in Figure 2-2 of the Implementation Plan (DOE/RL-98-28). Specific
activities mclude the following:

» Data collection at TSDs defined for the waste group-specific OU work plan, with an
emphasis on verifying the conceptual models. This will support preparation of a focused
FS and remedial action decision-making

» Data collection after the record of decision (ROD} to confirm that all other sites in the
specific waste group OU meet the conceptual models that have been developed for the
Site. In addition, data collection activities will be included as part of the remedy selected
for the waste group and will provide site-specific information for preparation of the
remedial design report/remedial action work plan {RDR/RAWP)

s Verification sampling will be performed to determine that remedial objectives have been
met. For the remove, treat, and dispose altemative, the RDR/RAWP will identify data
collection requirements to verify that remedial action objectives have been met. For sites
where wastes have been contained in place, an operations and maintenance plan will be
prepared to demonstrate the adequacy of the remedial action. For example, this plan
would specify barrier performance monitoring activities

»  Data collection defined as part of the postelosure monitoring plan section in a closure
plan for a RCRA TSD unit.

This DQO process supports the data collection (from the first bullet) that will support the
evaluation of remedial alternatives and RVFS decision-making. Additional DQO processes will
be conducted to define the sampling requirements for the other phases of data collection.

An RIFS work plan for the 200-PW-2 OU (DOE/RL-2000-60, Rev. 1) has been prepared to
satisfy, m concert with the Implementation Plan (DOE/RL-98-28), the requrements of both the
RI and the RFI. The details for the waste sites from the 200-PW-4 OU will be added to this
work plan to consolidate the approach to characterization of these two OUs. The data acquired
during the RI will support the RVFS and RF/corrective measures study processes for these OUs.
For ease of preparation and readability (and as described in the Implementation Plan
[DOE/RL-98-281}, the RVFS terminology will be used throughout the DQO summary report and
work plan documents.
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1.3 PROJECT OBJECTIVES

The objective of the DQO process for the 200-PW-4 General Process Waste Group Ol s 1o
determine the environmental measurements necessary to support the RI/FS process and remedial
decision making, including refinement of the preliminary conceptual contaminant distribution
model. Additionally, the DGO process supports development of an SAP for the RE, which will
be included a8 an appendix to the consoldated RIFS work plan for the 200-PW-2 and 200-PW.4
QUs (DOERL-2000-60, Rev, 1).

Possible altemnatives identified in the Implementation Plan (DOE/RL-98-28} include the
following:

» No action alternative (no instilutional controls)

s Engineered multimedia barmier

» Excavation and disposal of waste

» In sitn vitrification of soil

« I situ grouting or stabilization

» Monitored natural attenuation {with institutional controls).

1.4  PROJECT ASSUMPTIONS
Project assumptions for the Riinclude the following.

» The DGO provess used for this project follows U8, Environmental Protection Agency
(EPA)Y EPABOO/R-96/033, Guidance for the Data Quality Objectives Process, and
Section 6.1 of the Implementation Plan (DOE/RL-98-28).

»  The 200-PW-4 QU waste group is a source waste group, and the investigations will focus
on vadose zone soil comtamination.

» The Implementation Plan {DOE/RL-98-28) outlines the assessment and remediation
approach to be followed for the OU:

—~  Defines the regulatory framework

~  Generally identifies the charactenzation approach

~  Provides background mformation on 200 Areas site conditions, operational history,
and secondary plans {e.g., quality assurance, health and safety, information
management, waste management}

-~ Provides governing assumptions, including preliminary applicable or relevant and
appropriate requirements { ARAR), land-use considerations, remedial action
obiectives, and remedial action alternatives,

» The analogous site approach will be used. The DO effort and characterization will be

Hmated fo two TSE units. However, the characterization data will be used to reach
remedial decisions for all waste sites within the OUL
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One representative waste site originally was selected in DOE/RL-96-81, Faste Size
CGrouping for 200 Arveas Soil Investigations, for the 200-PW-4 OU:

- 216-C-3 Crib (typical sie).
The TSI} units in the 200-PW-4 OU are as follows:

- 216-A-37-1 Unb
~  207-A South Retention Basin,

Sixteen specific waste sites and unplanned releases within the OU are histed in
Appendix G of the Implementation Plan (DOE/RL-98-28). Sites identified in the
200-PW-4 OU, in addition fo the representative and TSD sites shown above, are histed
below:

»  216-A-34 «  200-E-WS.3 s 216-T-20
»  216-A-45 +  216-5-4 o 216-U-10
s 216-C-5 «  216-5-22 s 216-U-17
s 2le-C7 »  216-5-23 s UJPR-200-E-145,

. 216-C-10

Characterization of the 216-11-16 Crib area was conducted as part of the 200-UP-2 QU RI
ofthe 216-U-1 and -2 Cribs in the early 1990s (DOE/RL-95-13, Limited Field
Investigarion for the 200-UP-2 Operable Unit).

Existing characterization data from waste sites within the OUs and analogous data

{i.e., borehole logging resulls from the viemuty of the waste sites} will be used to support
the DOQO process and fo prepare the work plan. Based on historical site uses and current
contaminant of potential concern (COPC) mformation, 1t is expected that waste site
contaminants of concern {COC) will exceed action levels and that reraediation will be
required at most sites. However, it is possible that COC action levels will not be
exceeded. In this instance, follow-up verification sampling daring the confirmatory,
design, and verification phases would be conducted to ensure that site closeouts without
remediation are adequately supported, These activities would be conducted under
separate DO processes.

This DQO will be used to generate the details for the 200-PW-4 QU that will be inserted
into the SAP, which will be an appendix to DOE/RL-2000-60, Rev. L.

Prelimunary conceptual contaminant distribution models have been developed for both
the 207-A South Retention Basin and the 216-A-37-1 Cnib. Both models sre presented in
this B0,

Remedial actions likely will be reguired to achieve ARARs, including the soil cleamup
standards of Washington Administrative Code WAC 173-340 for chemical contaminants
and radiological dose limits io be determined in the fiture. For the purposes of this DOO
process, a dose humit range of 15 to 300 mrem/yr above natural background for

1-8
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radionuctides in soil under an industrial exposure sceparnio is assumed as a reasonable
representation of an acceptabie range of dose limits, In accordance with 10 CFR 20,
“Standards for Protection Against Radiation,” and 10 CFR 833, “Radiation Protection for
Oecupational Workers,” the total effective dose equivalent for members of the public
entering a controlled area is 100 nwem/yr. Becaunse the waste sites in this OU are
contained within the exclusive land-use boundary for the 200 Areas, an industnal land-
HSE SCOnArio is assumed.

Potential data uses that need to be considered when developing DOOs inclhude
preliminary conceptual contarninant distribution model refinement; evaluation of
remedial action altermatives, remedial action decisions, and risk assessment; and worker
health and safety,

The data collected will support investigation-derived waste (IDW) disposal. A
subsequent DOQO process will be conducted to designate the wastes that are generated
during RIFS characterization sampling, IDW will be desigpated by Fluor Hanford
Waste Management afier analytical data, process knowledge, and other mputs such as
groundwater listed waste code requirements have been evaluated.

Wastes with mobile contaminants were disposed of at these stes and have impacted
groundwater in the past at the 216-A-37-1 Crib. However, evaluation of groundwater
comtamination and remediation is not included in the scope of the work plan.

At this point in time, and based on the available information reviewed for this DQO
process, the wastes that were discharged from the 242-A Evaporator to the two TSE units
are regulated as mixed waste, because the waste was derived from a waste containing
spent halogenated and nonhalogenated solvents {FG01, FOO2, FOO3, FOO4, and FOOS), and
becanse of the toxicity of ammonia {WT02, state-only, toxic, dangerous waste).
Characteristic heavy metal constituents will be evaluated based on total analytical results.
Toxicity characteristic leaching procedures may be conducted if the total results excesd
20 times the regulatory standards in WAC 173-303-090, “Dangerous Waste
Regulations,” “Prepanng Dangerous Waste for Transport,” Washingron Administrative
Code.

Supplemental samphng requirements that result from integration efforts with other
projects are not addressed in this DOO summary report but will be incorporated in the
SAP, which will be issued following the issnance of this DOO report, as an appendix of
DOE/RL-2000-60, Rev. 1.

Ecological DQOs will be addressed under a 200 Areas-wide strategy. The sirategy is
phased and supports both 200 Areas-wide and OU-specific evaluations. Phase ¥ of the
strategy consists of compiling existing 200 Areas ecological data into an ecological
summary report (DOEMRL-2001-534, Ecological Evaluation of the Hanford 200 dreas -
Phase £ Compilation of Exisiing 200 Areas Feological Data, Draft A), which is
scheduled to be completed in fiscal year 2003, Specific requitements for Phase [1 wil be
developed based on the resulls of the Phase | evaluation. For the 200-PW-32 O], an
ecological SAP will be prepared 1f waste site-specific soil samples are required to support
an Oll-specific ecologioal evaluation. The Phase If BQO is planned to be compieted in

1-9
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fiseal vear 2003, at which time the 200-PW-4 ecological SAP will be prepared and
implemented, if necessary,

The RI {i.e., mnitial QU characterization} will validate or provide the basis to refine the
preliminary conceptual contaminant distribution models for the two RCRA TSD umits in the OUL
The other waste sites in the 200-PW-4 OU will be aligned with 200-PW-2 OU representative
waste site conceptual contamnant distribution models as detailed in the 200-PW-2 work plan
{DOEMRL-2000-60, Rev. 9) or with contaminant distribution models defined in other OUs, as
presented in Appendix C of the work plan, The preliminary conceptual contanyinant distribution
models and the preliminary exposure model will be used o develop and evaluate remedial action
alternatives apphicable to the OU in an FS/closure plan. The RIFS will form the basis for
selecting a preferred remedial action in a proposed plan for the waste sites. The TSD units will
be incorporated tnto the RCRA permit through the permit modification process.

1.5 PROJECT ISSUES

Project issues inchide both the global issues that franscend the specific DQO process and the
techmcal issues that are unigue to the project. Both global and project technical issues have the
potential to impact the sampling design or the DQOs for the project.

1.5.1 Giobal Issues

Une global issue was identified during the interview meeting between Ecology, the EPA, and the
U.S. Department of Energy, Richland Operations Office {RL), which was the preliminary action
level for exposure to radionuclides. Current activities to evaluate cleanup levels are under way
for the 100 and 300 Areas, and similar activities also will be conducted for the 200 Arcas. For
the purposes of this DQO summary report, a preliminary action level of 300 mrem for annual
dose exposure to radionuclides will be used to evaluate appropriate analytical requirements. This
level falls in the representative range of potential cleanup standards based on current land-use
assunptions, regulatory requirements, and other requirements. The final cleanup standards will
be proposed in the FS and proposed plan and will be approved in the ROD for the OU.

1.5.2 Project Technical Issues

The 216-C-3 Crib was identified as a representative waste site for the 200-PW-4 QU in the
Implementation Plan (DOE/RL-98.28). Howaever, the consoldation of the 200-PW-4 OU waste
sites into the 200-PW-2 OU work plan resulted in an assessment of the 200-PW-4 OU waste sifes
agamst the 200-PW-2 QU conceptual contaminant distribution models. Consequently, the
216-B~12 waste sife was identified as an appropriate conceptual contaminant distribution model
for the 216-C-3 Crib, based on waste site physical configuration, Lquid effluent volumes, soil
pore volumes, and contaminant concendrations. Therefore, the 216-C-2 Crib will not be retained
as & representative waste site for the 200-PW-4 OU. Instead, the information obtained from the
investigation of the 216-B-12 waste site and the two 200-PW-4 TSD units, as well as other
mformation from the 200-PW-2 Ol investigation, will serve as the characterization data for the
200-PW-4 OUL

1-10
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1.6 WASTE SITES AND OPERATING HISTORY

The 200-PW-4 General Process Waste Group OU consists of 16 waste sites located in the
Hanford Site 200 East and 200 West Areas. Figures 1-1 through 1-4 depict the locations of the
study areas refative to the 200 Areas. The 200-PW-4 OU waste sites and one unplanned release
site received mostly process dramage, process distillate discharge, and miscellaneous
condensates. Most of the waste discharged o the soil eolumn in this OU was generated at

U Plant, REDOX Plant, PUREX Plant, the 242-A BEvaporator, and the Hot Semiworks Facility
{C Plant) from 1952 through 1994,

1.6.1  Plant History

The U Plant was constructed in 1944, based on the design of T and B Plants and initially was
used to frain personnel for the wanium/plotonium separation and purification operations
conducted in T and B Planis. During the fraining phase, only water was used in the plant
systems and no waste streams were generated. However, in 1951 U Plant was modified for the
granium recovery process (URP). From 1952 to 1938, U Plant was used to recover unprocessed
wranium stored in single-shell tanks for reuse in the reactor plants and for waste volume
reduction at T and B Plants. A later operation conducted at U Plant was the “scavenging” or
precipiiation of long-lved fission products from the settling process before the waste was
discharge to the soif eolumm. The final operation of U Plant was the conversion of uranyi nitrate
hexahydrate (UNH) to uranium trioxide (UQ;). This operation was accomplished by caleinating
the UNH in a batch process within the 224-U Building. In 1937, the batch conversion of LUINH to
U0, was renovated. The two calcinators previously used were removed and replaced with six
newer caloinators. The operation was updated to a continuons flow and the 224-U Building
became known as the 1LJ0; Plant,

The UO; Plant operated from 1958 unti] 1972 when the PUREX Plant was placed in stand-down
mode, During that time, the UO; Plant converted UNH from the PUREX Plant and REDOX
Plant to UQy powder. The powder was packaged at the UG: Plant, stored, and sent offsite to
QOak Ridge National Laboratory in Tennessee, and later to Fernald, Ohio, where the UQ; powder
was converted o uranium metal and retumed to the Hanford Site’s 300 Area for fiel extrusion
rework. The U0Os Plant resamed operations in 1984 fo process UNH from the PUREX Plant.
Because the feed lines from the REDOX Plant and 221-U Building were no longer in use, they
were disconnected and capped in the UOs Plant. Operations of the U0; Plant ceased in 1988,

The REDOX Plant {S Plant) was the first contimzous plutonium-separation operation at the
Hanford Site. Not only did the REDOX Plant separate weapons-grade platontum from the
wradiated fuel rods, but it also recovered unspent uranium. The REDOX Plant emploved the
solvent extraction process, which used hexone {methyl isobutyl ketone} and aluminum nitrate
nanohydrate in nitric acid, to complete these separations within the snionic resin eohumns. The
REDOX Plant operations began in 1932 and continued weti] 1967.

The PUREX Plam replaced the REDOX Plant’s separation process. The PUREX Plant process
used a recoverable salting agent, proving to be econemically more feasible, generating less
waste, and operating more safely than the REDOX Plant’s process. The construction of the
PUREX Plant was completed in late 1955, The PUREX Plant operated continuously fram
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November 1955 until 1972, separating weapons-grade plutonium and depleted waniom products
from Hradiated fuel. The PUREX Plant was placed in standby mode from 1972 until 1983 and
then restarted in 1983, continuing operations until 1983 when it was deactivated. Since the
initial operation of the PUREX Plant, it has been modified to reprocess several types of fuel fo
obtain various products, including zirconium alloy- {zircaloy-) clad fuel with several different
enrichments, ranging from 0.72% to 2.1% of uranium-235 exposed at various durations {300 1o
approximately 3,000 megawatt days/ton of uranium} to obtam fuel-grade plutonium; shghtly
enriched uranium and neptunium; uraniom metals; uranium and plutonium oxides; and several
thoria targets,

The 242-A Evaporator is the primary waste concentrator for the Hanford Site mixed wastes that
are stored and treated in the double-shell tank svstern. Treatment of the wastes removes water
and most volatile orgamics. The 242-A Evaporator started operations in September 1977 and was
originally designed for a useful life of 10 vears. Subsequent upgrades have extended that service
hfe. Two waste streams leave the 242-A Evaporator following the treatment process. The first
waste stream, the concentrated slurry, is pumped back into the double-shell tank system {the AN,
AW, and/or AP Tank Farms). The second waste stream, process condensate, originally was
routed through condensate fillers for treatment before release o the 207-A Retention Basins and
the 216-A-37-1 Crib, Following cessation of discharge to these facilities in April 1989, when it
was determined that the effluent contained mixed waste regulated under WAC 173-303, the
242-A Evaporator facilily was upgraded and discharges were rerouted to the Liquid Efffuent
Retention Facility, where the discharge receives final treatment at the Effluent Treatment
Facility.

The Hot Semiworks aggregate area was composed of two primary facilities: the 201-C Process
Building and the CUrnitical Mass Laboratory (209-E Building). The 201-C Process Building was
constructed in 1949 as a pilot plant for reprocessing reactor fuel, first using the REDOX Plant's
chemical process and then using the PUREX Plant’s chemical process in 1954, In 1961, the
building was again converted to recover strontivm from fission product waste, This facility
operated until 1967 and remained in safe~-storage mode until decommissioning began in 1983,
The Critical Mass Laboratory operated in the 209-E Building from 1960 {0 1983, conducting
criticality experiments with plofonium nitrate and enriched uranium solutions, Criticality
research also was conducted with solid special nuciear materials and fuels. The Critical Mass
Laboratory averaged 15 such experiments per year with a maximum of 50 per vear. Currently,
the Crittcal Mass Laboratory 15 closed but not decommissioned. No research has ocourred there
simee 1983,

Liquid wastes generated at U Plant, PUREX Plant, REDOX Plant, C Plant, and T Plant were
routed to underground storage tanks {e.g., various REDOX Plant, PUREX Plant, and U and

T Plant tank farms) through an underground transfer system. The Hauid waste then was
evaporated {concentrated} and often neutralized before being routed for various disposal options.
The storage tanks were used to settle the heavier constituents out of the liquid effluents, frming
studge. The lguad supematants in the tanks ultimately were discharged to the soil column via
cribs, dramns, trenches, and mjectionfreverse wells, Process distillate and drainage liquids also
were sent to eribs and trenches via this underground network (Waste Information Data System).

Cribs and drains were designed to inject or percolate wastewater into the soil column. French
drains generally were constructed of steel or concrete pipe. Cribs are shallow excavations that
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either are backfilled with permedble material or are voids created by wooden or concrete
structures. The cribs and drains typically received low-level radioactive waste for disposal, and
most cribs were designed to receive Haquid until a specific retention, volume, or radionuciide
capactly was mel.

Trenches are shallow, long, narrow, unlined excavations and often were located adjacent o other
trenches. Some of the trenches have been backfilied and marked as a single group of trenches.

1.6.2

Process Information

The processes at U Plant, REDOX Plant, PUREX Plant, and the Hot Semuworks Facility that
generated the primary waste streams o the 200-PW-4 OU waste sites included the following:

plant operations. Waste streams included agueous and organic solvent extraction wastes
from urapiwm-recovery operations of original bismuth phosphate/lanthanum fluoride
separation-process wastes, process drainage, process distillate drainage, and
miscellansous off-gas/steam condensates from the 291-U-1 Stack, waste treatment
condensers, miric acid and solvent recoveries, 241 and 244 vaults {waste
freatment/storage), and 224-11 chemical sewer and storm drainage waste streams.

mainly aqueous and organic solvent extraction wastes from several REDOX Plant
operations, including process drainage, process distiflate drainage, and miscellaneous off-
gas condensates from the silver filter, alr sparger, ruthenium tetraoxide scrubber, nitric
acid recovery and radiciodine off-gas treatment, and waste treatment condensers, solvent
recovery, and 240 and 241 vaults {waste treatment/storage) waste streams.

PUREX Plant: Waste genergted in 202-A, 203-A, 206-A, 293-A, 294-A, and 295-A
Buildings. Waste streams were mainly agusous and organic solvent extraction wasies
from several PUREX Plant operations, including process drainage, process distiliate
drainage, and miscellaneous off-gas condensates from the acid absorbers, ammonia
scrubber, mitric acid fractionalization, waste treatment condensers, solvent recoveries,
mtric acid storage, and waste treatment/storage waste streams,

Plant high-salt waste, process condensate from the 201-C Process Building, and material
described as “cold-ran™ waste from the REDOX and PUREX processes. From
September 1933 to June 1957, the cribs also received high-salt, cold-run waste from the
201-C Process Building (WHC-SD-EN-TI019, Hydrogeologic Model for the 200 East
Groundwater Aggregate Area). After June of 1957, the Hot Semiworks Facility was
converted to an experimental strontiom, cerium, promethium, and technetium recovery
factlity in the 1960s. Before the actual pilot recovery activities were begun, extensive
"cokd-run” trials were conducted routinely using nonradicactive materials to verify the
operational status of the equipment. From 1960 to 1983, the Critical Mass Laboratory
{houssd in the 209-E Building) also was in operation. Criticality experiments were
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conducted with platontum nitrate and enriched uraninm solutions, Experiments also were
performed using solid special nuclear matenals and fuels.

o  Tanks 241-5-101 and 241-8-104: Tanks 241-5-101 and 241-8.104 received REDOX
cladding wastes and high-level wastes from 1933 to 1956, This waste often was seif-
botling. Vapors were colected and routed through condensers. The condensates then
were routed fo the 216-5-4 Crib.

»  242-A Evaporator Facilisy: Waste from the A Tank Farms was routed 1o Tank
241-AW-102, which fed the 242-A Bvaporator. Waste sent to the 242-A Evaporator
included dilute noncomplexed radioactive waste, PUREX dilite miscellansous waste,
PUREX cladding removal waste, and complexed radioactive waste. The 242-A
Evaporator also received quantities of 204-AR (rank car) wastes, 300 and 400 Laboratory
wastes, 100 N wastes, B Plant aging wastes, United Nuclear Corporation fuel fabrication,
and Plutonium Finishing Plant wastes. These wastes may have contained spent solvents.
Hazardous chemicals nsed inglude sodium nitrate used to regenerate ion-exchange
columns, sodim hydroxide used for decontammation applications, and the antifoam
agent used i the evaporator vessel.

w  241-TX-135 Diversion Box: The 216-T-20 Trench received contaminated nitric agid
from the 241-TX-155 Diversion Box Catch Tank. In 1952, the cateh tank was used to
transfer T Plant wastes to onibs and trenches. The T Plant was constructed in 1944, From
1945 10 1956, T Plant operations consisted of a batoh-wise, inorganic chemical separation
{hismuth phosphate/lanthamen fluoride process) of weapons-grade phitonium from
nradiated uramum, fission, and activation products.

Figuares 1-5, 1-6, and 1-7 show graphical representations of the U Plant, PUREX Plant, and
REDOX Plant processes and the corresponding waste streams that were discharged to the
200-PW-4 OU waste sites. Figure 1-8 shows the graphical representation of the process
condensate process in the 242-A Evaporator.
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Figure 1-6. Plant Processes and Waste Streams at the Plutonium Uraninm Extraction Plant,
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gure 1-7. Plant Processes and Waste Streams at the Reduetion Oxidation Plan,
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1.7  WORKSHEETS FOR STEP I - STATE THE
PROBLEM

Tables 1-1, 1-2, and 1.3 identify the DQO scoping team members, DOG workshop team
members, and DQO key decision makers, respectively, The scoping team members lsted below
are those individuals who contributed 1o the development of the 200-PW-2 OU DOQO process.
For the 200-PW-4 QU DOQO process, 1t was not necessary to mvolve all of the identified team
members to develop the DOO checklist and binder before the internal seven-step process began.
These team members are available on an as-needed basis. The DQO workshop {eam members
participated m the seven-step DQO process, and the DQO key deciston makers provided external
review of the results of the process.

Table 1-1. Data Quality Objective Scoping Team Members.

Roy Bauer

FH Waste 5ife Remedial Actions

DO workbook/facilittor

Lora Dittmer

i1 Regulatory Support

- Regulaory

Craiy Bwangson

FH Techmcal Support

Project anager

Brove Ford FH Waste Site Remedial Actions Project manager
Steve Landsman FH Radiological Enginesring Manager

Earry Hulstrom

FIT Wasie Site Remedial Actions

F00-PW -4 task lead, anthor

Bill MoMahon

CHG Geosclences

Techiical staff, amthor

Michelle Yates Mandis

CHG Bovirommental Engineeying

Technical staft, sumhor

Jennifer Limalle

HI Regulatory Support/
Environmental Science

Culturalbiological izsues

Eevin Singleton

{CHI

Techmcal staff auibor

Wendy Thompson

BHI Environments! Technologies

Sarmpling/field aoalvsis

Rich Weiss

CHI Sample/Data Management

Fadiochemical and analytical, data
management

Cart Wittesach

CHG Environmental Engineering

CHG technical staff

BHI = Hechiel Hanford, Inc.

CHG = CHZM Ml Banford Group, fne.
CH} = CH2M Hill Hanford, Inc.

B0 = data guality objective.

FH = Floer Hanford,
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Ray Baver FH Waste Site Remedial Actions DO workbook/facilimior
Bruce Ford FH Waste Site Remedial Actions FH project manayger

Larry Hulsirom FH Waste Site Remedial &ctions - | 200-PW-d task leadiaethor
Kevin Shngleton {HI Fechtical staflauthor
Michelle Yates Mandiz CHG Bavirommenial Engineering Technical staff, avthor
CHG o= CH2M il Hanfosd Group, Ine.

CHE = CHIM Ml Hanfond, Inc.

DOG = data quality ebjective.

FH = Fluor Hanford.

Table 1-3. Data Quality Objective Key Decision Makers.

Bryan Foley - DOE THOE project manager
Branda Jentzon | Ecology® Feolopy project manager

* Regojatosy lead for I00WFW.4 OLF
BOE = VLS. Departriest of Hnergy

Table 1-4 lists the key sources of existing documents and datas collected from previous
mvestigations that were reviewed by the DQO tean.

Table 1-4. Existing Documents and Data Sourees for 200-PW-4 Operable Unit. {7 Pages)

HH-PH-2 Uraninm-Rich Process
Waste Group Operable Linit RIFS
Hork Plan and RCRA T80 Unir
Sampling Pler, DXOFRL-2000-60

Contimng miformation on wagte discharge, contaminanis of convers, and
disposal sites i the vicimty of U Plang, PUREX, REDOX, and other
200 Area operations.

Remedial Investigation Datn
Onerlivy Objectives Swommary
Report for the 200-FH-2
Liranium-Rick Process Waswe
Growp Operable Unit, BHI01411

Contains information on waste, contaminants of concern, and disposal sites
iz the vicinity of 1 Plaot, PUREX, REDOX, and other 200 Area operations.

AtH) dreas Waste Sites Handbook, | Waste site descriplions, releases, wasie discharge mformation, and

Vals, 1 and 31, RHOWGCDG73 mangenent teports.

208-UFP.2 Operable (it - Fechnical baseline information for the 200.UP-2 QUL Contains information
Technicel Baseling Report, - on ligguidt waste disposal sites in the viciity of and related to U7 Plaot
WHC-EP-0400 OIS,

1-20
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Table 1-4. Existing Documents and Data Sources for 200-PW-4 Operable Unit, (7 Pages)

Limited Field fovestigation for the
206U Operable Unit,
DOERL-VE13 {DOE-RL 1995k}

Summarizes the dats collection and soalvsis activities conducted during the
lignsted field investigation and presents the associated qualitative risk
assessment,

Rudisartive Comtfaminaiion in
Ligneid Wastes fhscharged to
Ground at Separations Facilities
Through June 1958, HW 37648

Sunttoary of radioactive wastes discharged to major disposal sfieg in the
200 East Area through June [958,

Index of CPD Orib Building
Mumbers Designs of CPD
Kadivactive Liguid Waste
Esposal Sitey, HW-33176

References to PUREX Yguid waste disposal sites that include design
sketohes,

Tabulation of Radivactive Liguid
Waste fisposal Fucilities,
HW.43121

Brief descriptions of hquid waste sites that include name, dimensions,
coordinates, surface elevation, waste source, dates used, and drawing
tunnbers,

Loboratery Stdies of Henford
Waste Cribe, HW-63121

Beief descriptions of waste disposal qribs thet isclude naines, depth o
water, size of soff colipnn, and waste volume received per vear

Rodivactive Conrgmination in
Ligwid Wastes Discharged fo
Cround ar Separations Facilities
Fhrough fune 1956, HW-44784

Summary of radioactive wastes discharged 1o major disposal sites in the
200 Enst Aren through Tune 1856,

PUREX Plant Sourpe Aggregats
Area Managemenr Study Report,
DOF/RL-92-04

Waste unit descriptions inchuding cribs, french drains, septic tanks, and
drain fields, wenches snd ditches, ponds, cateh tanks, settling tanks,
stiversion boxes. wnderground tank farms designed for high-level liguid
vagtes, ahd the lines and enceserments that conneot them. Waste sites are
drscribed separately.

REDOX Plant Source Aggregate
Area Managemnent Snedy Repor,
DHOERL-91-680

Waste unit descriptions including cribs, french drains, septic tanks, and
drain fields, trenches and ditches, ponds, cateh tanks, setiling tanks,
diversion boxes, underground tenk farms designed for high-level Equid
wastes, and the Hoes and encasements that connect them. Waste sifes are
deseribed separately.

Semivorks Plant Source
Aggregare Area Managemeny
Study Reporr, DOE/RLS2-18

Well and operational hstory information for the 216.C-1 Crib. Waste unit
descriptions inchuding cribs, french drains, septic tanks, drain fields,
trenches and ditches, ponds, catch tanks, settling tanks, diversion boxes,
underground tnk farms designed for high-level liquid wastes, and the lines
and encasements that connect them. Waste sites are described separately.

{7 Plant Source Aggregate dreg
Muanagement Smdy Report,
DOB/RL-9E-52

Well and operational history information for the 216-G-8 and 21611412
Cribe. Waste unit descriptions including cribs, french deains, septic tanks,
deain fields, wenches and ditches, ponds, carch tanks, settiing fanks,
diversion boxes, underground tank farms designed for high-level liguid
wastes, and the Hnes and encasements thet connect thern. Wasgte siles are
described separately.
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Table 1-4. Existing Documents and Data Sources for 200-PW-4 Operable Unit, {7 Pages)

T Plant Sowree Aggregate drea
Meanagement Stwdy Report,
DOEMRL-S1-61

EEREEE BB e

BRI ST

Contamns information on waste discharge information, copfanunants of
concern, and disposal sites o the vichnity of T Plant.

Hazard Ronking System
Evaluation of CERCLA fugetive
- Huste Sites at Hunford,
PNL-6456, Vol 2

Historics! data on individual CERTLA sites.

PUREX Plant Final Safery
Awalysis Report, Revigions 3, 4,
and 3, SD-HS-SAR-00

Chronology of sipnificant events that ook place ot PUREX.

Information on Hanford Site Cribs
and Sepiic Svstems,
THIE/RIL-38-19

Historical data for cribs and septic systems. Data for this report were
obtained from the Waste Information Data System {WIDS) and the Hamford
Environmenta] Complinncs Records database.

Fsodation of Abandoned or
Depleted Waste Disposal Sites,
HW-57830

Historical data for known liguid waste siies that include nomber, typs, use,
staius, references, and isolation measures.

Heamford Facibity Dangeroys
Haste Part A Permit Application,
DOT/RL-88-21

Waste site information.

Radivactive Liquid Waste
Bisposal Facilities, HW 33303

Infrmation deseribing physical characteristios of sumerogs waste sites,

Summary of Liguid Radicactive
Wastes Discharged 1o ihe Ground
e 200 Areas July 1952 Through
June 1934, HW-33581

Summarizes radicactive contamination discharged to the grouod from
separsiion factlities. Dretailed dats for tndividual waste sites.

Radicactive Comramination in
Liguid Wastes Discharged to
Ground ar Separarions Facilitis
Through December 1936,
HW-8518

Susmmarizes radiogctive contarnination discharged to the ground from
separation facilities through December 1936, Demiled data for individual
wasle sites.

Radioaciive Contamination in
Liguid Wastes Discharged o
Gromnd Separation Facilifies
Through December 1957,
HW-.33503

Sumarizes radioactive contarmination discharged to the ground from
separation facilities through December 1937, Denailed data for ndividuat
waste sies,

Radiegcrive Contamingtion in
Liguid Wastes Bischarged to
Grownd at the Separations
Facilities Throngh December
1959, HW.64375

Supunarizes radivactive contamination discharged 1o the grownd fromm
separation facilities through December 1939, Detatled data for ndividual
waste siteg.
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Table 1-4. Existing Documents and Data Sources for 200-PW-4 Operable Unit. {7 Pages}

Radivactive Contamination in
Liquid Wastes Discharged fo
Ground at Separations Focilities
Through December 1935,
HW-38359

Sumenarizes radioactive contamination discharged fo the ground from
separation facilities throngh Decerber 19358, Detailed data for individual
waste sies.

Lmconfined Umibsrgrownd
Radicactive Waste and
Contamination in the 200 Areas,
HW31535

Historieal infornmation on waste sites in the 200 Arens.

Focused Feasibility Study of the
2HLLIPL2 Onerable Uit
DOERL-25-106

Information oo wagte site conditions.

Lireminm Recovery Technical
Mamual, ITW-1914¢

Process mforsaation on U Plant facilizes, chemicals used or stored, snd
operations aod maintenance information including process effluent
sampimg/analysis methods and theory behind the materials, chendcals, and
equipment utilized during the URP campaign. Results of references inclade
general designation of waste streams generated and conclusive evidence
that the URP separation and the supplementary purification processes were
sincily inorganic m chermeatl natare with the exception of tribuiyl
phosphate diloted i normal hydrocarbon paraffing

Waste Site Grouping for
200 Aveas Soil Frvestigations,
DOB/RLS0-81

Sumnarizes sife names, locations, type status, site and provess desoriptions,
known and suspected contamination, preliminary comtaminan dissribution
conceptual model {see Section 4.12 and Figure 4-14 in DOE/RL-S0-81),
site copditions that may affect COC fate and wansport, COC mobility in
Hanford Site soils, COC diswibution and sansport to groundwaler, and
hazerds associated with COCs. Provides soil porosity information fur each
waste site,

204 dreas Dispasal Sites for
Rodioactive Liguid, ARTE-947

Waste site and COC information,

An Iniroduciion to the TBP and
L0y Plasts, HW- 19400

Process information on U Plant facilities, chemdeals uged or stored, aond
operations and maintenance information including process effluent
sampling/analysis methods and fheory behind the materials, chemicals, and
equipment used during the URP campaign. Reference inchudes general
designation of waste streamns generated and conchugive evidence thal the
LIRP separation and the supplementary purification processes were siricly
inorgeaic in chemical nate, with the exception of wibutyl phosphate
ditated in normal hydrocarbon paraffin.

REDOY Technical Manual,
HW-18700-DEL

Process information on 8 Plant favilities, chemicalz used or stored, and
operations and maintenance information incleding process effiuen
sampling/analysis methods and theory behind the materials, chemicals, and
equipinent nsed during the REDOX process.

PUREX Techmical Manual,
HW.-31008.DEL

Process mfonmation on PUREX Plant facilities, chemicals used or stored,
and operations and msintenance wformation mclading provess efffuernt
sanopling/anaiysss methods and theory behind the materials, cherivaly, and
equzprent usad dorng the PLIREX process,
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Table 1-4, Existing Documents and Data Sources for 200-PW-4 Operable Unit. (7 Pages}

fodine-7 29 Contamination:
Nuture, Fxtent, and Treamens
Technologies, DOERL-93-89,
Rev, &

Natme and extent of I-129 cantamination in groundwatin, process
information resulting in iodine- 129 contamination.

200-CW-§ Opevable Unit
Borehole/Test Pit Summary
Report, BHEO1367

Conizing 280 East Area physical property testing data,

260 drear Remedind
Investigation/Feasibitity Sdy
fmplementation Plan-
Envirenmental Restoration
Program, [FKIERL-98-28

Background waste site information and generic strategy for 200 Ares waste
sife rvestigations,

Final Honford Comprehensive
Land -Use Plan Ervironmental
Fmpact Strfement,
DOEERO22F

Land-uge plan for the Hanford Site.

Hanford Site Groundwater
Monttoring for Fiscal Year 2661,
PNNTL-13783

Description of groundwater monitoring sctivities on the Hanford Sie,
Contains plume and water table maps.

Chemical formetion on Thnk
Supernatants, Cs ddsorplion from
Frenth Liguids vnto Hanford
Sediments, and Field Observarions
af Cs Migration from Past Tank
Leaks, PNNL-11493

Dezeribes mobility of cesfum- 137 from mak waste In Hanford Site
seeiner s,

Hanford Engineer Works
Techmical Manyal, HW- 10475
Parts A, B, and O)

Progess information on B, T, and U Planr facilities, chemicals used or
stored, and operations and nrinenancs nformution incleding process
effluent sampling/analysis methods and theory behind the muterials,
chemicals, and equipment used during the bismouth phosphate campaign,
Reference inclodes general designation of waste strearns generated anid
conciusive evidence that the bistonth phosphate separation and the
Ianthanom flaovide purificntion process were sinictly inorganic in chemical
nature,

Hanford Tank Chepvcal and
Radionyctide vventories: HDW
Mendel, LAUR-D6-1880, Bev. 4

seavenged and URP process waste and COC comparisons,

208 East Groundwater Aggregase
Area Management Shedv Report,
DOERL-92-19

Hydrogeology report.

B Plant Process Condensaie
Stream-Specific Repore,
WHC-ER-342, Addendim 17

Process informmation on B Plant facilises, chemicals used or stored, and

operations and maintenance information, including process efffuent
samphngianalysis methods and results for the 216-B.12 Crib.
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FPUREX Plant Process Condensate
Stream-Specific Report,
WHC-EP-(342, Addendum 12

Process information on PUREX Plant fecilities, chemuoals used o stosed,
and operations and maintenance information, meloding provess efffoent
sarmpling/analysis methods and resulis for the 216-A-10 Crib.

LAk Plant Process Condensate
Stream-Ipecific Report,
WHC-EP-0342, Addendam 19

Provess information on UQy Plant fcilitles, chemicals used or stored, and
operations and maintenance informatios, iecloding process effivent
sampling/analvsis methods and results for the 216-A-12 Crib

PUREX Plant Ammouis Serubber
Condensate Stream-Specific
Reporr, WHC-EP0342,
Addendum 4

Process information on PUREX Plant facthties, chemrcals tsed or stored,
and operations and maintenance information, including process effuent
saeupling/analysis soethods and results for the 216-A-26B Crib,

243-4 Evaporator Process
Condensaty Stream-Specific
Report, WHC-EP-0342,
Addendum 15

Process information on 242- A Evaporator facilities, chemicsls used or
stored, and operations and maimenance information, incleding provess
efftuent sampling/analysis methods snd results relating to the 207-A-Seuth
Retention Basin and the 216-A-37-1 Criby.

Combination RCRA Growndwter
Monitoring Plan for the 216-4-10,
206-4-368, and 3T6-4-37-1
PUREX Cribs, PNNL-11323

Contians the current ROURA groundwater momtonsng program for dhese
3 siter, background mformation, and groundwater chemstry discussions,

Listed Waste History ai the
Hanford Faciliy TS5 Units,
WHC-MRG51Y

Contains waste discharge information, comtaminams of concern, Hsted
waste codes, amd disposal sifes in the 200 Area.

Waste Siream Charaoterization
Repors, WHC-EP-0287

Comdaing waste discharge informuation, conamingns of concern, and
disposal gites o the 200 Arca.

Status of Groundwaier Quality
and Maonitering Frogram af the
2164378 Crif, CON 9553465

Grousdwater guality and monitoriag program af the 216-A4-37-1 Crib.
Ceology, process information, and COPC listing

PNLATLASAG-ARCHVA00
EAST & WEST

PNNL database for geophysical logging.

Hanfirrd Sive Atkas, BHI-01119,
Rev. 2

Site maps.

WD reports for 200:PW4:

207-A-South Betention Basin,
208-H-WE-2 Valve Pit and Caich
Tank, 216-4-34 Cpih, 216-A-37-1
by, 216-A-48 Cnb, 21603
Crily, 21605 Crib, 216-0-7 Crib,
216-C-180 Crib, 316-5-4 Crib,
216-3.32 Crib, 216-8-23 (rib,
216-T-20 Trench, 216-U-16 Criby,
2168517 Crib, UPR-200-E-145:
Waste Informmtion Data System
{database)

Surmmarizes site names, locations, types, status, site and process
deseriptions, associated stractures, clranup activities, savironmestal
messorng description, access requirements, references, regulatory
informmtion, and waste information {o.g.. type, category, physical state,
dusoription, and stabiliving sctivities).
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Table 1-4. Existing Documents and Data Sources for 200-PW-4 Operable Unit. {7 Pages)

241 A BvaporgtonUrystallizer
Campaign RunPost Run Reports:
FY 1940 for Run 8G-1, Document
RHO-CD-80-1045 1

FY 1380 for Run 86-5, Document
RHO-CD-80-1045 §

FY 1980 for Bun 8006, Bocuraent
RHO-CD-86-1045 6

FY 1980 for Run 80-8, Document

SP-WM-PE-O4

FY19%0 for Run 80-9, Document | Contains waste feed information such as origin of waste and routing of
SD-WM-PE-QDS waste from Hanford and off-site processes throuph tanks to the

FY 1982 for Run 82-1, Document | 242-A Evaporator.

SERWM-PE-DG2

FY1985 for Bun 853, Dosumen

SD-WM-PE-(23

FY 1985 for Run 85-4, Document
SD-WM-PE-027
Y1986 for Run 86-4, Document
SDR-WM-PE-03
FY 1987 for Run 873, Bocuament
SERWM-PE(23

Tank Characterizaton Datahaze

at e diewing pnl o 8001/ Tank Sampling efforts of feed tanks to the 342-A Evaporator,
FTCTrmain il
SHe visit Sie visit

Hanford Siie Drawings
H-2-62876, H-2-62877, Containg consiruction drawings for 216-A-37-1.
H-2-69262

Hanford Bite Drawing H-2-69292 | Contains construction drawing for 207 A-South.

* Full reference citations sre provided in Chapter §.0.

Table 1-3 represents the complete unconstrained set of COPCs that were, or could have been,
discharged to the 200-PW-4 OU waste sifes. The master COPC list was evaluated against a set
of exclusion rationale to determine a final list of project COCs. The COPCs that were excluded,
and the rationale for their exclusions, are listed in Table 1-6.

Hased on a review of process, operational, waste discharge, and sampling and analysis
information from various sources {Table 1-4), the chemical behavior of the constituents was
evaluated. Process knowledge mdicates that the 200-PW-4 Ol waste streams were
predominantly liquid effluent discharges from the L/UO, Plant, PUREX Plant, REDOX Piant,
T Plant, the 242-A Evaporator, and the Hot Semiworks Facility. In generai, the majority of the
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waste generated by operations associated with these waste sites can be described as a variety of
Hquid effluents, all containing low inventories of radionuclides and mostly low-sall neutral/basic
liquids. The waste contains various constituents that include radionuclides, metals, inorganic
chemicals, and semivolatile and volatile organic chemicals.

Table 1-3. Sources of Contamination, Contaminants of Potential Cmmﬂmﬁ, and Affected
Media for the 200-PW-4 Operable Unit. (2 Pages)

Shallow soils, deep zone solls pxsockited
writh the wasi sites, asd polentially the
grouthwater bencath the waste giley,

Variees acidic, neutral, and basic waste streams
contaning, mixed Hegon products, activetion
products, inprganic chemsieals, metals,
sermivolatile, and volatile organic chemicals,

TFank waste discharges frem U Plant,

T Plant, FUREX, REROX, 242-4
Evapomter, and the experimienial procosses
conducted at the Hot Semiworks Facility.

Radieactive Contaminants of Porentis] Concern

Asnericigm24] Curigm-244 Plutopiume-238 Teflerun-129m
Americium-242 Curram-243 Plutoniurn-22197240 Teifurhum-12%
Arnericium-243 Europium-152 Plotonium-241/242 Thorium-232
Antimony-123 Eaxraptum-154 Praseodvmiurm-] 43 Tin-113
Antimnony-125 Europium-155 Praseodymium-144 Tm-133m
Barfum-137 lodime-129 Promwethinm-147 Tin-123
Bartum-37m lodine-131 Radium-226 Tin-125
Barium-F40 Lanthasicres-140 Badium-228 Fin-126
Cadroiure-13m Neodyeniune-147 Rhadium-106 Trittum (Hydrogen3)
Carbom-14 Meptuniun-237 Ruthenivm- 103 Uiraniume233
Clertam-141 Neptuniun-238 Rutherium-106 Urarisn- 233234

Armaonium iron suifate

Calerum niteate

Hydrochione acid

Hydroxylamine nitraie (M)

Cerium-§44 Nicke}-34 Samarium-§49 Uiranium-2 357236
Cesiue-134 Nicked-63 Bamarfam-{ 31 Firanium-238
Cesiume135 Miokium-22m Selesriune-79 Yterium-90
Cesium137 Niobium-98 Strontinm-88 Yririum
Cohate-60 ichium-26 Strontiem-90 Zimonium-93
Cuneme242 Wiohinm-28 Technetium-9 Airconiure-93
Cusiome243 Balladium- 147
Inorgaric Contaminants of Potential Concern
Alursinuts Apdonic resing faulfates) Chromium Tron
Alumdnum ffeoride Antimsony Chromium nitrate Iron sulfate
Alurmzum airate Arsenic Copper Lanthamum
Aluminum wirste nonshydrate | Bassam Cramide(s} Lanfhabum fuoride
{ANMD Beryilium Ferric smmenium sulfate Lanthanum hydroxide
Alaminumnitate (mone baske) | Blsmuth Fersic hydroxide Lanthanum nitrate
Aluminumn silicate Bismuth subnitrale/oxynitate Ferrig nitrate Laad
Aluminum suifate Bismuth evthophosjrhate Ferrous sermnoniurm sulfiee Least oxade
Armonia Borate(s) Fertodferric ¢yanide Mapnesivm
Ammmonisny corum nitrale Cadrmdum Forrous sidfamate Magnesium nitraie
Ammordis hydroxide Caleirm Fhaoride Banganese
Anmaimiim izon fuoride Catetum carbonate {ime} Hyilrazine Manganese oxide

Manganose nltrate

Anmoniurs lxnthanurm nitraie Cermmn Hydrofivoric acid Mercury
Ammonium oxalafe Cerium phosphaste Hydroiodic acid Molyhdenum
Ammonium fluenidefammeonium | Cesium nitrate Hydrogen Mickel

ritrate {AFAN} Cenium phosphate Hydrogen peroxide Nicke! sulfate
Arreneniaen {luorosilicate Chioride Hydroxide Mitrate
Ammonium sulfate Chromee scud Hydronglamane hydrochloside Nitrite

Mitric aciud
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Table 1-5. Sources of Contamination, Contamunants of Potential Concems, and Affected

Fank wasts discharges from U Pland,

T Plany, PUREX, REDON 247-A
Evaporaior, snd the experimental processes
conducted gt the Hoi Bemsworks Facility,

Media for the 200-PW -4 Operable Linit, (2 Pages)

Varions astdic, newsr

contaming, mixed Asmon products, activation
products, inorganie chendcalz, metals,
semivolatiie, and volatite organic chemisals.

# i

and basic waste strearas

Shatow sod
with the wasie sites, and potentinliy the
groundwater benaath the wagie sites.

is, doep zone soils assooiatod

fnorganic Contumingnis of Potenticl Concern foant}

Ozono

Poraxide

Phosphate
Phospheric acid
Fhosphoetungstic acid (PTA}
Plutonm

Plutoniom Haoride
Plutoniumm dioxide
PFlistonsmn nitrale
Plulonism peroxide
Potassim

Potassivm carbonate
Potassiumn chlorids
Potassivm dichromate
Potassiom hydroxide
Polaggium fleoride

Pedaustam nitrate

Potassism permanganate

Rastherdusm oxide

Scenium

SHigon

Silver

Sodim

Semiiom ahuninsic

Sodiurs hicarbonate

Sodom carbonsic

Sodiurn chloride

Soebizim dichinsle

Seshium Neoride

Sodint heiamefaphosphate
{Calgon)

Soatinm hydrexide

Sodizm matabismuthate
Sodium nitrate

Sodivm aivite

Sodigm oxninie

Sodnem stheate

Sodium sulfate

Sedivm hydrogen suifals
Sodiwm phosphize
Ieodivmm phosphate
Sodwmn pyrophosphate
Sodiz wrany! cerbonate
Digodivm uraby? oxide
Seromtium fmotal)
Serontmm carbonsie
Stromtivm niraie
Subfamic geid

Sulfate

Sulfite

Sulfuric acid

Tin

Fungsen
Eirasitam
Eiraninm dicxide
Eiraszm irioxids
Elrany] nitrate
Vanadusm

e

Zing niraie

Zine phosphate
Firconium
Lirconmum carbonats gel
Zireonyl pirale

Bearyl alcohol
Hromegichlorameihane
Butano? (hatyl aleahol}
L-butanone (meshy] ety
hetonaMEK)
2-Dratoxyethanol
Hutoxvdighyead
Batoxygiyeol
Butogyirieibylne glyol
Butywraidehyde (butsnal)
Carbon tefrachloride
Cigftrans-1.2-dichloroethylens
Chlorobeneens
Chlorotorm (trichiorormethane}
Ciwaie
dif2-cthivihexyd) phosphorie acid
Dbty phosphate {DEP)
Enbeasyl butyl phosponate
{DBER)

Producans

Fthoxytriethylene ghwol

Ethyt ethers (ethansol}

Fihyione diarmsne eiraacoiale
{EDTA}Y

Eibylene glycol

Eihvibenzene

't Hepladecane

Hexadeoans

Hexanvic acid {caproic acid}
Hydrautic finids {(preases)
Hyidroxyaeste agid
Hydrowyquimeting

Isopropy! alochel (2-Propanol)
Kerpseng

Lard €4t

Methanol

| Methylene chioruda

thrpanic Chepsical Cant t: of Potentint Lencern

Agetic seid 1} -dichioroethane £1,1-E3CAY  { DMethyl iso bagyl ketone Bodium gluconate
Aceione fo2-dichiroothane {1, 0061A) {MIBEBexone) Sodium EEpheny? baros
AMSUO i -dichioroethylene {LVVDCE) | Methoxydighyeo! Sugar

Benzene Drmethyinitrosanyine Mathoxvirighmot Suifonic acid (Chlors)
Benzablehyde 3 Dimethvipyridine Methyl nvbuiyd ketone (MBX 2- | Super gl hyiln

Hexznone)

-Methyinenane

Methyl n-propy! Retone (MPE 2-
Pontanone)

Monn-2-ethythexyl phosphoric
acid

Monobutyl phosphate

n-bratyl benzens
n-MNirpdimoetiviamine

Mormal paretiin hvdocarbons
Chiatase

p-Dichlorcbenzens

Pentadecans

Pentasodivm dicthvienc wiamine
pents acetate {OTRA)

Fhenal

Pobyehlorinated biphenyls (PCBa}
Fyridine

Tarlsric aad

Tetraghloroetiviens (PCE

Tetradecans

Tetrahydreiuran (THE)

Theagvigiinoroaccions

Thymoiphthaiam

Tolgune

Tributyl phosphate (TBP)

1.b bachloroethane (1,11 -FCA)

Trichloroethylene (TCE)

Tridecane

Trigiyiee

Trig {hydenvmethiyl ) aming
migthase

Trisndierm gilrio nacgtae {NTAS

Trisodivm hydroxyethyl ethydene ~

digmine eceiae (HEDTAS
Viny chluride
Kylene

The first step in the evaluation process involved extracting known foxic materials from the
master COPC hst for placement on the final COC list. Inorganic salts represent a large group of
constituents in the waste sites being evaluated. Because the constituents were discharged in an
aqueous medium, and laboratory analyses generally are not compound specific, the acids and
inorganic salts were exchuded from further consideration. Instead, the readily detected anions
(e.g., fluorides, nitrates) associated with the acids and inorganic salts serve as the target
constituents for those compounds. This logie recognizes the small volumes of wastes released
into moderate-to-large-vohmme aqueous discharges.
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No known pesticides were discharged directly into the waste sites as waste streams. During
sampling and analysis efforts conducted throughout the 200 Arcas including the BY cribs, the
216-A-29 Ditch, the 216-T-26 Crib, and the 216-B-38 Trench, pesticides and herbieides either
have not been present or have been detected at concentrations slightly above detection lamis, but
far fess than action levels {persistent concentrations or greater than 1% for endosulfan I{ and
0.01% for 4,4°-DDT and aldrin) in the waste sites. Based on past analytical results (e.g., HEIS
numbers B12682, B12684), pesticides and herbicides are excluded from further sampling in the
200-PW-2 and 200-PW-4 OU characterization efforts (DOE/RIL-92-70, Phase I Remedial
Investigation Report for 200-8BP- Operable Unif).

The analytical approach emploved lor this project generally targets the significant sk drivers
that are representative of the waste constituents present. The general suite-type analytical
techniques yield results on many metals and organic compounds, providing a cost-effestive
approach for the known toxic materials that could be present.

The COPCs in the following categories were dropped from further consideration:

s Short-lived radionuchides with haif-lives less of than 3 vears

» Radionuchdes that constitute less than 1% of the fission product inventory and for which
historical samphing indicates nondetection

+  Naturally ocenrring 1sotopes that were not created as a result of Hanford Site operations

+ Constituents with atopic mass numbers greater than 242 that represent less than
1 percent of the actinide activities

s Progeny radionuclides that build insignificant activities within 50 years and/or for which
parent/progeny relationships exist that permit progeny estimation

« Constituents that would be neutralized and/or decomposed by facility processes

» Chemicals in a gaseous state that cannot accumulate in soil media

« Chemicals used 1n minute quantities refative to the bulk production chemicals consumed
in the normal processes; these chemigals have no suspected miroduction to the waste

streams except in incidental quantities

» Chemicals that are not persistent in the environment, because of volatilization, biological
degradation, or other natural mitigating features

»  Chemicals that are not persistent in the vadose zone, because of high mohility and
previous confirmatory sampling/analysis activities

s Chemical substances that are not found on the tables in Ecology Publication No. 94-145,

Model Toxicy Control Act Cleanup Levels & Risk Calculations (CLARC) Version 3.1, and
therefore are not regulated by WAC 173-340,

1-29
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Table 1-6 includes the list of COPCs that were excladed and the specific rationale of exclusions
for each radionuchide/nonradionuchde,

Table 1-6. 200-PW-4 Q’pm"ibl@ 1 mt C‘ cmmmmant s:ai Potential i,omem Exclusions and

Radionuclides

Americiom-2432

Constituent with stosmic mass somber greater than or equal to 242 that represemts < 1% of
the actinide activity {hased on ORIGING modeling of Hanford reactor productions.

Americium-243

Constituent with atorsic meds munber greater than or equat to 242 that represents <= 1% of
the actinide activity {based on ORIGINT modeling of Hanford reactor production}.

Antimony-123

Stable.

Antimony-123

Short-lived radionuclide (half-ife <3 vears),

Barinm-137

Stable.

Barfume-137m

Short-lived daughies of Cs-137 (which is a final COC)

Harmm- 140

Short-lived radiomuclide (hatf-life =3 vears).

Cadmism-113m

Less than 1% of S1-90/Cs-137 activity (based on ORIGENT modeling of Hanford seactor
produstion),

Coripp-141

Shovt-lived radionoclide (halfslife <3 vears),

Cerium-144

Short-lived radiontclide (halflife <3 vears).

Cesium-§ 34

Bhort-lived radionuclide (halftlife <3 vears).

Cesium-335

Constituent generaied at less than 3803 times the Se-80/Cs- 137 activity (baged on
ORIGEN? modebng of Hanford reactor production).

Curium-242

Constiment with atoradc mass number greater than or aqual to 242 that represents << % of
the actinide activity {based on ORIGINZ modeting of Handord reactor producdon).

Curinm-243

Constituent with stomic mass number groater than or equal to 242 thet represents << 1% of
ithe actipide activity {hased on ORIGINT modeling of Hanford reactor production),

Curiun-244

Constituent with atomic meass number greater than or cqual to 242 that represents less than
1% of the actmide activity (based on ORIGINZ modeling of Hanford reactor produciion).
May be reported vie americium sotopic analysis.

Curfum-245

{Constituent with atorice mass number greater than or equal to 242 that represents << 1% of
the actimde activiy {based on ORIGING modeling of Hanford reactor production},

bodine-131

Volatile gas emission; short-lived radiomactide thalf-life <3 years).

Eanthanom-140

Short-lved radionogide (halflife <3 vears),

MNeodvouum-147

Shorr-lived radiomuciide (halfdife <3 vears).

MNeptunmam-139

Short-Hved radionuclide (half-life <3 years),

MNickel-39

Actvity will be <39 of Ni-63 (At COC) aetivity and (based on ORIGEN? modeling of
Hanford reactor production) and may be estimated from that isctope.
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Table 1-6. 200-PW-4 Operable Unit Contaminant of Potential Concern Exclusions and

Justifications. {10 Pages)}

rrrrrr

S S e

Miohim-93m

Constituent generated at less than 8E-03 times the Sr-90/Cs-137 activ
ORIGEN? modeling of Hanford reactor production).

ty (hased on

Miobipm-93 Short-hved radionucHde (half-life <3 vears).
Niobiamn-96 Short-tived vadionsclide (hatflifke <3 vears).
Niohium-98 Short-ived radiomichide (balflife <3 yearg).
Palladiune 107 Congtitoent generated at less than SE-05 times the Sp-980/Cs- 137 activity (based on
: i ORIGEN? modeling of Hanford reactor production).

. Mot detected by normal Pu analysis, can infer from final COCs Am-241, Pu-233, and
Plutonium-241 iy -

Pu-235/240 resulis.

Platomium-247 Congtituent with atomic mass mpober greatsr than or equal 1o 242 that represengs << 1% of
. - the sctinide activity {based on ORIGINT modeling of Hanford reactor production}.
Praseodymium-143  [Short-Hved radionuclide (half-lite <3 years).
Praseodyvminme- 144 [Short-lived radiomsclide (half-life <3 yearg).

Promethism- 147

Short-lived radwomchde (half-life <3 vears).

Ehodium-106

Shore-lived radionuclide (half-life <3 vears).

Buthenimm-103

Shore-lived radionoclide (halftlife <3 years).

Ruithenium- 16

Short-lived radionuclide (half-life <3 years).

Samiarpom- 144

Seahle.

Samarium-151

fess then 19 of Cs-137 sctivity (hased on ORIGENZ modeling of Hanford reactor
production).

Constituent generated al less than SE-03 times Cs-137 activity (based on ORIGENZ

Selenium-79 ) - L
Selenitm modeling of Hanford reactor production).
Strontium-89 Short-lived radionuclide (half-life <3 years),

Tellurum-129m

Shore-lived radionuclide (half life <3 years),

Tellurhe- 129 Short-lived radiontclide (half-life =3 years).
Tin-113 Short-lived radiomiclide (half-life <3 vears).

Tin-123m

Short-lived radionuclide (half-life <3 vears),

Tin-123

Short-lived radionuclide (half-life =3 years).

Tin-123

Bhore-lived mdionuclide (half-life <3 vears).

Tin-126

Constituent generaied at less than 38405 times the 50-90/Cs-137 aetivity (based on
GRIGEN? modeling of Havnford rezcror production). (GEA wall be reported if detecied)

Uranume-232

Eess than 2E-03 times the U-238 {final COC) activity (based on ORIGEN? modeling of
Hanford reactor production}.

Uraniom-233

Messurement cannot resolve LR233 + U-234 isotopes, reported as Anal COCs G234 or
12337834

Uramaan-236

Measurement cannot resobee U233 + U236 isotopes, reported as final OOCs U-2335.

1-31




CP-14176 REV O

Table 1-6. 200-PW-4 Operable Unit Contaminant of Potential Concern Exclusions and
Justifications. {10 Pages}

Y¥itrium-940

Short-Eved devghter of S2-90 (which is 2 final COO)

Yirum-91 Short-lived radionuclide (hailf-life <3 vears).
o . Constituent generated at less than SE-03 times the Sr-90/Ce-137 activity (based on
Zirconiurn-93 iy

ORIGEN? modeting of Hanford reactor proeduction).

Zixcomum-95

Shori-fived radionuelde {half-life <3 vears).

Tnrgrganics

Aluminum

The CLARC 3.1 Tables (Boology 94-145), regulated by WAC 173340, kst only a methed
to caleulate the soil concentration protective of groumdwater. 43.2 mp Alkg soll is the
calculated oamber. Flowever, the background consentration far exceeds this valug, Thus,
WAC 1733440 defers 1o the seil background concentration of this inosganic substance. B is
doubtful that the concontration of Al will exceed 11,000 mg Al/kg soil (DOE/RL-94-24,
Hanford Site Bockground: Part [, Soif Background jor Nenradisacrive Anafyies},
Routine analyte reported by ICP analysis,

Bismuth

This inorganic substance is not found on the CLARC 3.1 Tables {Eoology 94-145} and
therefore 18 ot regoiated by WAC 173340,

Baorate

This inorganic substanee is not found on the CLARC 3.1 Tables {Ecology 94-145) and
therefore is not regolated by WAC 173340,

Caleium

This inorgame sibstance is not found on the CLARC 3.1 Tables {Ecology 94-143) and
therefore is not regulated by WAC 173-340.

Carbanate{axh)

This inorganic substance is not found on the CLARC 3.1 Tables (Foology 94-1453.and
therefore 15 not regulated by WAC 173-340.

Cerhmn

This inorganic substance is not found on the CLARC 3.1 Tables {Eeology 94-145) and

therefore is not regulated by WAC 173340,

Cosium

Thas inorgamic substance 18 pot found oo the CLARC 3.1 Tables {Ecology 94-145) and
therefore is not regulated by WAC 173-340,

Hysdrazine

Extremely reactive, soluble and very likely to have degraded and not be present within the
waste siream afier thermal treatment through the evaporator. “Contuined-ing” for this
compounnd have been approved i both 200 East (200-CW-1} and 200 West (200-C58-1)
Characterization efforts.

Hydrogen

{ias.

Hydroxylaminge

This inorgamc substance 13 pot found oo the CLARC 3.1 Tables (Heology 94-145) and
therefore is not regnlated by WAC 173-3440, Hydroxylamine was used duning the PRF

process. Fxtwemely reactive, very likely to have degraded and be present within the waste
strearn. Lised as a reducing agent for its leghly reactive properties. Because it is very
reactive, unlikely to be present in large quantities, Decomposes 1o ammonium hydroxide,
witrogen, aid water.

Hydroxylamine
hydrochloride

This inorganic substance is not found on the CLARC 3.1 Tables (Ecology 84145 and
therefore is not regulated by WAC 173,340, Hydroxylamuine was used duving the PRE
progess. Bxtremely reactive, very likely to have degraded and be present within {he waste
stream. Ulsed a8 a reducing agent for ifs highly reactive properties. Because i is very
reactive, unlikely to be present in large quantifies. Decomposes to smmoniam hydroxide,
mtrogen, and water,
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Table 1-6, 200-PW-4 Operable Unit Contaminant of Potential Concern Exclusions and

Hyidroxylamune nitrato

Justifications. {10 Pages)

This inorganic substance is not found on the CLARC 3.1 Tables (Ecology 94-145) and
therefore is not regulated by WAC 173-340, Hydroxylamine was used during the PRF
process. Extremely reactive, very likely to have degraded and be present within the waste
sweam, Used as a reducing agent for its highly reactive properiies. Because # is very
reactive, unlikely to be present in large quantities. Decomposes to ammoniam hydroxide,
ritrogen, and water,

Hydroxide

Assessed via pH determinaton.

loding

This inorganic substance is not found on the CLARC 3.1 Tables (Ecology 94-145) and
theretore 18 not regulated hy WAC 173-340.

Trom

The CLARC 3.1 Tables (Heology 94-145) regulaied by WAC 173340 lists only 2 method
ter caloulate the soil concentration protective of grownsdwater. 1320 myg Fefky soil i the
calculated number. However, the backpround concentration for exceads this value, Thus,
WAC 173340 defers to the soil background concentration of this inorganic subsmnce. H is
unlikely that the conceniration of Fe will exceed 32,600 mg Fe/kg soil (DOBR/RL-94-24)
Bouting analvie reported by ICP analysig,

Lanthanum

This morgandc subsiancs is voi found on the CLARC 3.1 Tables (Ecolopy 94-145} and
therefore is not reguiated by WAC 173-340.

Magnesium

This morganic substance is sot found oo the CLARC 3.1 Tobles (Evology 94-145} and
therefore is not regulated by WAC 173340,

Manganese

The CLARC 3.1 Tables (Ecology 94-145) regulated by WAL 173.340 lists a Method C
noncarcinogen valug of 4.9E+05 mg Mok soil. The CLARC 3.7 Tableg abso lists a
method to caloulate the soil concentration protective of groundwater. 50.2 mg Mn/fdcg so01
15 the calculated mumber. However, the background concentration far exceeds this value,
Thus, WAC 173-34¢ defers 1o the soif backgroumd concenttation of this inorganic
szbstance. 11 is doubtful that the concentration of Mo will exceed 312 mg Muvkg sail.
{DOBMRL-94.24) Routine analyte reported by ICP analysis,

Molvbdenum

The CLARC 3.1 Tables (Ecology 94- 145} regulated by WAC 173-340 lists a Method C
noncarcinogen value of 173E+04 mg Moy soil. The CLARC 3.1 Tables also lists a
mathod o calculate the soil concentration protective of grovndwater, 16.3 mg Mo/kg soil
is the calenlated number. However, the background concertrahon far exeseds this value,
Thus, WAC 173340 defers to the sotl background concentration of this morganic
sgbstance. 1t s doubtful that the concentration of Mo will exceed 0.33 mg Mo'kg sol,

Crzone

{DOE/RL-94-24) Routine analyte reported by 1P analysis,

(ias.

Peroxide

Has degraded to oxyoen gas.

Phosphotmgstic acid
{PTA}

This inorganic substance is pot found on the CLARC 3.1 Tables (Ecology 94-145  and
therefore is not regolated by WAC 173-340. PTA has depraded to phosphate (faal C0OC)
and will be measared as sach.

Plutonium

This inorganic substance is pot found on the CLARC 3.1 Tables (Ecology 94-145) and
therefore s not regnlated by WAC 173.346,

Porassism

This tnorganic subsiance is not found on the CLARC 3.1 Tables (Ecology 94-145  and

therefire 15 not regulated by WAC 173.340.
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Table 1-6. 200-PW-4 Operable Unit Contaminant of Potential Concern Exclusions and
Hustifications. {10 Pages)

Ruothennm

This inorganie substance is not found on the CLARC 3.1 Tables (Bcology 94-145) aad
therefore is not regulated by WAC 173-340. Radivlogical rethénium oxide corpounds
were formed and released during fuel dissolution at all separations plants. This gas wag
captured by silver reactors in REDOX and PUREX. As ruthenium has a halfife jess than
2 years, and oxide 15 a gas, the compound has degraded and woukd not be preseat on an
analysis.

Silicon

This inorganic substance is not found on the CLARC 3.1 Tables (Bcology 94-145) and
therefore is not regalated by WAC 173340,

Sodiom

This inorganic substance is not found on the CLARC 3.1 Tables (Ecology %4-145) and
therefore is not regulated by WAC 173340,

Swontinn

The CLARC 3.1 Tables {Ecology 94-145}) regulated by WAC 173-340 hists & Method ©
noncarcinogen value of 2 TE+06 my Srfkg soil. The CLARC 3.1 Tables also lisls a
rnethod to caleulate the soil concentration protective of growndwater. 2920 mg Srkg soil is
the calculated number. It is unlikely that the concentration of nonradioactive 8r will
excend this value. This is a routine analyte reported by [CF analysis which will be
evaluaied us part of the overall RI data analysis,

Sulfamates

Has degraded to subfate which is retained ag o COC, This inorgaric substance is not found
on the CLARC 3.1 Tables (Ecology 94-1435) and thevefore is not regulated by
WAL 173340

Sulfite

Lised in minimal guantivies st Hanford, Reactive material with minimal lifetime in
Hunford envirenment. Degraded to sulfate which is retained as a COC.

Tin

The CLARC 3.1 Tables {Ecology 94- 145} regelated by WAC 173-340 Hsts s Method ©
noncarcinogen value of 2 1E+06 my Sovkg soil. The CLARC 3.1 Tables also Hsts a
method fo calculate the soil concentration protective of grovndwater, 2.35+04 mg Sokg
soil is the caloulated number. B is unbkely that the concentration of nonradioactive 8¢ will
exceed this valoe. Thig is a routine snalvte reported by TCP analysis which will be
evaluated as part of the overall RE data analysis.

Tungaten

This inorganic substance is not found on the CLARC 3.1 Tables (Bcology 94-1457 and
therefore is not reguelated by WAC 173340,

Litaniom

Radiolegical analysis will supgreede any chemical analysis performed for this constitnent.

Vanadium

The CLARC 3.1 Tables {Hcology 94-145) regulated by WAC 173-340 hists a Method ©
noncarcinogen value of 2.458+04 my Vikg soil. The CLARC 3.1 Tables also Hats a
mcthod to calenlae the soil conceniration protective of groundwater. 2248403 mg Vikg
soil is the caloulated sumber, Howover, the backgroned concentration far exceeds this
vajue. Thus, WAL 173-340 defers fo the soil background concentration of this inerganie
suhstance. Itis doubtful that the concentration of V will exceed 83,1 mg Vikg sodl
{DOE/RL-94-24) Routine analyre reported by TCP analysis.

The CLEARC 3.1 Tables (Feology 94-143) regulared by WAC 1733440 Hets o Methed C
noncargmogen vaine of 1.035+06 myg Znfkg soil. The CLARC 3.1 Tables also Bsts a
method to calculate the soil concentration protective of groundwater, 5.97TE-H03 myg Znvky
soil is the caleulated sumber. However, the background concentration far execeds thig
vahte, Thus, WAC §73-340 defors w0 the soil background concenmation of this inorganic
substance, 1t s doubtfol that the concentration of Zn will exceed 67,8 me Zn/ky soil,

{DOE/REA94-24) Rousine anabyie reporied by ICP analysis,
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Table 1-6. 200-PW-4 Operable Unit Contammant of Petential Concern Exclusions and
Justifications. {10 Pages}

This worganic substance is pot found on the CLARC 3.1 Tables (Ecology $4-145) and

Zirconium therefore 1s not regulated by WAC 173-340.
Organics

Food-grade chemical {vinegar). The pH will be determined in the laboratory, This organic
Acerate substance is not foond on the CLARC 3.1 Tables (Foology %4-145) and therefors is noy

regulated by WAL 173-340,

Benryl alcohol

Should it be present above detectable limits, it will be representedd by a “tentatively identified
compound” or TIC by the analytical laboratory during analysis B260 {volatile orpanics). Very
sofuble in water; Bkely to have migrated; reasonably brodegradable. Not bikely to be
present in toxic andfor flammable concentrations.

This organic substance i not found on the CLARC 3.1 Tables (Ecology 94-145) and

Benzylaldehyde therpfore is not regulated by WAC 173-340.
Hromodichon- This organic was nsed in mvinimal quansties during leboratory operations. Should 1t be present
) i i above detectable Hiniis, it will be represented by a THC by the analytieal laboratory during

mathane e BVEE Pl bl frpamies

anatysiz 3260 (volatile organics).

Pregradation product of TBP used @ varions processes and experiments inchadimg URP and
Buatarol {butyl PUREX eperations. {HW-19340, WHC 1990, Addendum 12}, Should this organic compound
slcohol} be present shove detectable Hnits, it will be represenied by & THC by the analveicsl laboratory

dharing anabysis 3260 (volatile organics).

2-Butoxyethanol

This organic substance is not found on the CLARC 3.1 Tables (Ecology 94-143) aad
therefors s not regulated by WAL 173340,

Butoxvdiglyeol

This organic substance is not found on the CLARC 3.1 Tables (Eeology 94-143) and
therefors 1s pot reguiated by WAC 173-340.

Butoxyglyeol

This erganic substance is not found on the CLARC 3.1 Tables (Beology 94-1437 and
therefore is not regulated by WAC 173.340,

Butoxyiriethylene
glyeol

This orgaric substance 18 not found on the CLARC 3.1 Tables (Ecology 94-1453) and
therefore 1 not regilated by WAC 173-340.

Butyraldehyde
{buzanal)

This organic substance is pot found on the CLARC 3.1 Tables Ecology 94-143) and
therefore is not regolated by WAC 173-340.

Citraie

This erganic substance is not found on the CLARC 3.1 Tables (Ecology 94-143) and
therefore is not regulated by WAC 173.340, Has dissolved to a complexing agent that
condd have affected the mobility of centain COCs, Unexnpected mobility of COCs will
imsdicate the presence of complexans,

di{ 2-ethylbexyh)
phosphoric acid

This erganic substance is not found on the CLARC 3.1 Tables (Beology 04-143) and
therefore 1 not regulated by WAC 173-340. Has dissolved to a complexing agent that
could have affected the mobility of certain COCs. Unexpected mobility of COCs will
indicate the presence of complexants,

Exibariy] butyl
phosphonsate (DBBP)

This organic suhstance is not found on the CLARC 3.1 Tables (Feology $4-145) and
therefore is ot regulated by WAL 173340 DEBP was widely used as a solvent during
the PRF and amencium recovery operations. Wil degrade to phosphate and be detected in
those amabviical measurements. '

et
H

[
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Table 1-6. 200-PW-4 Operable Unit Contaminant of Potential Concern Exclusions and

Priburyl phosphate
{DBP)

Fastifications. (10 Pages)

--------

B

This organic substance is not foumd on the CLARC 3.1 Tobles (Evology 94143} and
therefore is not regulated by WAC 173-340. This compound is a degradation product of
tritnityt phosphate and is wolikely to be present in toxie or ligh concentrations. Will

degrade 1o phosphate and be detected in those analvtical measurements.

Dimethyhiirosamine

This organic substance is not found on the CLARC 3.1 Tables (Ecology 94-145} and
therefore is pot regulated by WAC 173-3440,

3, 5-Dimethybpyridine

This organic substance is not found on the CLARC 3.1 Tables (Ecology 94-1431) and
therefore is not regulated by WAC 173340,

Ethanot (ethyl
#lcohol)

This organic substance is not found on the CLARC 3. Tables (Ecology 94-145) and
therefore is notregulated by WAL 173-340. Very soluble in water; hkely to have migoated
or vaporized if exposed; reasonably biodegradable, Available and wsed as food-grade
materials and not ikely to be present in tosie and/or Samrmable concentrations.

Ethoxyiviethylene
glycol

This organic substance is not found on the CLARC 3.1 Tables {Ecology 34-145) and
therefore i3 not regulated by WAC 173-340,

Ethylene-diamine
tetraacetic agid
{EDTAY

This organic substance 1s not found on the CLARC 3.1 Tables (Ecology 94-143) and
therefore is not regulated by WAC 173340, Has dissolved 10 a complexing agent that
could have affected the mohility of cevtain COUs, Unexpected mobility of COCs will
indicate the prosence of complexants,

Ethylene glycol

Miseible with water (completely dissolves), thus it is subject 1o ltodegradation, and somewhm
mobile w seil (Wade 1991, Organic Chemistry). Extremely unhkely 1o be detected i soil
samples due to large voltne water dilution and dispersion,

Ethyl ethex

Very soluble in water; kely o have migrated or vaporized if exposed; reasonahly
bipdegradable. Should #t be present above deteetable Hmals, it will be represented by a THC by
the analvtical laboratory during analysiz 8013 nonhelogonated VOA),

Heptadecane

This organic substance is not found on the CLARC 3.1 Tables {Eeology 94-143) and
therefore is not regulated by WAC 173-340. Degrmadation products would be identified by
TPH analyses.

Hexsdecans

Thiz organte substasce is not found on the CLARC 3.1 Tables { Ecology 94-1435) sod
therefore is not regulated by WAC 173-340. Degradation products would be identified by
TEH analyses.

Hexanoic soid
{vaproic acad)

This orpanic substance s not found on the CLARC 3.1 Tables (Ecology 94-143) and
therefore is not regulated by WAL 173-340.

Hydroxyacetic acid

This organie substance is not found on the CLARC 3.1 Tables {Eoology 94-145) and
therefore is not regulated by WAC 173-340. Has degraded to acetate and hydroxides,
Acetate is a food-grade chemucal {vinegary. The pH will be deternmuined 1 the nhoratory.
Hag digsolved inte 2 complexing agent that could have affected the mobility of certain
COCs. Unexpected mobility of COCs will indicated the presence of complexing agents,
Hydroxide will be assessed vis pH. '

Hydeoxyquinoline

This organic substance 18 not found on the CLARC 3.1 Tables (Ecology 4143} and
therefore is ot regalated by WAL 173-340. Has dissolved to & complexing agent that
could have affected the mobility of certain COUs. Unexpected mobility of COCs will
indicatest the presence of complexants.
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Table 1-6. 200-PW-4 Operable Unit Contaminant of Potential Concern Exclusions and

P

Isapropyl alcohol
{ 2-propanol}

Justifications. (10 Pages)

This organic substance is not found on the CLARC 3.1 Tables {Ecology 94-145) nod
therefors is not regulated by WAC 173-340, Very soluble in water; Hkely to have migrated
or vaporized if exposed; reasonably blodegradable.

Fard oil

This orgamie subsiance iz not found on the CLARC 3.1 Tables (Ecelogy 94-145) snd
therefore is not regadated by WAC 173-340. Food-grade chemical with no applicable
regulstory action levels.

Methanol

Very soluble in water; Hkely to bave migrated or vaporized if exposed; reasonably
biodegradable. Should it be present above detectable Hrrats, it will be represented by a TIC by
the snabytical laboratory during analysis 8013M (nonhalogenated VOA).

Methoydiglyeol

This organdc substence is not found on the CLARC 3.1 Tables (Ecology 94-143) and
therefore is not regulated by WAC 173-3440.

Methornybrglveol

‘This organic substanse is ot found on te CLARC 3.1 Tables (Bcology 94-145) and
therefore i not regulsted by WAC 173-340,

Meihy] n-bury] ketone
{MBE/2-hexanone)

This organic substance is not found on the CLARL 3.1 Tables {Ecology 84-1453) and
therefore is not regulated by WAL 173-340.

2-Methylnonage

This oreanic substence is not found on the CLARC 2.1 Tables (Ecology 94-145) and
therefore i not regulated by WAC 173-340.

Methy! npropyl
ketone
{MPK/2-pentanone}

This orgamc substance is not found on the CLARC 3.1 Tables (Ecology 94-145) and
therefore is not regelated by WAL 173-340,

Mono-2-ethyThexyl
phosphoric acid

This organic substance is not found on the CLARC 3.1 Tables (Ecology 94-145) and
therefore is not regulated by WAC 173340, Has dissolved to a complexing agent that
cenild have affected the mobility of certain COCs. Unexpected mobility of COCs will
indicate the presence of complexanis. Will degrade fo phosphate and be detected in those
analbytival measurements.

Monobutyl phosphate

This organic substance is not found on the CLARC 2.1 Tables {(Eeology 94-145) and
therefore 18 not regelated by WAC 173-340. This compound is & degradation product of
tributy] phosphate and is unlikely to be present in toxic of high concentrations. Will
degrade to phosphate and be detecied in those analytical measurements.

n-Mitrodunethylamine

This orgame substance 13 not found on the CLARC

3.1 Tables (Ecelogy 94-145) and
therefore is not regztated by WAL 173340, '

Oxalage

This orpanic substange 15 not found on the CLARC 3.1 Tables (Beology 94-143) and
therefore is not regulated by WAC 173-340. Has dissolved to 3 complexing agent that
could have affected the mobility of certain COCs, Unexpected mobility of COCs will
mdicate the presence of complexants,

mDichlorobenzene

This organic was used in minimal quantities during laboratory operations. Shouid # be
present above detectable limits, it will be represented by 2 TIC by the snalvtical laboratory
during mnalysis 8266 {volatle organics).

Pentadecans

Fhis organic subsiance i not found on the CLARC 3.1 Tables (Bcology 94-143) and
therefore is not regulated by WAC 173-340. Degradation products would be identified by
TPH analyses.




CP-14176 REV O

Table 1-6. 200-PW-4 Operable Unit Contaminant of Potential Concern Exclusions and
Justifications. {10 Pages)

Pestasodium
diethvlene tnatmine
perts acetate (DTPA)

This organic subsisnce is not found on the CLARC 3.1 Tubles (Ecology 94-143) and
therefore is not regudated by WAC 173-340. Has dissolved 10 a coniplexing agemt (acetate)
that could have affected the mebiliny of certam COCs. Unexpested mobbity of COCs wili
indicate the presence of complexants.

Pyridine

This organic was used in minimal quantities during laboratory eperations. Should it be
present above detestable Limits, it will be represented by a TIC by the analytical laboratory
during analysis 8364 {volatile orgarmes),

Sodivm gleconate

This organic substanse is not found on the CLARC 3.1 Tables {Ecology 94-345) and
therefore is not regulated by WAC 1732340, Available as & food-grade material,
Minimum potential for presence in toxic level quantides, Has dissolved to a complexing
agent that could have affected the mobility of COCs, Unexpected mobility of COCs will

indicate the presence of complexants.

Sadinm teraphenyl
boron

This organdc subsisnce i aof Tound on the CLARC 2.1 Tables (Evology 94-145) and
therefore 13 not regulated by WAC 173-340.

Sugar

This organic substance is not found on the CLARC 3.1 Tables (Ecology %4-145) and

therefore i not regulated by WAL 1753-340, This is a food-grade materia] with no
applicable regulatory action levels,

Swlfonic actd {ohloro)

This organic subsiance Is not found on the CLARC 3.1 Tables (Ecology %4-145) and
therefore is not regutated by WAC 173340, This chermical has degraded to sulfate and
chlorine, which are both hsted ag COCs.

Super gel hvflo

Fhis organic substance is not found on the CLARC 3.1 Tables (Ecology 94-1453) and
therefore is not regulated by WAC 173-340. A clwomaiography medivm that was wiilized
in determining if sprgples colleeted from various steps of the bismuth phosphate sad URFP
processes had successfully reacted, separated, ote. This orgamsc substance i unftkaly to be
present in toxic comcentrations.

Tarfaric amd

This orgamic substance is not found on the CLARC 3.1 Tables (Ecology 54-145) and
therefore is nof regulated by WAC 173-340, Has dissolved to & complexing ageni that
could bave affected the mobitity of certain COCs. Unexpected mobility of COCs will
indicate the presence of complexants.

Tetradecans

This organic substance i not found on the CLARC 3.1 Tabdes (Ecology 94143} apd
therefore is pot regulated by WAC 173340, Degradation products would be identified by
TPH analyses.

Tetrahydrofioran

This organic substance is not found on the CLARC 3.1 Tables (Beology 94-143) and
therefore is not regulated by WAC 173-340, Has dissolved 1o g complexing agent that
could have affected the mobility of ceriain COCs. This compound s unlikely to be prosent
in toxic or high concentrations.

Thenoylrifluore-
acetone

This orgarse substance is oot fonand on the CLARC 2.1 Tables (Ecology 94-145) and
therefore is not regalated by WAC 173-340. Has disselved to a complexing agend that
could have affected the wobility of cortain COCs. This compound s unlikely to be present
1z toxie o high concentrations. No duect standard analytical techmigue available.

Thymoiphthalein

This organic substance is not found on the CLARC 3.1 Tables (Ecology 04-143) snd
thersfore 1= pot reguiated by WAC 173.340, Laboratory indicator, Typically used iz drop

gquantities as < 1% solutions. No analvtical or toxicity issoes identified.
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Tabls 1-6. 200-PW-4 Operable Unit Contaminant of Potential Concern Exclusions and
Justifications. {10 Pages)

This organic sebstance i not found oo the CLARC 3.1 Tables (Ecalogy 94- 1485 angd
Tridecane theretore is not regutated by WAL 173.340, Degradation products would be identifiad by
TFH analyses.

This organic substence is not Tound on the CLARC 3.1 Tables {Ecology 94-145) and

Trighyme therefore is not reguinted by WAC 173-340.

' This organic substance is not foond on the CLARC 3.1 Tables (Bcology 94-14537 and
Tris (hydroxymethyl) jtherefore Is not regulated by WAC 173-340. Very soluble. Available and used as
aming methane pharmacentical-grade nrtenals, Minimal potential for prosence in toxic tevel quantities.
Mo direct standard anslytical technigue available.

This organic substance is not found on the CLARC 3.1 Tables (Bcology 94-145) und

Trisodium nitrilo therefore iz nof regulated by WAC 173348 No direct standard ansiytical technigue

friacetate (NTA) available. Has dissolved to a complexing agent that could have affected the mobility of

certain COCs. Unexpected mobility of COCs wall indicate the presence of complexants.

Frisodiinn Fhis arganic substance i not found on the CLARC 3.1 Tables (Ecology 94-143) and
hvdroxvethyl therefore is not regulated by WAC 173-340, No direct standard analytical fechnigue
ethylene-dizmne svailable. Has dissoived to o conplexing agent that could have affected fhe mobility of
trincetate (HEDYTAY  |eenain OOCs, Unexpested mebility of COCs will indicate the presence of complexants,
* OO0 = coptaminant of coneern. REDOX = Reduction-Oxidation (Plant),

COPC = contaminant of poential convers. RY = remedial investigation,

GEA = pwnmy anergy analysis, TiC = entatively idengified compooud.

iy = mduchively coupled plasma, TPH = {otal petroleum hydrocarbons.

PRF . = Pitomtum Reclamation Faﬁlligv ]'_RP e ura'ﬂizu'n fﬁ:c{)‘{ﬁ'y prg{:{:ﬁ&

PUREX =  Phtonhsm-Urinium Extraction (Planth VOA = volatile organic analysis.

Table 1-7 inclides the hists of final COCs for the 200-PW-4 OUJ and the rabionale for inclusion
for esch of the COCs.

Table 1-7. 200-PW-4 Operable Unit Final Contaminants of Concern List. (5 Pages}

Radienctive Constituents

Americam-241 Henctor prodhoct and bsted via tank farm miegration (EA-UR-96-3868,
WHC-8D-WM-ER-133, dn Assessment of the Invensories of the Ferroovanide
Watchiist Tanks).

Carbon-14 Fission/sctivation product and listed via tank farm integration
{(LA-LRGG6-3860, WHC-SD-WHM-ER- 1330,

Cestum-§37 Known fission product (HW. 10475, Sections A, By and
WHC-SD-WM-ER-131).

Cobalt-60 Enown activation product (HW- 10473, Sections A, B, and C;
WHC-SD-WM-ER-133; WHC-MR-0270, 200.8P-F Operable Unit Technical
Baseline Report).
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Table 1-7. 200-PW-4 Operabie Unit Final Contaminants of Concern List. {3 Pages)

Buropium-132 Enown fission product {HW-10475, Sections A, B, and C; HNFAOIT44,

Radionuctide Inventories of Liguid Waste Dispusal Sites on the Hanford Site).
Europiom-154 ‘Konown fission product (HW-10475, Sections A, B, and C; HNF-01744}).
Furopinm-153 Enown fisston product (HW-10473, Sections A, B, and C;

WHC-SD-WM-ER-133).

Hydrogen-3 (tritum)

Fission/activation product and listed via tank farm integration
{(LA-UR-96-3860, WHC.SD-WM-ER-133).

fodine129 Reactor product HW-10473, Sections A, B, and C).

MNeptunium-237 Reazctor product and lsted via tank fanm integration (EA-UR-26-38060,
WHC-SDAWM-ER-133),

Nickel-63 Activation product and listed via tenk farm intepration (LA-UR-56-33460,
WHC-SD-WM-ER-133). :

FPhutonium-238 Reactor product (HW.-10475, Bections A, B, and C).

Plutonmam-239/240 Reacior product (HW- 10475, Sections A, B, and ()

Radrun-226 Faoown production from fission reaction and Hsted via tank farm imegration
{LA-UR-96-3860, WHC-SD-WM-ER-£313),

Radium-228 Known production from fission reaction and listed via tank farm integration
{LA-UR-S6-3860, WHC-SD-WM-ER-133).

Srroniium- B Faown fission product (HW-10475, Sections A, B, and C;
WHC-SDWM-FR-133).

Technetium-99 Knows fission product (HW-10473, Sections A, B, and C; WHO-MR-G270)

Thorum-232 Reactor feed HW-10475, Sectioog A, B, and C; HNF-01744),

Uranium-233/234

Reactor foed (HW-10475, Sections AL B, and Ch.

Uranium-235/236

Reavor feed (HIW-10475, Sections A, B, and O

{ranium-238

Reactor feed (HW-10475, Sections A, B, and C).

Chemical Constftuents - Metmls

Antirony Meal byproduct from wranbus fuel rod (HW-19148),

Arsenie RORA mestment, storage, and disposal wait an&ijﬁe;

Barmm Metal byproduct from uraniem fuel rod (HW-19144).

Bervilium Metal used 1o braze o seal end of fuel rod (HW- 191440,

Cadmium Metal used in lead-dipped cladding and thus cladding waste stream (1932 to
1956) (HW-10473, Seotion AL
Bue to sodiur'potassium dichromate added daring first- and second-cycle

Chromium decontamination and concentration opgrations of bisgmth phosphate process

{HW.- L0475, Beewion ©©; WHC-MR-0132, Hivtory of the 200 drea Tank

| Farms).
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able 1-7. 200-PW-4 Operable Unit Final Contaminants of Concern List. (3 Pages)

Chromium {VE)

Due to sodiun/potassion dichromate added during first- and second-oyele
decontnination and concentration operations ofbismuth phosphate process
(HW- TS, Section G WHOMR-G137})

Copper

Maetal used in wiple-dip process of cladding and thus cladding waste stream
{1944 10 19523 (HW- 10475, Section A).

Lead

Metal used in lead-dipped cladding and thus cladding waste stream {1932 10
1956) (HW-104735, Section A} lead onide was added as an oxidizing sgent to
the first- and second-vyvele decontarumation operations of bisnmith phosphate
process (HW-10473, Section C)

Mercury

Severai uses in bismuth phosphate campaign including addition to cladding
and metal waste streams 1o prevent gaseous generations and miscellaneous
laboratory uses. Listed by the basiz of knowledge guined by interviews and
vig tyuk fum integration (LA-UR-S6-3860).

Nickel

Experimental additions of nicke! sulfate added during the bismuth phosphate
process {0 serve as a scavenging agert. Listed as 3 resuli of tank frm
integration {LA-UR-96-3860, WHC-SD-WHM-ER-133) and extensive use
{1954 1o 1938} ag mwcked ferro/ferric cvanide during scavenging and recovery
processes {WHC-SD-WM-ER-133)

Seleniam

Several uses in bismuth phosphate campaign including filiering of gases
generated in the 1930s and miscellaneous leboratory uses. Listed by the basis
of knowledge gained by previous sampling efforts in the 200 Arcas.

Sibver

Several uses in bismuth phosphate campaign, including filtering of gas
generated in the 1950s and miscellaneous laboratory uses, Listed by the basis
of knpwledge gained by interviews.

Chemica! Constitients ~ General Inorganics

Ampsonia/ameanien

Seeepral compoonds contaiped ammonium the most widely vsed inehided
ammopsin sitica fluoride which was vsed as a clesning and decontamenation
compoind based on ability to dissolve metals and fission products
{HW-10475, Sectton 7 WHC-SD-WM-ER-133; OUFT-1462, History of
Operations {1 Junnary 1944 to March 1943)3.

Chloride

Several componnds contained chlonde the most widely vsed inchuded ferrous
chlonde, which was used as 4 carrier and potassiurny'sodium chioride used as
salting agents during the bisrmuth phosphate process (HIW-10475, Bection O
WHC-BD-WM-ER-133, QUT- 1462}

Cyamide

Extensive use {1954 to 1958} as nicke] forroiferric cyanide during scrvenging
and recovery processes listed as a result of tank farm integration
{LA-LR-96-3860, WHC-SD-WM-ER-133},

Fhrorde

Several compotnds contained fuoride the most widely vsed inchuded
lanthanurn fleoride, which was used during the concentration operaticns of
the bisouth phosphate process, and ammonim silica fluoride, which was
used a5 a cleaning and decontamination compound based on e ability o
dissolve metals and fission products (HW-10473, Section C;
WHC-SD-WALER-133:. OUT-1482).
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Mitratefnilrite

Several compounds contained niaies/nitcites. The most widely nsed
included sodiom nitrite, a salting aper during the cladding removal, nitric
acid, which was used throughout the bisaneh phosphate and uranim
recovery processes, and bismuth subnitrate, which wag used fo craate the
bismuth phosphate/ platonium solid during the first- and second-cyole
decontarmnation process (HW- 10475, Section C; WHC-SD-WM-ER-133;
OUT-1462),

Phosphate

Several componnds conained phosphate, The most widely used inchuded
phosphoric acid, which was used throughout bissmuth phosphate process
{HW.- 10473, Bection €, OUT-1462).

Sulfate

Several compounds contained sulfate. The most widely used included
sulfuric acid, which was used in the digsolving of the fuel rod during the
bisimil phosphate process (HW-10473, Section O WHOC-SD-WMER133;
OLIT- 1462y, Many other sulfate complexes were used as carriers for various
metsis.

Felutile Orpanics

1, 1-dichioroethene (DCA)

Analytical results and measorements bave Hustrated that this contaminant s
foumd throughowt the vadose zone (WHC-SD-EN-TI-24R, 799 Concepriad

- Modef of the Carbon Tetrachieride Contuoninaiion in the 200 West drea o the

Hunford Site).

1, 2-dichloreethane (DCA)

| Analvtical results and measurements have tlusizaed that this contaminens s
| found throughout the vadose zome {WHC-SD-ENTT-248),

11 1nchlorocthane {TCA)

Analytical results and measurements bave lustrated that this contmminant is
found throughott the vadose zone (WHC-SIWEN-TI-248).

Anghytical results and measarements have lostrated that this contaminant is

Acctone found throughout the vadose zone (WHC-SD-EN-T1-248).
Anabviival results and measurements bave illustrated that this contaminant is
Benzene '

found troughout the vedose zone (WHC-SD-EN-TI-348).

Carbon tefrackloride

Carbon tetrachloride was widely used as a dilutant for TBP and DEBY in the
RECUPLEX, PRF, and amenicium-241 recovery processes, Analytical results
and measurements have Hastrated that this comtarinant s prevalent theoughout
the vadose zons and has tmpacted grosmdwater (WHC-SD-EN-TT-248),

Cisftrans-1,2-dichivroethylete

Anglyvtieal results and measuvemnents have Hiustrated that this contennant is
found throughout the vadose zone (WHC-SD-EXN-TI-248),

Chiorobenzene

Arabytical results and miensarements have filostrated that fhis contarminant is found
threughout the vadose zone (WHO-SD-ER-TI-248).

Chloroform is s degradation product of carbon tetrachloride. Analytical results

Chlorefosm ared rneasurernents have Hustrated that this conteninant s provalent throughont
the vadose (WHC-SD-EM-TI-248).

e - Angbviies] results snd messurements have Hiustzrated that this conteminang is

Ethvibenzene

found Groughout the vadose zone (WHC-S{-EXN-TI-248).

Frhvlene glyeol

Antifreeze component used as a coplant for equipment,

Muothyl ethyl ketone (MEK, 2-
butanome}

Analytical reselts and reasurements have iHustrsted that this contammant is

L prevatent throughout the vadose zene (WHC-SDVEN-TL-248),
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Table 17, 200-PW-4 Operable Unit Final Contaminants of Concern List. (5 Pages)

Analyrical vesulis and messuremnents have iHflostrated that thig contwminant is
Maothyl o butvl ketone {MIBK, prevalont throughout the vadose zope (WHO-SD-ENCTE-248) Used a5 1 solvent
hexone) for sobvent extrpotion of vranium and plutontem from fission products, Peesent in
process drainage and possibly w process condengate, (HW- 191407,

Analvltiesl resitls and measurements have iHustrated that tis contarmant is

Methylene chioride prevaleat throughout the vadose zone (WHC-SD-EN-TE248),

Analbytical results and measurements have ilusirated thet this contaminant is

s-butyl benzens found throughout the vadose zone (WHC-SD-EN-TI-248).

Anatytical results and measurements have iHlugtrated that thig contaminant is

Tetrachloroethylene (PUE) found throughout the vadose sone (WHC-SD-EN-TI- 248},

TCE is a degradation product of carbon tetrachloride. Analytical resulis and
Trichloroethylens {TCE} measurements have illusirated that this contaminant 18 prevalent throughout the
vacdose pone and has snpacted groondwater (WHC-SD-EN-TR24E),

Analytical resulis and measurements have ilustrated that this contaminant 18

Tolwens found throughout the vadose cone (WHO-SD-EN-TT-248).
Ylene Anatytical results and measurements have iHlostrated thet this contaminsn is

found shroughowt the vadose zone (WHC-SD-EN-TI-248).

Semi-Folatile Organics

Extensive use {1953 to 1957) in solvent extraction operation as the dilutent
AMSCO for tributyl phosphate in the urarfum recovery processcs
{WHC-BD-WMER- 133,

Lse {1953 to 1957) o solvent extaction operation as the dilwant for wibutyl

Dedecane phosphate in the wranm recovery processes { WHC-SD-WM-ER-133).

Used for coupment 1 laboratory, Only an oil/grease separation snalysis will be

Hydraulic fuids {Greases) performed

Use {1933 to 1957} in solvent extraction operation as the difutany for tributyl

. E3
Kerasene phosphiate in the umaphum recovery progesses (WHC-SD-WM-ER-132),

Extensive use (1953 to 1957) in solvent extraction operation as the dilutani
Normal paraifin bydrocarbons® for tribeiyl phosphate in the uranum recovery processes
{WHC-S-WM-ER-133)

Phenal Anabytical results and messurements have ifhisirated that this contaminant is found
o throughout the vadase zowe {WHC-SD-EN-TI- 2458}

Yarious types of normal paraffing wers osed as milling, cutting, and waghing
solutions durimg the prodoction of plutenium butonsrods. These solutions almost
Palychlorinated biphenyls (PCBg) {always contatned PORs (CON 092730, “Discussion MNotes with PFP Personmel™),
Anabvticsl results from sediment samples collected within the 241-2-381 tank (FH-
OG027%, “Submittal of Doecumentation o Fulfithment of Milestone M-15378™),
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Tributyl phosphate and Extensive use {1953 1w 1937} in solvent extraction ip the urdnium recovery
derivatives {mono, di) snd PUREX processes (WHC-SD-WM-ER-133, HW.-3 1000-DEL)

% Analyzed as kerosene total petroleum hydrocarbons

*OOC = contanunant of concent RCRA = Resoyrce Conservation and Recovery et
DERBE = dibutyl butyl phosphonate, af 1976,
PRF = Plutonbem Reclamation Facility,  RECUPLEX = Recovery of Urantur and Pheoniam by
PUREX = plutopium-reduchon extracion. Exiraction.
TBP = wibuty! phosphate,
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Table 1-8 defines the ARARs and preliminary remediation goals (PRUG) {or each of the COCs.

Table 1-8, List of Preliminary Applicable or Relevant and Appropriate Reguirements and
Preliminary Remediation Goals.

Radionuctides Inside the 200 Aree Lapd-Ese Boundary®

S04 wern/yr above background via
industrial Bnd-use scenarto while
umder DOE contral; 15 mremfyr

Shallow zone (Do 4.6 m above background at the end of the Cortaminant-specific; RESRAD
1o 15 fi} bgs) exclusive-nse period if DOE control | modeling”

is retinguished; 4 mrem/yr above
background to groundwater; or no
additional groundwater degradation.®

Maximm contamination levels,

4 mpen'yr sbove background o state and Federal ambient water
Broep zone {>4.6 m [»15 f] bas) groundwater, or o additional quahty control eriteria;
groundwater degradation® ahterpatively, site-specific
mmodeling

Nogradivlogical Constitwents fnside the 200 Area Land-Use Boundary

Shallow zone {00 4.6 m

{6 to 15 il bes) WAC 173-340 Method C Chemical-specific

Alternatively, site-specific

gep zone {4 6 m>15 ] be: PAC 173-340 eriteris
Dieep zone (4.6 m [>15 ff] by} WAL 173-340 criteria modeling using STOMP model

® The Final Hanford Compretensive Land Live Plan Eavivenmentad Inpact Statement (DORBIS-0222-1 (see Figuze 141,
above) identifies the aetual land e within the 200 Area bind-use boundary as industrial fexclusive) and would center
nupndy around waste mansgement activities.

Rachonuclide standards are pot final and will be agreed upon in the ROD. A radionuclide stondard of 25 rorem/yr sbove
background was adopted by the Washington State Departrosnd of Health in February 2000,

® The REStdual RADoactivity dose model (RESEAD) use has been nged for sigrilar waste sites and will beused as o
prironsm for divget exposere. [ more appropriate models pre developed, they will be evaluated for use

o

bigs = below ground surface.
STOMP = PNNL-VIZES, STOMP - Subsurface Transport Over 8ultiple Pheves: Application Guide.
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Table 1-9 lists the general exposure scenaros.

Table 1-9. General Exposure Scenarios,

Industrial land-use scenario finside the 200 Area land-use boundary)'

The souree of contamination in the 200-PW-4 0L is the Bauid efffuent disposed i the waste
sites. The release muchanism is divect radiation exposure {o ocoupations! workers in the
vicinity of the waste stres (although shiclded by stabilizing cover). Tngestion and mbalation of
surface or subsurface soils in an occupational scenario does not represent 2 substantial exposare
due to waste site surface stabilization and the limited soil ingestion and inhalation anticipated
during excavation activities n an industoial sething (use of dust control measures Bouis
exposures). Downward migration of mobile constituents info the groundwater would not affect
ocoupational workeys becaose their drimldng water sowce would not be the underdyviog agquifors.
However, the protection of groundwater i3 & requirement and nvest be addressed by evaluating
potential fotre impacts,

The exposure Hime is divided into time spent nside and outside an indusirial facility:

Buoilding ccoupancy: 8§ hoursiday x 0.6 (building occupancy factor), 5 days/iweek,
50 wesks/vr, for 20 vears (of a T3-year lifetime).

Onidoor exposure: § hoors/day x 8.4 {outdoor exposure factor), 5 daye'week, 30 weeksfyr,
for 20 years {of a TE-year lifetime),

Tn addition, the building occupancy sxposwre includes a factor of 0.4 1o reduce the ingested dust
camponent due 1o building vemilation system Sltration,

Biota that sy be exposed to contaminangs i this O will be addressed through & more Hanford
Site~wide evaluaton. Remedial sctions o address human bealth concerns will also serve o protect
biota,

The Final Honford Comprefensive Land Use Plan Environmgntal fapae Starement {DOEEIS-O322-F} {see Pigure 141,
above) identifies the actual lasdd use within the 200 Avea land-use boundary as induostrial (exclusive) and would canter
mainly around waste mensgement activitios.

Table 1-10 provides the regnlatory milestones and regulatory drivers associated with this project.

Table 1-10. Regulatory Milestones.

M543

June 30, 2604

Tri-Party Agresment milestone fo submit the RI feport for the
200-PW.-2/4 OU {Hanjord Federal Factlity Agreement and Consent
Crder; Hanford Federal Facility Agreement and Consent Chrdor
Handbook)

M-O1543C

Diecember 31, 2003

Fri-Party Agreement milestons to submit the 200-PW-2/4 FS and
Proposed PlanProposed RORA Permit Modification

M-20-53

December 31, 2005

Tri-Party Agreement milestone (o submit 216-A-18 Crib, 216-A-36H
Crib, 216-A-37-1 Crib, and 207-A-South Retention Basin closure/
postelosure plans to Bcology
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The project milestones and their drivers are listed in Table 1-11.

Internal DO weorkshop Cotober 23, 2002

D00 schedule
Fxternal RL/reguiator briefing {October 31, 2002
ssue DQO summary report Foebruary 14, 2003 BQO process documeration

Table 1-12 combines the relevant background information into a concise statement of the
problem to be resolved.

Table 1-12, Preliminary Conceptual Contaminant Distribution Model Discussion
and Concise Btatement of the Problem. (2 Pages)

Preliminary Conceptual Contaminant Distribution Mudel®s

The liquid efffuents associated with the wranium and plutonivm reeovery processes at T Plang, U Plant, PUREX
Plant, REDOX Fant, 242-A Bvaporator, and Heot Semiworks Facility were discharged to the J00PW.4 O
waste sites. The offleents from these various chemical operations contamed uranfom, pletoniom, fission
products, attrates, meials, and semi-volatile organic, and volatile organic chenicals. Immobile contaminants
sceumitiated in the soils below the release point over ime, while the mobile contpomnants mav have reacked
groundwater. Geophysical loguing of boreholes in the vidinity of the waste sites, along with sampling date from
horeholes near some of the waste sites, provided the basis for the preliminary conceptual contaminant distribution
redels,

A mumber of the oribs in this OLF wre similar to those i the 206-PW-2 O One of the oribs in the 200-FW.4 QU
and several of the cribs in the 200-PW.2 OU were sampled as part of the 200.0P-2 BRI conducted in 1994 through
1993 (OE/RL-95-131 Data from this investigation indicated a zone of higher contamination extending up to

36 m {180 1) below the bottom of the cribs and trenches, Contamdnation continsed below this zone but gensrally
decreased with depth.  More mobile contrmminants were distributed throughout the soll colomn and are present at
residual concenirations. In at least one instance at the 216-U-8 Crib in the 200-FW-2 OLJ there is evidencs that
elevaied levels of contamination are present, associated with the caliche layer that exists at a depth of 57 =

{ER7 fi)

Yolatile organics were not a myjor part of the processes agsocisted with 200-PW-4 (U waste sites. However,
some ofganics may have been processed throngh the 242-A Evaporator and discharged via the 207-A-South
Retention Basin to the 216-A4.37-1 arfh. Beoause of the volome of Houid aad contaninants received by the
260-PW.4 OU waste sites, groundwater iropacis are generally assumed at the majority of the sites. Grosndwater
monstoring has indicated chemical and radionuchide constituerts in the groundwater beneath some of the waste
sties; however, comributions from individual waste sites bave not been fully evalunted. While some data exist
for several of the 200-PW .4 OL waste siles fe.g, 216-U-16 crib), limited chemical and sediologicsl data ase
available for the majority of the other 200-PW -4 OLI sites.

Figures 1-9 theough 1-11 graphically present the overall conceptual exposwre mode! for the OV and the
preliminary conceptual contaminant distribution models for each of the two RCRA TSD unils,
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Table 1-12. Preliminary Conceptual Contaminant Distribution Model Discussion
and Concise Statement of the Problem. (2 Pages)

PO Approach:
The DOO process for the 200-PW-4 O is being performed 1o determine if waste sites 1 fhis OU have been
contaninated o levels that require remadial action.

The outcome of the characterization being developed in this DOO process for the waste sites will be applied w0
the other analogous sites. A SAP will be developed after coropletion of the THOO process, which specifies the
sampling and analyses to be performed for characierization of the two TSD units.

Al of the waste sites assogiated with this OU are located within the 200 Area land-use boundary Hoe and will be
evaluated on the basis of furare industrial uses.

Problem Statement:

The problem is to detersine contaminant concemtrations ad physical parameters in the TSD units to support
evaluation of remedial alternatives and remedial decision making in the FS and to verify or refine the concepiual
contarnant distribution models.

a

The prelimnary conceptual contaminant distribution model will become the conveptual contamnnant disiribution model
after seceptance of this DO summary report and will then be applied 1o the profect work plan,

1-4%8
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Figure 1-10. Preliminary Conceptual Contaminant Distribution Model
for the 207-A-Sonth Retention Basin.
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H

Plpuline to Gris

G o

& s ol H
. O
Poteretial Track :
HIOE 3
Hy
A2 ¥
150 ¥
Ha
Ringold Formation
257

;Fﬁﬂmmm?‘i;u@

o ABIRL f BuBeP1 B Pupebel B Snfmppn = mimiied o bl ok i it

Coanamination Potantiat
o
Megium
[ Low

bt Prapant

Hanford formation
Sand Dominades Sequance

Bolow ground surface
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(3 The retention basin i3 & concrale struciure that received effiuent from 1977 to 1988, &
was used for the interim storage of 242-A Evaporator provess condenaste o allow for
sampiing and analysls prior (o being discharged to the 216-A-37-1 Crib. The process
Eguld contained cesium, phalonium, strontivem, uranium, acetons, and bufanal, The
arnount of liquid passing through the basin is likely equivalent to the volume discharged
1377.000,000 liters (99,528,000 gal)] to the 216-A-37-1 Crih,

(& The basin was designed to hoid liquids, There has been no evidence of leaks, Little or
0o comarination is expected bensath the concrete structure. Any contamination present
may be ocated near cracks in, and draing within, the structure. No structural failures
have teen documented associated with the basin. Low mobility and moderately mobite
cantamingrds such as cesium and strontivm, respectively. will sorh near the bottom

of the basin, Contaminant concentralions decrsage with depth. Releases would

frpact He2.

{3) High mobliity contaminants migrdte with the mokshure front and may be dedected In low
concentrations (o a depth of about 4.8 m (15 ). Halogenated and non-halogenated
solvents might be detected in the vicinity of the orib in fow concentrations,

@ The low potential for the release of effiuent to the subsurface suggest that this site has
rot impacied groundwater. There are oo boreholes in the vichnity of the basin and no

characterization has besn performaed.
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Figure 1-11. Preliminary Conceptual Contaminant Distribution Model
for the 216-A-37-1 Cnib,
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) The 216-A-37-1 Crib received effiuent from 1977 to 1989, It rocelved process Houid waste from
the 242-A Evaporator eonfaining cesium, plutonium, strontiuem, wanium, aoelons, angd butanol,
Efftuent was distributed through a 25.4 om (10 in.} diameter perforated pipe that runs the fength
ot the crib, The pipe is buried about 2.1 m {7 ff) below the surface. Approximately 377.000.000 fers
{98 528,000 gal) of affluent were releassad 1o the crb.

® Once discharged, the efiuent and sontaminants migrate vertically down baneath the crib, within
H2. Low maobility contaminants such as cesium will sorb near the point of release. Contaminant
concentrations decrease with depth, Moderataly mobile contaminants may be present 1o a depth
of 122 m {40 1},

(&) High mobility contaminants migrate with the moisture front ang may be detected inlow
concentrations throughout the vadose zone. The available data (natural gamma logs) from
Tour groundwater monlioring wells adjacent to the orib suggest that Hitle or no lateral spreading
has ocourred, Halogenated and non-halogenated solverts may be detected in the vicinity of the
ority in low concentrations throughout the vadose zong.

(& The volume of efffuent discharged {377,011 m®) to the crib is greater than the soil column pore
volume {15,879 m®). This data suggest that groundwaler has been irnpacied benesth the orib.
Trithurn and cding- 128 excesd groundwater protection standards near tha orib,
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2.0 STEP 2~ IDENTIFY THE DECISION

The purpose of DQO Step 2 is to define the principal study questions (PSQ) that need to be
resolved to address the problems Wentified in DQO Step 1 and the alternative actions that would
result from resolution of the PSQs. The PSQs and alternative actions are combined into decision
statements that express a choies among alternative actions, Table 2-1 presents the task-specific
PS(s, alternative actions, and resulting decision statements, This table also provides a
gualitative assessment of the severity of the consequences of taking an alternative action if it is
meorrect. This assessment takes into consideration human health and the environment

{i.e., flora/fauna) and political, economic, and legal ramifications. The severity of the
consequences 15 expressed as low, moderate, or severe.

Table 2-1. Bummary of Data Quality Objectives Step 2 Information. (3 Pages)

!’rmi,ipal bmd’v Question #1-—-Deo the radmmukide copcentrations in va{io% seils in the
200-PW-4 OU TSD unit waste sites exeeed the annual radiological expesure limits for hwman
health protection under an industrial exposure seenarjo?”

If the radionuchide
concentrations m the

vadose seils do not samples wilt be
ROAN C s The sie may mappropriaie  closed withowt | collected in the
exceed the industrial siie may mappropristely be closed without | collected in the

1-1 o remedial action, mereasing risks of potential confirmatory

exposure himits, T , . .
‘ ST exposure fo workers and the environment. sampling phase
evaluate the site for _
0 support no

closure with no remedial .
o o achion closures.
action m an FS.

Low; additional

1f the radionuchide

concentrations in the Low for risk; no
vadose soils exceed the risk to hurnan
mdustrial exposwe health or

19 ?mﬁ“” e\—ra'}ua.u:fiz.f: need The site may be inappropristely remediated cavironment.
i or remedial action resulting in unnecessary expenditure of funds Low to
alternatives or evaluate TR ACSSALY AR ' T moderate for
a streamiined approach eost depending
1o stie closure {e.g., add on remedial
to an existing RODYmn aotion.

an FS,
Decision St > 1 the vadose zone radionuclide concentrations in the 200-FW-4
OU TSD unit waste sites exceed the radiologieal exposure Hmits for human health protection under an
indestrial exposure scenario requiring evaluation m an FS.
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Principal Study Question #2-Do the concentrations of nonradiclogical constituents in the
vadose seils in the 260-PW-4 OU TSD unit waste sites exceed the nonradiological exposure
Hmits for humag health protection under an industrial exposare scenario?

If the nonradiological
constifuent
concentrations in the
vadose soils do not

The site may inappropriately be closed without

Low: additional
samples wiil be
collected in the

2-1 | exceed the industrial remedial action, mcreasing risks of potential confirmaiory
exposure himits, exposure to workers and the environment. sampling phase
evaluate the site for o support o
closure with no remedial action closures.
action in an F&.

If the nonradiological
constifuent . .

_ . Low for rnisk; no
concentrations i the .

. risk to hurnan
vadose soils exceed the fealth or
industrial exposure er;vimrm-tem

3.9 limits, evaluaie the need | The site may be inappropriately remediated 1 ow to i

for remedial action
alternatives or evaluate
a strearniined approach
to site closure {e.g., add
to an existing ROD) in
an FS.

resulting i unnecessary expenditure of funds,

moderate Tor
cost depending
on remedial
aohion.

Deeision Statement #2--Determine if vadose zone nonradiclogical constituent concentrations in the
200-PW-4 OU TSD unit waste sites exceed the nonradiological constituent exposure limits for human

health protection under an industrial exposure scenario requiring evaluation in an FS.
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Table 2-1. Summary of Data Quality

Objectives Step 2 lnformation. (3 Pages)

Principal Study Question #3—Do the 200-PW-4 OU conceptual contaminant distribution
models properly reflect the physical charactevistics and distribution of contaminants in the
waste sites?

If the conceptual
contarunant distribtion ]
_ Low to
miodels reflect the actual i .
e moderate;
distribution of : . . . ey
: Inappropriate or inadeguate remedial additional
contaminants and G iy A i o
3-1 alternatives could be planned in the FS and samphing in

physical characteristics,
use the models for
remedial altermative
selection and remedial
action planning.

mnplemented during the remedial action phage. | confirmatory
phase will fimit
CONSEQUENCes.

I the conceptual
contaminant distribetion
models do not
acourately reflect the
distribution of

3.2 | contaminants and
physical characteristics,
revise the models before
remedial alternative
selection and remedial
action planning.

Low; no risk 1o
human health or
the enviroament

The site may be inappropriately remediated
resulting in upnecessary expenditure of fimds.

Decision Statement #3—etermine if the 200-PW-4 QU coneeptual contaminant distribution models
represent the contaminant distribution conditions and physical characteristics in each waste site or if
the models need to be refined.

* Refer to Table 1-8 for scenario-specific ARARS and PRGs.

Al = alethative sotion.

ARAR = apphcable or relevant and appropriste requirement,
FS = Feagibility study.

PR = prelamnery rervedial goal

PR = prinvipal stody question.

ROD = record of decision.

TR = frephment, storage, aed disposal,

L
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3.8 STEP 3 - IDENTIFY THE INPUTS TO THE DECISION

The purpose of DOO Step 3 15 to identily the types of data needed to resolve each of the decision
statements identified in DOQO Step 2. The data may already exist or may be derived from
computational or surveying/sampling and analysis methods, Analytical performance
requirements (e.g., practical quantitation Hmit, precision, and accuracy) are also provided in this
step for any new data that need to be collected,

31 INFORMATION REQUIRED TO RESOLVE
BECISION STATEMENTS

Table 3-1 specifies the information {data) required fo resolve each of the decision statements
identified in Table 2-1 and identifies whether the data already exist. For the data that are
identified as existing, the source references for the data have been provided with a qualitative
assessment as o whether or not the data are of sufficient quality to resolve the corresponding
decision statement.
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12 BASIS FOR SETTING THE PRELIMINARY
ACTIHON LEVEL

The preliminary action level is the threshold value that provides the eriterion for choosing
betwesn alternative actions. Table 3-2 identifies the basis (i.¢., regulatory threshold or risk-
based) for establishung the preliminary action leve! for each of the COCs. The numerical value
for the action level 1s defined in DO Step S, :

Radiclogical lookup values for shallow zone soils based
on RESRAD analvses for the applicable scenarios. Deep

! Radiological contaminanis of concem zone tookup valees will be determined using STOMP
{IPNNIL-11216) or another mode],

5 Nonradiological contammnants of WAL 173-340 Method C cleanup lovels with

" COncern cosgtaminant-specific varistions,

Preloinary action levels do not apply for preliminary
conveplial contaminant disribuation model evalisstion,
This is a jodgmental agsessment.

Radielogical and nosradiclogical
contanmants of concem

P38 = decison statement,

COMPUTATIONAL AND
SURVEY/ANALYTICAL METHODS

Lk
Lt

-

Table 3-3 identifies the decision staternents where existing data either do not exist or are of
insufficient quality to resolve the decision statements. For these decision statements, Table 3-3
presents compuiational and/or surveying/sampling methods that couid be used to obtain the
required data.
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Table 3-3. Information Required to Resolve the Decision Statements,

_ RESRAD —~analytical | Field screening with
Alpha, beta, and pamma ) i A :
. T modeling method for radiclogical detection
COC concentrations m * 3 .
e e - humasn health dose equipment.
soils for evaluation ,
. . . assesgment.
Concentrations of against ARARS an " "
I and adiolozieal COCs i | PRGs Geophysical bopehole
3 ORI LA * STOMP or other logging with downhole
vadose zone soils o e -
. _— avalytical code - radinlogical detentors.
Location data {vertical . P
s s analytical modeling
extent of COCs within _ ) . 4
S e through vadose zope to | Soil sampling and
wgste sife boundaries). .
grotmdwater. laboratory analysis.
Nosradiological
{e.g., inorganic metals - <
L - WAL 173.340 5
and ansoms, and SVOCs) EA( ! 6 Risk
g oo ASSELSERLLL,
. . . COC concentrations i
Concemtrations of soils far evaluation
Zand | ponadiologioal e ETOMP or other Soil satpling and
1 . agningt ARARSs and . . L
3 COCs invadozse zong | 5 analbysical code — Izborstory analysis,
. PRGs. T M
soilg analytical modeling
. . I ough vadose zone to
Location data {vertical dz)m;:iwat:: S¢ Z0ne I
extent of COCs within | ¥ -
waste site boundaries).
. : Dvrect comparison {o
. _ Mosturs content, bulk .‘”.,E _,”‘ p"ms»gn K . .
Physical properties in . . . existing models to Soil sampling and
All o . density, particle size Em =
vadose zone soils P determine hydraulic aboratory anabvsis,
cistribution .
conductivity.
NOTE: See Tabde 3-5 for additional isformation.
ARAR =  apphicable or relevant and appropriate reguitement. SVOL = semivolatile orgenic compounsd.
COC = contarunant of coneem. PRG =  preliminary remodiation goal.
Dy = deeizioh statenunl.
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Table 3-4 presents details on the computational methods identified in Table 3-3. These details
inchide the source and/or author of the computational method and mformation on how the
method could be applied to this study.

Table 3-4. Detatls on Identified Computational Methods,

Argotine . . o aatiennte divee ;
; RESRAD National RIZ?SR.AI} will E}ﬁ u::m} i) stnfailc-.dlfes..t hum:m Yes
.| radiation exposare 1o account for radioactive decay.
Esboratory

Estimates the migration of all contaminanis
{radiologicnd and nonradiological) through the vadaose

H SIE}M? code to proundwater. The model requires site-specific
{PNNL-11218) or . g 4 o ,
and other analytical PRNL geohydiclogic seil properties (2.g., hydranlic Yes
2 v yhe condnctivity, and meisture). Other codes may be

codes S P iy
identified and used based on specific site conditions

and requirements,

B = devision stalement.
PNME = Pacdfic Novtbwest National Laberatery,

Table 3-5 identifies each of the survey and/or analytical methods that may be used to provide the
required information needed to resolve each of the decision statements. The possible mitations
associated with each of these methods are also provided.

Table 3-5, Potentially Appropriate Survey and/or Analytical Methods. (3 Pages)

Fietd Screpning

GPR ig g vadap-reflection surfece geophysical survey
techaique that detects conbrasts in di-electric constants in
the below-grade environmens from the surface. Kequires
Groutd-penstrating sui}jtﬁiw fr;wr;_}z‘emtiﬂn ;:;:{: ihe reflected signals. Lack of
radar (GPR) mﬁamna bﬁtn}\-_--mde surfages or the preseRca af
.. ) : : utterfermg matrices can comphicate or mvalidute the
Fine-orained | ¢ location; findings. The presence of nearby buildings and wilities
aterials, uswderground un imterfere with refiocted signals. Fines {e.g., clay and
structures of

ructures - heavy fly ash} can act ag a reflector 1o the radar signal,
urkerferences :

£MI s a surface goophyvsical survey technigue that

- rncasures eleotricl conductivity in below-grade somls
Elecoanagnetic based on detected changes in electrical Belds. The remslts
imngging (ERE) of BMI are generally used to support the interpretation of
GPR sivevs. Mesrby buildings and ubilities can cause
interferences.

3-6
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soils

Crross and isofopic
BHITETIR SITHSSIONS
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Cong penetronmster;
Mal detector logging

EEEEEEREEEEEEEEEEEEEEEREER R = geiniel
A closed-end rod is pushed mio the soif to the desired
depth. A smalldiameter Nal detecior {or other szitable
detector] is used to log the pross gammma resposse with
depth, The cone penctrometer is not effective i cobbly
ot rocky soils,

Gross angd isutopic
SR Smistions

{rivect push; Mak
detector loggimg

A smoatl-diamenr casing iz pushed ino the soil o the
desived depeh. A smali~Hameter Nal detector {or other
suitable detecior) 15 used w log the gamima resposss with
depth. Direct-push methods {e.g., GeoProbe™) may be
ingffective in cobbly or rocky soils.

Gamma srmissions
from flssion
products, Am-241,
Pu-239, and Np-237

Borelsofe spectral
gamama logmng (SGL)
with high-putity
germanium {HPGe)
dpteciny

Cramuoz-ray logging provides the concentration prafiles of
gammg-emitiing radionuclides guch as Am-241, Pu.239,
and many fzsion products it a borehole eavivenment.
is considered by some to e more accurate than sampling
and laboratory assay because the assay is perforneed

in siu with fess disturbance of the sample, there is higher
vertical spatial vesolution, and the sample size is wuch
farger. This method may also be more economical than
wraditional sampling and wnalvais, This method does et
assess redionuetistes or daughter products thal do not et
garorns 1ays. The ghmms energies fom these isotopes
te at the low end of the speomam, which reselrs in high
rusmerical nimimon detectable activities and possible
rhatrix effects from other isotopes. This techrique
requires the use of a single tasing {instalied by driffing or
driving) in contact with the soil Toremation.

Megron emissions
from plutormum

Horehole passive
neutron logging

Passive notron togging provides indtcation of the
presence of neltron-emitting isotopes. Because of the
very low incidence of spontaneous Pu fisston and shpha-N
resctions, the passive neutron profile is orders of
magnitude lower than the garmma emissions.

Active neutroh
arnissions from
ransuranics

Borghele passivesactive
nowtron-fogging
methedy

This technigue uses source materials or genesators o
relesse neutrons mio the soif formation. Passive detectors
megsure the response b the neutron flux as 3 means of
detecting specific ransuranic constitients.  Although
neutren activanon methods have been developed, ey are
wot expected to be usefu] for this mitial characterization
effort. At presens, these techniques are foo expensive wnd
tmw congermag, and logisticel probiems are associated
with the hendbing of intense sources or generators.

3-7
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Table 3-5. Potentially Appropriate Survey and/or Analytical Methods. (3 Pages)

Vertical moisture
profile

Borehole neutron-
neulran moistue

logging

NN moistre logs can be used to determine current
mersture content profiles of the subsurface through new
or existing boreholes. The mosture profiles are offen
divectly correlated 0 contaminant concentrations,
sediment mrin sive, composition, or subswrage stroctyrad
femrures. For thas project, the meisture profile may be
useful for heiping determine the location of conteminagion
and/or the location of the diteh and establish geologic
conditions to sepport contirinant fate and trangport
modeling, W may also be convlated o reflectiong
identified I ground-probing radar surveys.

Laboratory Samples

Vadose zone | Al COCs and
soHs physical properties

Laboralory anabysis

Highly contaminated samples require use of onsile
luhoratories, with sssoctuted impacts (e.g., high cost,
recduced analyts lists, mutnix effects, degraded delection
limits, and long temarsund timesy. Lower contarmination
levels allow use of offsite isboratorics, avoiding these
Hantrttons. Phyvsicsl property anabysis will inchuade buik
density, mpisture content, and particle size distribution.

™ GeoProbe 15 s vegistered sadermark of GroProbe Svatems. Sakinas, Kansas.

COU = confatsnant of conoern.
EMi = decomagnetic imaging.
GPR = pround-peneuaring radar.
HPGe = high-purity germeniam,
Mal = sodiom edide.

SGL = spectral geomma logmeg.

34 ANALYTICAL PERFORMANCE

REQUIREMENTS

Tables 3-6a and 3-6b define the analytical performance requirements for the data that nieed to be
collected 1o resolve each of the decision statements. These performance requirements include
the practical quantifation limit and the precision and accuracy requirements for each of the

COCs.

Fad
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4.0  STEP 4 DEFINE THE BOUNDARIES OF THE 8TUDY

41  OBJECTIVE

The primary objective of DQO Step 4 15 for the DQO team to identify the spatial, temporal, and
practical constraints on the sampling design and to consider the consequences. This objective (in
terms of the spatial, temporal, and practical constraints) ensures that the sampling design results
in the collection of data that accurately reflect the true condition of the stle and/or populations
being studied.

4.2  WORKSHEETSE FOR STEP 4 — DEFINE THE
BOUNDARIES OF THE STUDY

Table 4-1 defines the population of interest to clarify what the samiples are intended 1o represent.
The characteristics that define the population of interest are also identified.

Table 4-1. Characteristics that Define the Population of Interest.

Cribs and Trenches

Concemrations of radioouchides, metals, and organic constiiuents;
physical properties including moisture content, bulk density, and
gram size distribution

Vadose zone soils beneath gach

Al | o the individual TSDs

I35 = degision staterment.

Table 4-2 defines the spatial boundaries of the decision and the domain or geographic area {or
volume) within which all decisions must apply (in some cases, this may be defined by the OU).
The domam Is a region distinctly marked by some physical features (i.e., volume, length, width,
and boundarvy).

Tabie 4-2. Geographic Boundaries of the Investigation.

All The geographic bovndaries for the investigation are the boundaries of the individual TSD wnit waste
o sites.

35 = decision statement,

When appropriate, the population is divided into sirata that have relatively homogeneous
charactenstics. The DQO team must systematically evaluate process knowledge, historical data,
and plant confignrations to present evidence of a logic that supports alignment of the population

4-1
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info strata with homogeneoous characteristics. Table 4-3 identifies the strata with homogeneous
characteristios.

Table 4-3. Zones with Homogeneous Characteristics.

Cribs

Clean or very low Generally not expected to be contaminated. Have bren
concentration siabilizing | stabilized with clean fill. Fill will be field-screened for
fill over waste gite contarninetzon at afl sites during characterization activities.

The particulates and high distribution coefficien: (K9
contaninams were sorbed and/or fltered out of he lauid
flow via the soils at the bottom of fhe excavated
crab/trench. This zone is expected to contain the highest
comcendrations of contandnans and te have decressing
concentrations with depth. May also contain cesidusl
concentrations of mobile constituents,

Hghest contaminant
concentration layer”

A moderats concentration layer was formed immediately
Vadose zone beneath the expected high concentration layer, In this
Al soils E}ﬁ.ﬂeéﬁﬂ! zong, figer particulates and mederate distribution

the TSI onit cogfficient contaminants from the liquid waste streamms
waste sites Moderats o low were fiHered and sorbed. High volumes of disposed

| contapnnmm Hquids may have carmed some Immobile constituents into
conceniration layer” this zone, and residual concentrations of mobile
coustittents may also be present. This zone is expected to
have decreasing concentrations with depth as more
immobile constiteents filier and sorb our with the passing
of the wetting from "

This zone Is expected to contain low conventrations of
miobile contarminants from the source to the groundwater
Low comtaminant table. Concentrations are expected to remain fairly
soneniration kyer” constant theough the impacted zone because the majority
of the contaminants have been flughed through the syster,
lenving ressdual concentrations.

® o The thickness bs not specified.

® The wetted front may have reached grotndwater for orib sites. 1 i not knows if grounidwrer was impactad by the
discharges in the trench sites.

DR = decision statement.

TSD = irearment, storage, and disposal.
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The temporal boundaries of the decision are defined in Table 4-4.

Table 4-4. Temporal Boundaries of the Investigation.

Field Screening
. . N Avaoid extreme hot/cold months due to impacts oo worker
. {10 § yoars” after issuance of the - e ho ,C I m - pacts 2 . 3
All SAP efficiency and equipmend effectivencss. Inclement weather may
= trepact sample guality,
Laboratory Swmples
. 4. o Avoud extreme hoteold months and inclement weather that
10 5 years” after issuance of the ) e . U
All SAP have potential o impact sample integrity and soil sampling
h operations,

* o Timeframe is approximate st may be inspacied by changing priovities, badgets, and approval of the work plan.

R

: decision sttement,
SAR

sarviphing and analysis plon.

4.3  SCALE OF DECISION MAKING

Table 4-5 defines the scale of decision making for each decision statement. The scale of

decision making is defined as the smallest, most appropriate subsets of the population {sub-
population) for which decisions will be made based on the spatial or temporal boundaries of the
area nnder investigation.

Table 4-3. Scale of Decision Making.

Avoid exireme
hot/cold mosthy
and inclement

Boumndaries of
the mdividoal
Vadose vone soils | representative

. X . » F years wather that have
beneath each of waste sites; 0}{ . years e ‘Imffl tl?{at have .
Al T e Y16 & BTN i after issuance potential to Vadose soils

the individial 26-A-37 A Crb, | T . _
o .. of SAP impact sample
5Dy units integrity and soif

207-A-South a2

Reteation Basin p agt

CRETAtong.

T Timeframe i approxigte and may be impacted by changing prioritics, budgets, and approval of the work plan.
B8 = decision staterment.

SAF = sampling and analysis plan,

TEO = treatrnont, storage, and disposal.
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The zones of homogeneous characteristics in Table 4-3 identify various strata within the TSD
unit waste site, However, the scale of deciston making for this DQO process is the vadose zone
soils within the geographic boundaries of the individual waste sites over the next 0 to 5 vears.
The homegeneous characteristics in Table 4-3 are not significant factors in remedial decision-
making. The remedial decisions will focus on contaminant concentrations and depth. The depth
imervals of concern are identified in Table 1-8.

4.4 PRACTICAL CONSTRAINTS
Table 4-6 identifies all of the practical constraints that may impact the data collection effort,
These constraints include physical barriers, difficult sample matrices, high radiation areas, or any

other condition that will need to be taken into consideration in the design and scheduling of the
sampling program.

Table 4-0. Practical Constraints on Data Collection,

Practiesl Constraints:

Boreholes may not obiain suffictent volumes of sample media if the sampled zone is 0.6-m (2-8) thick
or less. Advancement of borehole casing may smear contamination downhole.

The soils o the vadose zone are expected to be typical Hanford Site soils. These soils should he
easily recogmzable and should not pose unusual sampling problems.

Accgss to the soils under the 207-A Bouth Retention Basin may be limited since drilling through the
congrete basin is required. This may also limit the volume of sample material that may be recovered.
The basin may also be considered as a possible confined space environment, which may pose
additional constraints. A biased approach to sampling will be necessary to target the areas around the
drams or cracks within the basin.

Other Constraints:

Health and safety constraints may be imposed during characterization sampling to ensure that as low
as reagonably achievable issues are properly addressed when sampling radiologically contaminated
soils.

Laboratory constraints are expected when analyzing soil samples with high contaminant
concentrations, Soil samples in this category would be znalyzed in an onsite laboratory. mpacts are
expected in cost, degradation of detection limits, and possible reduction in the analyte lists, Exneme
weather conditions may also hmit or shut down field sereening operations,
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56  STEPS - DEVELOP A DECISION RULE

The purpose of DO Step 5 is imtially to define the statistical parameter of interest (i.e.,
maximum, mean, or 95% upper confidence level ) that will be used for comparison agninst the
action level. The statistical parameter of interest specifies the charactenistic or attribute that a
decision-maker would like to know about the population. The prelimunary action level for each
of the COCs is also identified in DGO Step 5. When this is established, a decision rule is
developed for each decision statement in the form of an “IF.. THEN...” statement that
incorporates the parameter of interest, the scale of decision making, the prelmminary action level,
and the alternative actions that would result from resolution of the decision. Note that the scale
of decision making and alternative actions were identified earlier in DQO Steps 4 and 2,
respectively,

51  INPUTS NEEDED TO DEVELOP DECISION
RULES

‘Fables 3- i 2, and 53 present the information needed o formulate the decision rufes
Section § I his information includes the decision statements and alternative actions identified
in DO btep 2, the scale of decision making identified in DOQO Step 4, and the statistical
parameters of interest and prelimanary action levels for each of the COCs.

Table 5-1. Decisten Staterment

Determine if the vadose zone radionuclide concentrations in the 200-PW-4 QU TSD
1 | omit waste sites exceed the radiological exposure Hmits for buman health pwlwtmn
under an indusinal exposure scenario, requiring evaluation in an FS,

Deterrmine if vadose zone nonradiological constituent concentrations in the
200-PW-~4 QU TSI unit waste sites exceed the nonradiological constituent exposure
limits for human health profection under an industnal exposure scepario, requiring
evaluation in an FS.

a2

Determine if the 200-PW-4 OU conceptual contammnant distnibation models
3 i represent the contaminant distribution conditions and physical characteristics i sach
waste site or if the models need o be refined.

DE =  decision statement.

FR = feasbility study.

O} = operabie unit.

TSH =  geatment, dloiage, and disposal,

’i.:fx
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Table 5-2. laputs Needed to Develop Decision Rules.

Dose based Huit
{15 - 500 mrem/yr}.
Compliance determined by
1| Radionuclides detected radionuclide
concentrations and
modeling {RESRAD,
STOMP, other),
. Maximum | |, . 4o .
N ) . Population , Vadose | WAC 173-340 and other
, Nownradiclogical - detected o .
2 constituents maxinum soils regulatory jevels (identified
HSHILERS HHES in Tables 3-6a and 3-6b).
Radiological
andd
e (
3 mnra:dmk}mwai /A
constituents and
physical
propertics
COC = conjammant of concern.
BE = decision gatsmment.
NA = notapplicable.

The alternative actions identified i DGO Step 2 are summarized in Table 3-3

Table 5-3. Ahernative Actions. {2 Pages)

1 e Ty s m the vadose soils do not exceed the industrial
expmure hzmm waluatc., lhe site for closure with no remedial action in an FS,

Hf the radionuclide concentrations in the vadose soils exceed the industrial
exposure lunits, evaluate the need for remedial action altermatives or evaluasie a
sireamlined approach to site closure {e.g., add to an existing ROD) in an FS.

]

b

1f the nonradiological constituent concentrations in the vadose soils do not
b | exceed the indastrial exposure limits, evaluate the site for closure with no
rernedial action in an FS,
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1f the nomts idzoimgma] constituent concentrations in the vadose soils excead the
5 industrial exposure limits, evaluate the need for remedial action altematives or
evaluate a streamlined approach to site closure (e.g., add to an existing ROD) in
an FS.

1f the conceptual contaminant distribution models reflect the actual distribution
I i of contaminants and physical characteristics, uss the models for remedial
alternative selection and remedial action planning.

3 If the conceptual contammant distribution models do not accurately reflect the
2 | distribution of contaminants and physical characteristics, revise the models
 betors remedial alternative selection and remedial action planning.
AA = alternabive action. PSQ = principal stady question.
FS = feasibility study. R.OD = record of decision.

5.2  DECISION RULES

The output of DQO Step § and the previous DQO steps are combined into *IF. . THEN" decision
rules that incorporate the parameter of interest, the scale of decision making, the action lovel, and
the actions that would result from resolution of the decision. The decision rules are listed in
Table 5-4.

Table 5-4, Decision Rules. (2 Pages)

Tf the analytical results of the vadose zone soil samples within the peographic boundaries of the
indsvidual 200-PW-4 OU TSD unit waste sites over the next § vesrs meet all of the following
conditions:

¢ The RESRAD analysis of maximum detected soil sampling results for the radiclogical COCs in the
200-PW-4 QU TSD unit vastose zone soils do not exceed the annual exposure Himits for haman
health protection,

*  The fate and transport analysis (THD} of the maxioum detected soil sampling results for the
radielogical COCs in the 200-PW-4 OU TSI unit vadose zone soils do not exceed the annual

' & exposure lmity for protection of groundwater.

bt

»  The analbytical reculis of the 200-FW-4 OU TSI unit vadose zone soils indicate that maxinues
detected values do not exceed the respective nonradiological COC preliminary action levels for
direct exposure.

+  The snalvtical resolts of the Z00-PW-4 OUJ TSD unit waste site vadose yone soils indicate that the
saxisrnn detected valoes do not exceed the respective nonradiclogical COC prelinynary action
evels for protection of groundwater.

Then evaluate for site closure with ne remedial sciion (assumes minimal institutional conteolsy. 1 any

of these conditions are not met, then evaluate the need for remsedial action within an FS/closere plan, or

evaluate a streamlined approach to site closure 1 be spplied administratively via an existing ROD.

3-3
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Table 5-4. Decision Roles. {2 Pages’

I the maxsmum detected values indicaie that the contanrnation distribution and physical characteristics
1 the 200-PW-4 OU waste sites do not differ significently from the prelinunary conceptual
contarninant distribution model, then the preliminary conceptual contaminant distribution model will
not be revised before it is used for remedial decision making or remedis] action planning.

Lk

I the maximum detected values indicate that the contamination distribution and physical properttes in
the 200-PW -4 OU waste sites differ significantly from the preliminary conceptual contarminant
distribution model, then the prefiminary conceptual contaminant distribution model will be revised
before it is used for remedial decision making or remedial action planning.

* The use of the term "remedial action” is used collectively 1o refer 1o one of the alternatives deseribed in the project
abjectives discussion. The selection of the appropriate alternative action is beyond the scope of this DOO swamary report,

COU = comaminant of concern.

BOO = data guality objective,

BR = decision mle.

FE = {easibiity study.

OU = operable anit.

ROD = record of decigien.

TRD = 10 be determined.

TSD = yeatment, storags, ared disposal.
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64  STEP 6 - SPECIFY TOLERABLE LIMITS ON DECISION
ERRORS

Becanse analytical data can only estimate the true condition of the site under investigation,
decisions that are made based on measurement data could potentially be in ervor {i.e., decision
error}. For this reason, the primary objective of DQO Step 6 is to determine which decision
statements {if any) requires a statistically based sample design. For those decision statements
requiring a statistically based sample design, PBQO Step 6 defines tolerable limits on the
probability of making a deciston error,

6.1 STATISTICAL VERSUS NONSTATISTICAL
SAMPLING DESIGN

Table 6-1 provides a summary of the information used to support the selection between a
statistical versus a nonstatistical sampling design for each decision statement. The factors that
were taken into consideration in making this selection included the timeframe over which each of
the deciston statements applies, the qualitative consequences of an inadequate sampling design,
and the accessibility of the site if resampling is required.

All (to 5 Low Accessible MNonstatistical

ns = decision statement.

6.2  NONSTATISTICAL DESIGNS

A biased {or focused) sampling approach, which targets the maximurm polential contamination
within 3 waste site, is considered appropriate for the waste sites in the 200-PW-4 OUL
Contaminant distnbutions are expected {o follow relatively predictable patterns based on process
kiowledge and existing envirommental data,

The Ygrav region” and tolerable limits on decision ervor will not be developed in this DOO
process because they only apply to statistical sampling designs. The nature of the waste sites to
be investigated in the RI supports the use of fooused sampling, as identified in Ecology
Publication Ne. 94-49. This guidance document defines “focused sampling” as selective
sampling of areas where potential or suspected soil contamination can reliably be expected to be
found if a release of a hazardous substance has occwrred. The relatively small retention basin

6-1
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structure to be investigated releaséd contamingnis in 4 polni-source fashion, if any was released.
Contaminants released from the retontion basm would likely impact the soil immediately beneath
the basin with mimmal lateral spread; therefore, the focused RI sampling in the arca of the basin
ensures collection of the area of greatest impact associated with the discharge. In comparison,
cribftrench structures, which are longer by design, may reguire additional efforts to determine the
worst-case location for the borehole. This will also provide additional data on gamma-emitting
radionuclides to support the focused sampling regime.

6-2
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7.0 STEP7-- OPTIMIZE THE DESIGN

7.1 PURPOSE
The purpese of DQO Step 7 is to identify the most resource-sffective design for genersting data
to support decisions while maimtaining the desired degree of precision and accuracy. When

deterniining an optimal design, the following activities should be performed.

+ Review the DQO outputs from the previous DQO steps and the existing environmental
data.

s Develop general data collection design altermatives.

» Select the sampling design (e.g., techniques, locations, or numbers/volumes) that most
cost effectively satisfies the project’s goals.

» Document the operational details and theoretical assumptions of the selected design,
7.2 WORKSHEETS FOR STEP 7 - OPTIMIZE
THE DESIGN

Table 7-1 identifies information in relation to determining the data collection design,

Table 7-1. Determine Data Collection Design

Judgmental data collection design iz applicable to
mvestigation as preluninary dats suggest that the highest
levels of contamination are focated relative to release
points or the botiom of waste sites. The relative size of
waste sites presents 2 poind-source-type disposal,
focusing the ares of investigation to the distribution of
comarinants with depth. Consequences of erroneous
decisions are not severs. Chamcrerization sampling
results will be verified by confirmatory sampling of
analogous sites during the conficmaiory and remesdal
design phase,

Nongtatistical

Al NiA semphing design

MN/A = not applicable.

Table 7-2 is used to develop general data collection design alternatives. If the data collection
design for a given decision will be nonstatistical, determine what type of nonstatistical design is
appropriate (1.e., haphazard or judgmental).

7-1
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Table 7-2. Determine Nonstatistical Sampling Design,

DR # Haphazard Juedgmental

All None Professional judgmental sampling design is indicated.

PR = decision rule.

The data collection design alternatives for this project are described in Table 7-3.

Table 7-3, Methods for Collection of Data at Depth. (2 Pages)

A closed-end rod is pushed into the soil to the desired depth, where a remwovable tip is
displaced and 2 small vohume of soil is retrieved. Due to the small volome of soff
retrisved, multiple samples would be reguired fo meet satnple volume requizensents for
a large analyie list. The cone panctrometer and other direct-push methods are easily
stapped by eobbles, rocks, or other features in the soil colurnn, The resulting hole can
he geophysically logged, providing information on gamma-emitting radionuclides and
mcngte content,

Cone penetromsster of
direet-pish sampling

Gab samaples way be collected from the auger Stting during drilling, or split tobe
samples may be collected with the aid of hollow-stem anger “flights.” To achieve
laboratory analysis sarople volume needs for large analytical Hsts, 8 6.6-m (2-ft) core
Anger deilling and sarople from a P3-con (5in diameter sampler is typically needed. Running a sample
sampling tube down the hollow center of the flight retrieves split tube samples. This method is
not well snited to drilling @ soils conteminated with slpha-emitting radionuciides
because of contamination control Hmitations, The auger split-spoon samples are
typically 6 cm (2.5 in.} in diameter.

Ths slow driliing method is particularly useful in highly contandoated areas because
potential contamination releases can be wore easily conwrolied. This drilling method
allows collection of grab samples from the drive barrel or split-spoon. To achieve
Cahle tool drilling rad | adequate labosatory analysis sample volumes for large analytical Bsts, 2 0.6-m
sampling {2-fi)-long core sample from a 13-cm {S-in -diameter sampler is typically needed,
DOE-owned, controtied cable ool rigs are available onsite for use i highly
contarminated areas. Tn alpha-contaminated goils, significant contamination controls
are repred,

The diesel hatamer is a dual-string, reverse-air circulation drilling method, The
potential mpacts of this drilling method inclede degraded sample quality and

Diesel hammer drilling | increased contaminant release potential. Because of the introduction of air to the
sample media, affoets on analytical results for volatile organies and increased potential
for dust result from this technigue.

7-2
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Table 7-3. Methods for Collection of Data at Depth. (2 Pages)

Senic drilling and
sampling

Souic drithing can quickly advance either well casings or sample tubes. Bamples are
retrigved sinular 10 split-spoon sample collection doring s cable ool opertion. To
achieve adequate Iaboratery analysis sample volumes, a 0.6-m {2-)-long core sample
is typically needed from & 13-cm (3-in)-diameter sampler. Sonie drilling is smch
faster than cable tool drilling, but the technique generates @ significant amount of heat,
which can alter samples (¢.g., liberate volatile organics from the sempled soils) and the
surrolerding formation. In alpha conteminated soils, significant contamination controls
are required and may be difficudi to toplement because of the nature of the cguipment
and operations.

Aje rotury deitling and
sarphng

Alr rotary drilling 1s much faster than other drilling techniques. Grab samples sad
split-spoon samples may be taken using this method. In addition, most rotary drill rigs
can be configured to collect core samples. To achieve adequate Iaboratory analysis
sample volumes, a 0.6-m (2-f3-long core sample is typleally needed froma 13-om
{5-in }-diatheter sampler. This techoaque may introduce air into the soil, potentially
aliering the sample quality and formation moisture levels.

The design options are evaluated based on cost and ability to meet the DQO constraints. The
resuits of the wade-off analyses should lead 10 one of two outcomes: (1) the selection of a-design
that most efficiently meets all of the DQO constraints, or (2) the modification of one or more
outputs from DQO Steps 1 through 6 and the selection of a design that meets the new constraints.

The key foatures of the selected design are then documented, including {for example) the

following:

+  Maps outlining sample locations, strata, and inaccessible areas

+ Directions for selecting sample locations, if the selection is not necessary or appropriate

at this time

»  Order in which samples should be collected (if important)

«  Stopping rules

» Special sample collection methods

»  Special analytical methods.
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7.3 SAMPLING OBJECTIVES

The principal study guestions identified i Table 2-1 result i1 the following characterization

objectives,

« Determing if the concentrations of chemical and radiological constifuents in the

207-A-Bouth Retention Basin and 216-A-37-1 Crib exceed the exposure limits for human

health protestion.

+ Evaluate IH monitoring data, concrete and soil sample results, geophysical logs of
boreholes, and physical property analyses to determine whether the conceptual

contarminant distribution modsls need refinement,

74  SAMPLING DESIGN - SUMMARY OF
SAMPLING ACTIVITIES

A summary of the sampling activities {s presented in Table 7-4.

Table 7-4, Key Featares of the 200-PW-4 Sampling Design. (5 Pages)

207-4-Routh Retention Basin

Mamtenance and
inspection

Perform a radiologieal survey and remove
and dispoze of ail accumulated
tumbleweeds andfor trash.

Sample potential standing water in 2ach
basin, Purmp out and dispose fo the ETF,
Perform & radiofogical survey, sample, and
remove and dispose of 8l scoumulated
sludge {i.e., shovel or vacuum ouf),

Perform s visual ingpection for notable
cracks in the surface of the basin hner,
noting the locations for possible fiture
sampling locations,

These activilies are designed to prepars $ie site
for Torther characterization activities and sssist
waste designution.
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Table 7-4. Key Features of the 200-PW-4 Sampling Design. (5 Pages)

Concrele sampling

If eracks with sigr Bomnt penetration are
noted i the vises! inspection, sanple the
concrete at that specific logation. Solect
ong location that wil be the womst-case
tocation within all tree basing. Collesta
concrete surface sarmiple by drilling several
co-tocated holes 1o a depth of '4 inch and
coliect the cuttings.

Miear the drain within each of the thres
basins collect a concrete surface sample by
drilling several co-locmted holes at each
location 1o a depth of 4 inch.

Coliect the three 1o four concrete samples
ohtained. - Esch conerete sample will be
labeled and provided to the laboratory for
analysis,

Sampling at erack locations will verify the depth
of penetration of contarsinants into the concrete
and the possibility of contanunation in the soils
underlying the crack.

Conerete samphing will be pecformed by drilling
seversl co-lovaind holes to collect enough
concrete debnis for analysis. A rod will be fined
10 the side of the drill motor to st as a physical
stop, thereby luniting the depth of pesetration to
Yo meh, This sempling method will be mpeated
at the location of the potential cruck and the
thres draing lecations,

Sl vapor sampling

1If determined by the onsite TH technician
that volatile erganics (VOA) are present, a
near surface soil sample will be tuken for
analysis.

I YV OAs continue to be present during the
drives to 20 #2 it will be necessary to drive
a sotl gas samphng probe to depth {after
zoil sampling has boen completed) o
obtain & soil gas sample for anslyys.

Continoots memitering for volatiie orgenics will
be performed by an IH technician. As the
comerate of the bagin iz removed the i
techmcian will monitor the air spacs
tramediately below the conerete, I any
detections are wiade, a soif sample will be aken
for anatysis.

A separate 301 gas sample will be necessary to
determine the natere of the VOAs that are
present {e.g., carbon tetrachlioride).




CE-14176 REV O

Table 7-4, Key Features of the 200-PW-4 Sampling Design. (5 Pages)

Seil samphng

Following conerpie surface sample
colioction. penetrate the concrote o the
bettom of the basin, Upon removal of the
concrete, measuremmnsnt for possible VOAs,
and cxposure of the snderiving gravel or
sail desermine (f gravel exisis) whether or
not i s possible 1o remove the gravel by
hand. H thig 13 feasible then remove the
gravel and collect the first soil sample.
After collection of the first soil sample the
GeoPrabe or simiter method will be
mplemented. Sample the under]ving soils
to a dopth of 20 below ground surface.
Collect soil samples at spprosimatcly

7-8 £t {hand collected if possible
immediately undermeath the conorete
basin}, @10 14215 & and 19200
below groond surface (bgs). Presuming
the concrete basin bottorm to be at 7 ft bygs,
these sample depths correspond to -2 ft,
3-4 11, 8-9 11, and 13-14 fi below the
conerete basin. (Figld sorvening will be
used in eonjusetion with the guidanee
provided above to detormine actual sampla
depths.)

Collect balk density and geain-sige
chistribution semples st mojor Changes in
soi! lithology. Colieot sall moisture
samples with the other physieal property
sarples,

The area next to the drains would liksly be the
Iocation of aay leakage at faulty pipe
conpections. Install the ternporary borehole for
soil samphing. :

Sof samples will be used o defenmine COC
coneentrations beneath the hasing and in the
vadose zone. Sampling provides data for
remedial action decision making, to verify the
predininary conoeptual contaminant distribution
madel expectation that contamination levels arg
expected to drop off rapedly with increasing
depth, and to support mumerical modeting,

The soi sampie inmediately undemeath the
basin is eritical, Binee contamination is not
expested to be deep, the succeeding samyples
down o 20 ft bgs should be adequate to sappert
the comeeptual contaminant distribution model.

Saif physical properties (o.g., moisture content,
gratn-size distribution, and bulk density) will e
ased (o support contammant ttansport medeling,
# needed and if adeguate sample materinl 35
avastabie, :

76
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Table 7-4. Key Features of the 200-PW-4 Sampling Design. (5 Pages)

216-A-37-F Crib

Sof] vapor sempling

If VOAs are detected during drilling, it
will be necessary to install & packer svstem
into the borehole casing to obfain a vapor
sarnple before the resumption of drilling.
This déterrimation will be made by the
onsite peologist and/or project
representative,

Continous monitering for volatile organics will
be performed by an IH technician, Asthe
berehole drilling procesds the IH technician will
monitor the air space immediately surrounding
the borehole snd during woil sumople removal. 1
any detechions sre made, & sol gas sample will
be taken for analvsis,

A separate soil gas sarmple will be necessary o
detevmene the nafure of the YOAs that are
present.

Borehole
characterization

el one borehole to groendwater st the
southeast end of the orib, nearest to the
meooming discharge pipe.

Begin with 2 sample st 12.5-15 fibgs,
Within the remafning zone of highewt
cortarmination collent soil spmples svery
PG £ st 20 R, 300, and 40 . Withia the
zone of expected lowey contamination the
sample inferval begins ar 30 £ and
merenses at 25 ff intervals 1o 75 £ and
106 £, inereases to 3011 intervals at 150 &
{tranzition from HZ o Undiffeventiased
Hanford formation}, and 200 1. The
subsequent samples a1 240 fi {top of
Ringold Formaton], and 275 f (st the
water table) ase the two last samples
reguired. {Field screening will be uged in
sonjunction with the guidance provided
above to deterrming actual semple depths.}

Coliect bulk density and grain-size
distribution sernples 8t major changes in
hthology. Colleet moisture samples with
the other physical property samples,

The exaet lotation of the borehole will take mio
meeount the restlls of dvive casing instalistion at
the analoegous 210-A- 10 waste site.
Topographically, the southeast endis adso at a
lower clevation.

Dirath the borchole to altow sampling with depth
and to support geophysical logging with speetral
gemma and neslyon misture fools,

Boit samples will be used to determyine £0OC
eongehizations beneath the crib pnd 5 the
vadose zone. Sampling provides data for
remedial action deciston raaking and to verify
the preliminary conceptual contaminant
dhistribugion model,

The soit sumple at 12.5-15 ft bes is oritieal.
Samples at sppeocimately 10 1 fntervsls in the
expecied zone of higher contarnination is
required to support the conceptual modcel
expectation that comtamination Jovels are
expacted 1o drop off rapidly with incroasing
depth, Changes in contammination levels with
depth are expected to decrease, thereby alfowing
the sampling interval & increase with depth,
Soil phvsical properties (e.g., moisture cordent,
grain-gize distribution, and bolk density) will be
used to support contartnaat transport modeling,
i needed.

Pexform BGL for the entire fongth of the
deep borshole.

SGL provides & confinuous ganmma-enithing
radislogical contaminant distribution profile
with depth that will be used as supplemental
iformation 1o soif swples. This informstion
will be used to refine the preliminary conceptusl
cordammnant detribution model,
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Table 7-4. Key Features of the 200-PW-4 Sampling Design. {5 Pages}

Colleot soil motsture dats to determine the
Perform neutron pioisture logging for the residual amoust of maisture i the vadose zone,
entire length of the borehole, anl to support nuserical modehing efforss, if
needed.

wells

Borehole spectrat
ogging in existing

Perform borchole spectral logging in
aceessible borcholes and groundwater
wills sesr the orib, Site well status

secords mghionte thst the following wells These wells represent date eolloction points in
may be accessible and are appropristely the vicinity of the wagte site. Logging of these
configured for geophysical logging: wrlls will provide additional current site-

. specific information on coutaminant

G F 25 T T , : .
. 259-E217 distribation, both laterally and verticatty for
»  299.-E25.38 COMPHETISON 10 PIEVIOUS SUTVEYS.

v JOL.EXS-1Y

*  2HULE2S-20.

COC
H

7.5

contarrinant of concern. SGL = speciral gomems logeing,
Efftuent Trestment Facility, VOA = volatile orgenic snalysis.
= industrial hygiene.

L]

POTENTIAL SAMPLE DESIGN
LIMITATIONS

Drilling impediments {¢.g., boulders) may be encountered and/or insufficient sample
volumes may be retrieved from the samplers available with the use of either the split
spoon sampler or the GeoProbe sampler. The list of analytes will be prioritized in the
BAP to account for insufficient sample volume,

Work in the 207-A-South Retention Basin may be considered as confined space work.
Extra precantions associated with this type of work will be required. Use of the portable
GeoProbe unit will be required, as will a concrete coring or eutting apparatus.

Geophysteal logging of existing boreholes is dependent on accessibility and configuration
of the boreholes. 1f the specified boreholes are not properly configured or avaflable for
logging, other boreholes may be considered or the logging program may be reduced.

Vapor sampling and the need for additional samples {organics) is based on the continuous

IH monitoring. However, sensitivity of IH instruments is not always reliable anid i not
compound specific.
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