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1.0 INTRODUCTION

This work plan supports the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA) remedial investigation/feasibility study (RIFS) activities for
the 200-CW-5, 200-CW-2, 200-CW-4, and 200-SC-1 Operable Units (OU). The 200 Areas are
collectively one of four areas on the Hanford Site that are on the U.S. Environmental Protection
Agency’s (EPA) National Priorities List (40 CFR 300, “National Oil and Hazardous Substances
Pollution Contingency Plan,” Appendix B, “National Priorities List,”) under CERCLA. The
general RUFS process is described in EPA/540/G-89/004, Guidance for Conducting Remedial
Investigations and Feasibility Studies Under CERCLA. The application of the process in the
200 Areas is described in DOE/RL-98-28, 200 Areas Remedial Investigation/Feasibility Study
Implementation Plan - Environmental Restoration Program (Implementation Plan); Section 1.1
of this document summarizes the Implementation Plan.

As part of the Hanford Federal Facilities Agreement and Consent Order (Tri-Party Agreement)
(Ecology et al. 1989), Change Packages M-15-02-01 and M-13-02-01, approved June 2002
(Ecology et al. 2002, Hanford Tri-Party Agreement Modifications to 200 Area Waste Sites
Cleanup Milestones, Tri-Party Agreement Change Requests and Comment and Response
Document, Change Number M-13-02-1, June 2002), the 200-CW-2 QU (S Pond and Ditches
Cooling Water Group), the 200-CW-4 QU (T Pond and Ditches Cooling Water Group), and the
200-SC-1 OU (Steam Condensate Group) were consolidated with the 200-CW-5 QU

(U Pond/Z-Ditches Cooling Water Group) (see Section 4.1). These OUs are located near the
center of the Hanford Site in south-central Washington State. The 200-CW-5 OU consists of
12 waste sites and 3 assoctated unplanned releases (UPR), including UPR-200-W-110, which
was moved from the 200-PW-1 OU, as defined in the updated Tri-Party Agreement Appendix C
package pending approval. The 200-CW-5 OU initially was assigned eight UPRs; however, six
of them were found to be duplicate designations for other sites within the OU. The duplicate
UPR sites subsequently were rejected from the Waste Information Data System (WIDS),
following RL-TPA-90-0001, Tri-Party Agreement Handbook Management Procedures,
TPA-MP-14, “Maintenance of the Waste Information Data System [WIDS]),” for waste site
reclassification.

Three new waste sites were added to the 200-CW-5 OU in this revision to the work plan; the
200 W-84 Process Sewer, the 200-W-102 pipeline, and the 216-W-Laundry Waste Crib (LWC).
The 200-W-84 Process Sewer is a pipeline that delivered chemical sewer effluents from the
221-U Facility to the 216-U-14 Ditch. This pipeline was transferred from the 200-1S-1 OU to
the 200-CW-5 OU because of its link to the 216-U-14 Ditch. The 200-W-102 pipeline is a recent
WIDS discovery site that formerly routed laundry wastewater from the 2723-W and

2724-W Laundry/Mask Cleaning Facilities to the 216-U-14 Ditch. The 216-W-LWC has been
reassigned to the 200-CW-5 OU from the 200-CS-1 OU following the issuance of the Tri-Party
Agreement procedure for waste site reclassification (RL-TPA-90-0001). The 216-W-LWCisa
Resource Conservation and Recovery Act of 1976 (RCRA) past-practice (RPP) site that also
received wastewater from the 2723-W and 2724-W Laundry/Mask Cleaning Facilities.

The 200-CW-2 QU consists of eight waste sites and one associated UPR as defined in the
updated Tri-Party Agreement Appendix C package pending approval. The 200-CW-2 OU
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initially was assigned five UPRs; however, all five were found to be duplicate designations for
other sites within the OU. The duplicate UPR sites subsequently were rejected from the WIDS,
and UPR-200-W-124 was proposed for addition in accordance with the Tri-Party Agreement
procedure TPA-MP-14 for waste site reclassification (RL-TPA-90-0001).

The 200-CW-4 OU consists of eight waste sites. The 200-SC-1 OU consists of 13 waste sites
and 3 UPRs as defined in the updated Tri-Party Agreement Appendix C package pending
approval. The 200-CW-5, 200-CW-2, 200-CW-4, and 200-CS-1 OU waste sites received
cooling water, steam condensate, and chemical sewer waste from several facilities in the

200 East and 200 West Areas. These effluent streams ranged from acidic to basic and carried
chemicals and radionuclides that contaminated the waste sites.

Effluents were discharged to the 200-CW-5 OU waste sites from the UQ; Plant, the U Plant, the
284-W Powerhouse, the 2723-W and 2724-W Laundry/Mask Cleaning Facilities, the

242-S Evaporator, the Z Plant complex (including the Plutonium Finishing Plant [PFP]), and
other smaller facilities. The 200-CW-2 OU waste sites received effluents from the 202-S or
Reduction-Oxidation (REDOX) Facility and overflow from U Pond via the 216-U-9 Ditch. The
221-T, 242-T, and 2706-T Facilities routed effluents to the 200-CW-4 QU waste sites and the
200-SC-1 QU waste sites. The 200-SC-1 OU waste sites also received waste from the
Plutonium-Uranium Extraction (PUREX) Facility and the 242-A Evaporator, 221-B/Waste
Encapsulation and Storage Facility (WESF), the REDOX Facility and the 241-SX Sludge Heater,
the 216-U-1&2 Pump-and-Treat System, and the Z Plant complex.

The characterization and remediation of waste sites at the Hanford Site are addressed in the
Tri-Party Agreement (Ecology et al. 1989). Tri-Party Agreement milestones govern the schedule
of work at the Hanford Site. The controlling milestone for the 200-CW-5 OU milestone was
M-13-22, “Submit U Pond/Z-Ditches Cooling Water Group Work Plan,” December 31, 1999.
All characterization work for non-tank-farm OUs in the 200 Areas is scheduled to be completed
by December 31, 2008 (Milestone M-15-00C).

1.1 200 AREAS IMPLEMENTATION PLAN

The Implementation Plan (DOE/RL-98-28) outlines a strategy intended to streamline the
characterization and remediation of waste sites in the 200 Areas, including CERCLA sites; RPP
sites; and certain RCRA treatment, storage, and/or disposal (TSD) units. The Implementation
Plan outlines the framework for implementing assessment activities and evaluating remedial
altematives in the 200 Areas to ensure consistency in documentation, Ievel of characterization,
and decision making. The Implementation Plan establishes a regulatory framework fo integrate
the requirements of RCRA and CERCLA into one standard approach for cleanup activities in the
200 Areas. The integrated RCRA-CERCLA approach is used as illustrated in Figure 1-1,

The Implementation Plan consolidates much of the information normally found in a specific
work plan to avoid duplicating this information for each of the 23 200 Areas OUs. The
Implementation Plan also lists potential applicable or relevant and appropriate requirements
{ARAR) and preliminary remedial action objectives (RAQ), and covers potentially feasible
remedial technologies that could be employed in the 200 Areas. This work plan references the
Implementation Plan for further details on several topics, such as general information on the
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physical setting and operational history of 200 Areas facilities, ARARs, RAOs, and post-work
plan activities.

The Implementation Plan addresses more than 800 waste sites assigned to 23 process-based QUs,
which, in turn, were grouped into 9 major waste categories (¢.g., process waste, landfills, cooling
water). This categorization facilitates the use of the analogous site approach, which was a
fundamental concept under the Implementation Plan. The 200-CW-5, 200-CW-2, 200-CW-4,
and 200-SC-1 OUs fall within the Steam Condensate/Cooling Water/Chemical Sewer category.
This category includes ground-level disposal structures (e.g., ponds and ditches) that received
steam condensate and cooling water waste streams. Steam condensate and cooling water from
closed process systems generally were not in direct contact with radioactive and chemical
materials. These waste streams potentially received contamination through pinhole leaks and/or
infrequent pipe ruptures and process upsets. The pipe ruptures, process upsets, and large
quantities of liquids discharged resulted in detectable accumulations of contaminants at the waste
sites.

1.2 SCOPE AND OBJECTIVES

This work plan documents background information, defines characterization and assessment
activities and schedule based on the framework established in the Implementation Plan, and
identifies the steps required to complete the RUFS process for the OUs. The general approach to
characterization and evaluation of 200 Areas OUs is outlined in the Implementation Plan.
Details presented in this work plan include background information on the waste sites in these
OUs, existing representative waste site characterization data, and the approach that will be used
to investigate, characterize, and evaluate the sites. This work plan includes a discussion of the
RI planning and execution process, along with a schedule for the characterization work.
Preliminary RAQs that are likely to be considered for the OUs are identified in the work plan.
These preliminary remedial alternatives will be developed further and agreed to in the FS, the
proposed plan, and the eventual record of decision (ROD).

An RI data quality objectives (DQO) process was conducted for the 200-CW-5 OU to define the
chemical and radiological constituents to be characterized and to specify the number, type, and
location of samples to be collected at representative waste sites. The applicability of this DQO
for the analogous waste sites is discussed in Section 4.1. An investigation-derived waste (IDW)
DQO process was performed for the 216-Z-11 Ditch (200-CW-5) to ensure that waste
designation requirements would be met during RI characterization. The results of the two DQO
processes form the basis for the work plan and the associated sampling and analysis plan (SAF)
(Appendix A). The SAP includes a representative site-specific quality assurance project plan
and a field sampling plan for implementing the characterization activities in the field, An EPA-
approved waste control plan (WCP) (WCP-2002-0001, Rev. 0, Waste Control Plan for the 200-
CW-5 Operable Unit) details the management and ultimate disposal of waste generated by the
characterization activities at the 216-Z-11 Ditch (200-CW-5 OU). A unique WCP will be
developed for each OU in support of post-ROD confirmatory sampling characterization
activities.

After characterization data have been collected, results will be presented in an RI report. The RI
report will include an evaluation of the characterization data for the representative sites,
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including an assessment of the accuracy of the conceptual model and development of a
contaminant distribution model. The RI report will support the evaluation of remedial
alternatives that will be included in the FS. The FS will use the existing and newly collected
data to evaluate a range of remedial actions for the representative sites and for the remaining
sites within the OUs that fall within the contaminant distribution models. Remedial alternatives
may be applied at any or all of the waste sites in the OUs, and different alternatives may be
applied to different waste sites depending on site characteristics. The FS ultimately will support
a proposed plan leading to an ROD for all of the waste sites in the OUs. The schedule for
assessment activities at the 200-CW-5, 200-CW-2, 200-CW-4, and 200-SC-1 OUs is presented
in Chapter 6.0.
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Figure 1-1. Regulatory Process for the 200-CW-5, 200-CW-2, 200-CW-4, and 200-SC-1 Operable Units

(modified from DOE/RL-98-28).
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20 BACKGROUND AND SETTING

This section describes the 200-CW-5 U Pond/Z-Ditches Cooling Water Group, the

200-CW-2 S Pond and Ditches Cooling Water Group, the 200-CW-4 T Pond and Ditches
Cooling Water Group, and the 200-SC-1 Steam Condensate Group OUs, associated waste sites,
and the physical setting of the 200 Areas and vicinity. Information in this section is summarized
mainly from the following resources:

o DOE/RL-98-28, 200 Areas Remedial Investigation/Feasibility Study Implementation
Plan — Environmental Restoration Program

¢ DOE/RL-91-60, U Plant Source Aggregate Area Management Study Report
« DOE/RL-91-61, Z Plant Source Aggregate Area Management Study Report

o  DOE/RL-95-13, Limited Field Investigation for the 200-UP-2 Operable Unit
»  DOE/RL-95-106, Focused Feasibility Study for.the 200-UP-2 Operable Unit
e DOE/RL-96-81, Waste Site Grouping for 200 Areas Soil Investigation

« WIDS (WIDS data sheets and historical files).

The waste sites in the 200-CW-5, 200-CW-2, 200-CW-4, and 200-SC-1 OUs are located on the
Hanford Site in south-central Washington State (Figure 2-1). These OUs consist of waste sites
that received mostly cooling water and steam condensate from a variety of 200 Areas operations.

Inside the Central Plateau Core Zone boundary, potential human receptors include current and
future site workers and inadvertent intruders; potential ecological receptors include terrestrial

- plants and animals., Qutside the Core Zone boundary, the preferred land use is conservation
(mining) (DOE/EIS-0222F, Final Hanford Comprehensive Land-Use Plan Environmental
Impact Statement). Figures 2-2 and 2-3 show the locations of the 200-CW-5, 200-CW-2,
200-CW-4, and 200-SC-1 OU waste sites relative to the 200 West and East Areas, respectively.
Figure 2-4 shows that all of the 200-CW-5, 200-CW-2, 200-CW-4, and 200-SC-1 OU waste sites
are contained within the 200 Areas Central Plateau Core Zone Boundary.

2.1 PHYSICAL SETTING
Sections 2.1.1 through 2.1.5 summarize the geology and hydrology associated with the
200 Areas, tncluding the 200-CW-5, 200-CW-2, 200-CW-4, and 200-SC-1 QUs. More detail on

the physical setting of the 200 Areas and vicinity is provided in Appendix F of the
Implementation Plan (DOE/RL-98-28).
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2.1.1 Topography

The OUs include waste sites located in both the 200 East and 200 West Areas on the Central
Plateau. The Central Plateau is the common term used to describe the broad, flat area that
constitutes a local topographic high around the 200 Areas at the Hanford Site. The plateau was
formed approximately 13,000 years ago during the cataclysmic Missoula floods. The northern
boundary of the Central Plateau is defined by an erosional channel that runs east-southeast before
turning south just east of the 200 East Area. This erosional channel formed during the waning
stages of flooding as floodwaters drained from the basin, The northern half of the 200 East Area
lies within this ancient flood channel. “A secondary flood channel running southward off the
main channel bisects the 200 West Area. The former river and flood channels (now buried) may
provide preferential pathways for groundwater and contarninant movement.

Waste sites in the 200 West Area are situated in a relatively flat area in a secondary flood

channel. Surface elevations range from approximately 205 m (673 ft) to 217 m (712 ft) (datum

from NAVD8S8, North American Vertical Datum of 1988), and the surface slopes gently to the

west. Waste site surface elevations in the 200 East Area and vicinity range from approximately

189 m (620 ft) NAVDSS) in the northemn portion of the 200 Areas to 230 m (755 ft) at waste

sites just south of the 200 East Area. The ground surface within the 200 East Area slopes gently
to the northeast.

2.1.2 Geology

The OUs are located in the Pasco Basin on the Columbia Plateau. They are underlain by basalt
of the Columbia River Basalt Group and a sequence of suprabasalt sediments. From oldest to
youngest, major geologic units of interest are the Elephant Mountain Basalt Member, the
Ringold Formation, the Plio-Pleistocene unit, the Hanford formation/Plio-Pleistocene unit, and
the Hanford formation. The fluvial-lacustrine Ringold Formation is informally divided into
several informal units (from oldest to youngest): unit A, lower mud, unit E, and upper unit.
They are overlain by a Plio-Pleistocene-aged unit in the 200 West Area consisting of a locally
derived subunit that is interpreted to be a weathered surface that developed on the top of the
Ringold Formation (WHC-MR-0418, Historical Records of Radioactive Contamination in Biota
at the 200 Areas of the Hanford Site;, PNL-7336, Geohydrology of the 218-W-5 Burial Ground,
200 West Area, Hanford Site) and an eolian facies (Slate 1996, “Buried Carbonate Paleosols
Developed in Pliocene-Pleistocene Deposits of the Pasco Basin, South-Central Washington,
U.S.A.”). The eolian facies originally was described as a separate unit called the “early Palouse
soil.” A recently identified unit of uncertain origin, referred to as the Hanford

_ formation/Plio-Pleistocene unit, is reported in the northwest comner of the 200 East Area. This
unit may be equivalent or partially equivalent to the Plio-Pleistocene or it may represent the
earliest ice age flood deposits overlain by a locally thick sequence of fine-grained nonflood
deposits (HNF-5507, Subsurface Conditions Description for the B-BX-BY Waste Management
Area). Glaciofluvial cataclysmic flood deposits of the Hanford formation are present in both the
200 East and 200 West Areas. The Hanford formation deposits consist of gravel-dominated and
sand-dominated sequences. A generalized stratigraphic column for the 200 Areas is shown in
Figure 2-5. :
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The Elephant Mountain Basalt Member is 2 medium- to fine-grained tholeiitic basalt with
abundant microphenocrysts of plagioclase (DOE/RW-0164-F, Consultation Draft, Site
Characterization Plan, Reference Repository Location, Hanford Site, Washington). The basalt is
overlain by the Ringold Formation over most of the 200 East Area and all of the 200 West Area.
This formation consists of an interstratified sequence of unconsolidated clay, silt, sand, and
granule-to-cobble gravel deposited by the ancestral Columbia River. These alluvial sediments
consist of four major units; from oldest to youngest these are the fluvial gravel and sand of

unit A, the buried soil horizons and lake deposits of the lower mud sequence, the fluvial sand and
gravel of unit E, and the lacustrine mud of the upper Ringold.

Overlying the Ringold Formation in the 200 West Area is the locally derived subunit of the
Plio-Pleistocene unit, which consists of poorly sorted, locally derived, interbedded reworked
loess, silt, sand, and basaltic gravel (WHC-SD-EN-TI-290, Geologic Setting of the Low-Level
Burial Grounds). The subunit consists of 2 lower carbonate-rich paleosol (caliche) and an upper
eolian facies. The carbonate-rich section consists of interbedded carbonate-poor and
carbonate-rich strata, The upper silty eolian facies was previously interpreted to be early
Pleistocene loess and is referred to as the early Palouse soil (PNL-7336). Generally, it is
well-sorted quartz-rich/basalt-poor silty sand to sandy silt (BHI-00270, Preoperational Baseline
and Site Characterization Report for the Environmental Restoration Disposal Facility).

Where the Ringold Formation and Plio-Pleistocene unit are not present, the Hanford
formation/Plio-Pleistocene unit and Hanford formation sediments overlie the basalt. The
Hanford formation/Plio-Pleistocene unit is made up of two facies and has been identified in the
200 East Area only near the B, BX, and BY Tank Farms. The lower facies overlies basalt and is
_described in HNF-5507 as loose, unconsolidated sandy gravel to gravelly sand. These gravels
contain 50 percent to 70 percent basalt and are similar to and often indistinguishable from
Hanford formation flood gravels in the absence of the second facies. The second facies consists
of an olive-brown to olive-gray, well-sorted calcareous eolian/overbank silt with laminations and
pedogenic structures. However, the second facies also has been observed to be massive and void
of sedimentary or pedogenic structures. The Hanford formation consists of unconsolidated
gravel, sand, and silts deposited by cataclysmic floodwaters. These deposits consist of
gravel-dominated and sand-dominated facies. The gravel-dominated facies consist of
cross-stratified, coarse-grained sands and granule-to-boulder gravel. The gravel is uncemented
and matrix poor. The sand facies consists of well-stratified fine- to coarse-grained sand and
granule gravel. Silt in these facies is variable and may be interbedded with the sand. Where the
silt content is low, an open-framework texture is common. An upper and lower gravel unit and a
middle sand facies are present in the study area. :

The cataclysmic floodwaters that deposited the sediments of the Hanford formation also locally
reshaped the topography of the Pasco Basin. The floodwaters deposited a thick sand and gravel
bar that constitutes the higher southern portion of the 200 Areas, informally known as the Central
Plateau. In the waning stages of the ice age, these floodwaters also eroded a channel north of the
200 Areas in the area currently occupied by Gable Mountain Pond. These floodwaters removed
all of the Ringold Formation from this area and deposited Hanford formation sediments directly
over basalt.

Holocene-age deposits overlie the Hanford formation and are dominated by eolian sheets of sand
that form a thin veneer across the Site, except in localized areas where the deposits are absent.
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Surficial deposits consist of very fine- to medium-grained sand to occasionally silty sand. Silty
deposits less than 1 m (approximately 3 ft) thick also have been documented at waste sites where
fine-grained windblown material has settled out through standing water over many years.

2.1.3 Vadose Zone

The vadose zone is approximately 104 m (340 ft) thick in the southern section of the 200 East
Area and thins to the north to as little as 0.3 m (i fi) near West Lake. The Ringold and Hanford
Formations dominate the sediments in the vadose zone. The Hanford formation/Plio-Pleistocene

.unit may be present in 2 small area immediately above the basalt beneath the B, BX, and BY
Tank Farms, Because erosion during cataclysmic flooding removed much of the Ringold
Formation north of the central part of the 200 East Area, the vadose zone is composed
predominantly of Hanford formation sediments between the northern part of the 200 Areas and
Gable Mountain. Areas of basalt project above the water table north of the 200 East Area.

In the 200 West Area, the vadose zone thickness ranges from 40.2 m (132 ft) to 102 m (337 f1).
Sediments in the vadose zone are the Ringold Formation, the Plio-Pleistocene unit, and the
Hanford formation. Erosion during cataclysmic flooding removed some of the Ringold
Formation and Plio-Pleistocene unit.

Perched water has been documented above the Plio-Pleistocene unit at locations in the 200 West
Area. While liquid waste disposal facilities were operating, localized areas of saturation or near
saturation were created in the soil column. With the reduction of artificial recharge in the

200 Areas, downward flux of liquid in the vadose zone beneath these waste sites has been
decreasing, However, moisture content in the vadose zone is expected to remain elevated above
preoperational levels for some time. As unsaturated conditions are reached, liquid flux at these
disposal sites becomes increasingly less significant as a source of recharge and contaminant
movement to groundwater. In the absence of artificial recharge, recharge from natural
precipitation becomes the more dominant driving force for moving contamination remaining in
the vadose zone to groundwater.

2.14 Groundwater

The unconfined aquifer in the 200 Areas occurs within the Hanford formation/Plio-Pleistocene
unit, the Hanford formation, or the Ringold Formation, depending on location. Groundwater in
the unconfined aquifer flows from recharge areas where the water table is higher (west of the
Hanford Site) to areas where it is lower, near the Columbia River (PNNL-13116, Hanford Site
Groundwater Monitoring for Fiscal Year 1999). In the northern half of the 200 East Area, the
water table is present within the Hanford formation, except in areas where basalt extends above
the water table. Near the B-BX-BY waste management area, the water table occurs within the
Hanford formation/Plio-Pleistocene unit. In the central and southern sections of the 200 East
Area, the water table is located near the contact between the Ringold and Hanford Formations.

Depth to groundwater in the 200 East Area and vicinity ranges from about 54 m (177 ft) near
B Pond to about 104 m (340 ft) near the southern section. The water table across the 200 East
Area is very flat. Consequently, it is difficult to determine groundwater flow direction based on

2-4




DOE/RL-99-66 REV 1

water level measurements from monitoring wells. The configuration of contaminant plumes,
however, indicates that groundwater flows to the northwest in the northern half of the 200 East
Area, and to the east/southeast in the southern half of the 200 East Area. Identifying the specific
location of the groundwater divide between the northern and southem sections is hampered by
the flat water table. Highly transmissive Hanford formation sediments are the cause of the flat
water table in the 200 East Area (PNNL-13116). Because surface liquid discharges were
terminated in the 200 East Area, the water table has been declining at a rate of about 0.13 m/yr
(0.4 ft/yr) based on water-level measurements collected between March 1999 and April 2001
(PNNL-13404, Hanford Site Groundwater Monitoring for Fiscal Year 2000).

Groundwater beneath the 200 West Area occurs in the Ringold Formation. Depth to water varies
from about 40.2 m (132 ft) to greater than 102 m (337 ft). Groundwater flow is predominately to
the east. The surface elevation of the water table beneath the 200 West Area currently is
dropping at a rate of 0.41 m/yr (1.3 ft/yr) (PNNL-13404).

Recharge to the unconfined aquifer within the 200 Areas is from artificial sources and less
significant natural precipitation. Estimates of recharge from precipitation range from 0 cm/yr to
10 cr/yr (0 to 4 in./yr) and depend largely on soil texture and the type and density of vegetation.
PNL-5506, Hanford Site Water Changes 1950 through 1980, Data Observation and Evaluation,
reported that between 1943 and 1980, 6.33 x 10" L (1.67 x 10'! gal) of liquid waste were
discharged to the soil column. Most sources of artificial recharge were terminated in 1995. The
artificial recharge that does continue is largely limited to liquid discharges from sanitary sewers,
2 state-approved land disposal structures, and 140 small-volume, uncontaminated miscellaneous
liquid discharge streams. One of the approved land disposal structures, the Treated Effluent
Disposal Facility (a liquid waste disposal facility), is located 600 m (2,000 ft) east of the
216-B-3C lobe of B Pond and receives treated liquid waste from the 200 East and 200 West Area
facilities.

2.1.5 Summary of Hydrogeologic Conditions at
Representative Sites

216-U-10 Pond. The 216-U-10 Pond is located in the south half of the 200 West Area. Ground
surface elevation is approximately 202.2 m (663.4 ft) INAVDS88). Stratigraphic units of interest
beneath the site in the vadose zone consist of (in ascending order) the Ringold Formation unit E,
the Plio-Pleistocene Unit, and the Hanford formation sand- and gravel-dominated sequences.
The stratigraphy beneath the 216-U-10 Pond is shown in Figure 2-6 and is based on the geology
in borcholes 299-W23-231 and 299-W18-15. Groundwater beneath the ditch occurs within the
Ringold Formation unit E about 64 m (210 ft) below ground surface (bgs). Groundwater flows
to the cast beneath this site.

216-U-14 Ditch. The 216-U-14 Ditch is located in the south half of the 200 West Area. Ground
surface elevation is approximately 207.9 m (682.1 fi) (NAVDS88). Stratigraphic units of interest
beneath the site in the vadose zone consist of (in ascending order) the Ringold Formation unit E,
the Plio-Pleistocene Unit, and the Hanford formation sand- and gravel-dominated sequences.
The stratigraphy beneath the 216-U-14 Ditch is shown in Figure 2-7 and is based on the geology
in borehole 299-W19-21, Groundwater beneath the ditch occurs within the Ringold Formation
unit E about 69.9 m (229.3 f) bgs. Groundwater flows to the east beneath this site.
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216-Z-~11 Ditch. The 216-Z-11 Ditch is located in the south half of the 200 West Area. Ground
surface elevation is approximately 204.4 m (670.6 ft) (NAVDS88). Stratigraphic units of interest
beneath the site in the vadose zone consist of (in ascending order) the Ringold Formation unit E,
the Plio-Pleistocene Unit, and the Hanford formation sand- and gravel-dominated sequences.
The stratigraphy beneath the 216-Z-11 Ditch is shown in Figure 2-8 and is based on the geology
in borehole B3808. Groundwater beneath the ditch occurs within the Ringold Formation unit E
about 68.5 m (225 ft) bgs. Groundwater flows to the east beneath this site.

2.2  WASTE SITE DESCRIPTION AND HISTORY

The OUs addressed in this work plan are located near the center of the Hanford Site in
south-central Washington State. The 200-CW-5 OU consists of 10 waste sites and 3 associated
UPRs (including UPR-200-W-110, which was moved from the 200-PW-1 OU to the 200-CW-5)
as defined in the pending Tri-Party Agreement Appendix C Package. The 200.CW-5 QU
initially was assigned eight UPRs; however, six of them were found to be duplicate designations
for other sites within the QU. The duplicate UPR sites subsequently were rejected from the
WIDS, following the Tri-Party Agreement procedure TPA-MP-14 for waste site reclassification
(RL-TPA-90-0001).

One new pipeline (200-W-102) is identified in this work plan. The 200-W-102 pipelineis a
recent WIDS discovery site. The 200-W-102 pipeline routed laundry wastewater from the
2723-W and 2724-W Laundry/Mask Cleaning Facilities to the 216-U-14 Disposal Ditch (also in
the 200-CW-5 OU). The 216-W-LWC has been reassigned to the 200-CW-5 QU from the
200-CS-1 OU following the Tri-Party Agreement procedure for waste site reclassification
(RL-TPA-90-0001). The 216-W-LWC is an RPP site that also received wastewater from the
2723-W and 2724-W Laundry/Mask Cleaning Facilities.

The 200-CW-2 OU consists of eight waste sites and one associated UPR as defined in the
pending Tri-Party Agreement Appendix C Package. The 200-CW-2 OU initially was assigned
five UPRs; however, they were found to be duplicate designations for other sites within the QU.
The duplicate UPR sites subsequently were rejected from the WIDS, and UPR-200-W-124 was
added following the Tri-Party Agreement procedure TPA-MP-14 for waste site reclassification
(RL-TPA-90-0001).

The 200-CW-4 QU consists of eight waste sites and the 200-SC-1 OU consists of 13 waste sites
and 3 UPRs as defined in the pending Tri-Party Agreement Appendix C Package. The
200-CW-§, 200-CW-2, 200-CW-4, and 200-SC-1 OU waste sites received cooling water, steam
condensate, and chemical sewer waste from several facilities in the 200 East and West Areas.
These effluent streams ranged from acidic to basic and carried chemicals and radionuclides that
contaminated the waste sites.

Effluents were discharged to the 200-CW-5 OU waste sites from the UQ; Plant, the U Plant, the
284-W Powerhouse, the 2723-W and 2724.W Laundry/Mask Cleaning Facilities, the 242-S
Evaporator, the Z Plant complex (including the PFP), and other smaller facilities.” All effluent
from these sources ultimately was distributed to the U Pond system by means of ditches and/or a
retention basin. Unplanned releases in this OU included sludge trenches created to bury sludge
scraped from the 207-U Retention Basin during maintenance activities and a narrow trench east
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of and adjacent to the 216-Z-11 Ditch that received contaminated backfill during the creation of
the 216-Z-19 Ditch. Table 2-1 provides summary information on the 200-CW-5 OU waste sites.

The 200-CW-2 OU waste sites received effluents from the 202-S Facility (REDOX Facility) and
overflow from U Pond via the 216-U-9 Ditch. The 221-T, 242-T, and 2706-T facilities routed
effluents to the 200-CW-4 QU waste sites and the 200-SC-1 QU waste sites. The 200-SC-1 QU
waste sites also received waste from the PUREX Facility and the 242-A Evaporator,
221-B/WESF, REDOX and the 241-SX Sludge Heater, the 216-U-1&2 Pump-and-Treat system,
and the Z Plant complex. Tables 2-2 through 2-4 provide summary information on the
200-CW-2, 200-CW-4, and 200-SC-1 QU waste sites.

2.2.1 Facilities and Waste Processes

The waste sites in the 200-CW-5, 200-CW-2, 200-CW-4, and 200-SC-1 OUs received
predominantly cooling water and steam condensate, but also received effluent containing very
low concentrations of radionuclides and/or chemicals. The cooling water was separated from
contaminated process liquids by physical barriers, which typically were the walls of a heating or
cooling pipe coil. '

Steam and cooling water were circulated through coils inside process vessels to adjust the
temperature in the vessels. Regulating the rate of steam entering the coils increased the
temperature; the spent steam was condensed with cooling water after exiting the process vessel.
The condensed steam and cooling water were released to plant sewers or piping systems that
discharged to ditches and ponds. The use of very large volumes of cooling water for steam
condensation and process vessel cooling resulted in the generation of very large volumes of
effluent; more than 90 percent of all liquids discharged to the soil column in the 200 Areas were
from cooling water (DOE/RL~98-28).

Over time, the coils that circulated steam and cooling water inside chemical process tanks were
known to develop pinholes and hairline cracks because of the corrosive chemicals and high
thermal gradients in the tanks. These minor defects usually did not lead to contamination of the
steam and cooling water, because the pressure in the pipe coils was greater than the pressure in
the process or condenser vessels. However, during instances when the pressure in the coils was
reduced or suspended, minor leakage through the flaws contaminated the steam/cooling water
waste streams. Other accidental releases from other causes such as operator error have led to the
contamination of the effluent discharged to the waste facilities in these QUs.

Sections 2.2.1.1. through 2.1.2.4 identify the buildings and processes involved in discharging
effluent to the 200-CW-5, 200-CW-2, 200-CW-4, and 200-SC-1 OU waste sites.

2.2.1.1 200-CW-5 Operable Uit

The waste sites in this QU received primarily cooling water from the 234-5Z PFP and supporting
facilities and from the 221-U Plant and its supporting facilities. The 216-U-10 Pond was the
final disposal site for most of these waste streams. The pond received 165 billion L of water
between 1944 and 1985 from a number of facilities by way of the 216-U-14 Ditch and the

Z Ditches. A number of trenches were dug within the pond boundaries to improve percolation
and were given UPR identifiers (UPR-200-W-104, 105, 106, 107). Because no spills or releases
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“are associated with these sites, and because they were confined within the boundaries of the
pond, they were rejected from WIDS, as discussed in Section 2.2. Another structure associated
with this collection system is the 207-U Retention Basin.

Several ditches and ponds received overflow water from the 216-U-10 Pond and lay outside the
fenced portion of 200 West Area. The 216-U-9 Ditch was excavated in 1952 and extended over
1000 m to the south to the 216-S-17 Pond. This ditch was contaminated in 1953 and later
backfilled. The first 500 m of the ditch were exhumed, constructing a leg to the 216-S-16 Pond
and Ditch system. This system was used sporadically, mostly in the early 1950s and again in the
early 1970s. The 216-U-11 Ditch (active between 1944 and 1957) was extended west of the
216-U-10 Pond and received significant quantities of water. The ditch was constructed ina

U shape and was known to form a pond at the center of the U during high overflow conditions.

‘Waste Generation Processes at 200-CW-5

The waste-generation processes providing effluent to this waste site grouping are among the
most varied in the 200 Areas. The Laundry/Mask Cleaning Facility (2723-W and 2724-W
buildings) and mask cleaning station discharged wastewater generated during the cleaning and
drying of both radiologically contaminated and soiled work clothes. Between 1944 and 1981,
laundry effluents were carried to the 216-U-14 Ditch by the 200-W-102 Pipeline and discharged
to the head end of the 216-U-14 Ditch. The effluents contained low levels of radionuclides and a
variety of detergents and phosphates. Steam condensate from the dryers also was released to the
ditch. Beginning in 1981, laundry waste and mask station waste from the MQ-412 Building
were directed to the 216-W-LWC.

The 282-W Reservoir, the 283-W Water Treatment Plant, and the 284-W Powerhouse actively
discharged to the 216-U-14 Ditch through 1984. The uppermost 183 m of the 216-U-14 Ditch
were converted to the 200-W Powerhouse Pond in 1984 when the ditch was taken out of semce,
the 200-W Powerhouse Pond rcmamed active until 1995,

Wastewater was discharged from the 284-W Powerhouse in three modes: equipment blow-down
for scale removal, batch runs for water softener regeneration, and cooling water for routine boiler
operations. The water softening process released a brine solution into the effluent stream. The
blow-down process produced an effluent with boiler scale and low levels of residual oxygen-
scavenging chemicals such as ethylenediamine tetraacetic acid (EDTA). Other minor waste
streams were associated with filter backwashes at the 282 and 283 Facilities.

Whether wastewater from the laundry, powerhouse, and water treatment éystcm reached the
216-U-10 Pond is unknown. The portion of 216-U-14 Ditch between the 200 W Powerhouse
Pond and the 207-U Retention Basin was backfilled and stabilized after 1984,

U Plant Processes. The U Plant facilities were a major source of cooling water and steam
condensate effluents. The 221-U Chemical Separations (canyon) Building, 222-U Laboratory,
and 224-U Concentration Building, constructed between 1943 and 1945, were the third
plutonium separations facility at the Hanford Site. However, the U Plant was used as a training
facility for the 221-B and 221-T Plants. Because the training operations did not involve
radioactive materials, all waste streams were considered to be uncontaminated.
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This status changed in 1952 when the plant was restarted following conversion for the Uranium

Recovery Program. Under this program, uranium was removed from the active single-shell tank
farms that had received first cycle decontamination waste generated in the BiPOy4 process waste.
The plant used a tributy! phosphate (TBP) organic separations process, similar to one then under
development for the 202-A PUREX Facility.

Cooling water and steam condensate generated by the uranium recovery process were collected
in waste headers and transported to the two-basin 207-U Retention Basin via pipelines. During
operations, effluents sent to one retention basin were sampled and analyzed before being released
to the 216-U-14 Ditch.

After 1984, the 216-U-14 Ditch segment between the 207-U Retention Basin and the

216-U-10 Pond was kept open. Low volumes of cooling water and steam condensate were sent
to the ditch until 1994, when the section between 207-U Retention Basin and Cooper Avenue
was stabilized. The remaining fragment of the 216-U-14 Ditch between Cooper Avenue and the
U Pond was active until 1995, receiving 242-S Evaporator cooling water. This section of the
ditch had received operational quantities of 242-S Evaporator cooling water between 1973 and
1980, and again in 1985 for treatment of uranium-bearing groundwater. Additional cooling
water was flushed through the 242-S Evaporator until this ditch scgment was finally removed
from service in 1995.

Z Plant Processes. The Z-Ditches are a series of parallel ditches that were used to route cooling
- and other wastewaters to the 216-U-10 Pond. The 216-Z-1D Ditch was constructed in 1944 to
carry cooling water effluents from the 231-Z Plutonium Isolation Plant, the last step in the
bismuth phosphate-based plutonium refining process. This facility converted the plutonium into
a wet nitrate form for shipping off Site. When the bismuth phosphate process at the 221-T Plant
shut down in 1956, the 231-Z Plant was converted for use on other projects, addressing
metallurgical studies, weapons component fabrications, and reactor fuel development. These
processes yielded low-level, low-volume waste,

The start-up of the 234-5Z PFP in 1949 provided for additional processing steps to convert
plutonium nitrate from the 231-Z Plutonium Isolation Plant into more stable and safer forms,
including oxalate, oxide, and pure metal. Several remote mechanical process lines were operated
that permitted safer, continuous handling of the plutonium. Additional process modifications
were required to adapt the plant to handle inputs from a larger number of reactors and from new
chemical separations (REDOX and PUREX) plants. Machining of plutonium into weapons
configurations produced large quantities of scrap. The Recovery of Uranium and Plutonium by
Extraction (RECUPLEX) process in the 234-5Z PFP was used initially for scrap reclamation.
Later, adjacent recovery facilities such as the 236-Z Plutonium Reclamation Facility, the

232-Z Incinerator, and the 242-Z Waste Treatment Facility were added. Operations in the

Z Plant complex continued until 1989, and waste discharges to the ground ceased in 1995.

2.2.1.2 200-CW-2 Operable Unit

The 200-CW-2 QU includes the cooling water disposal sites used primarily by the REDOX
process at the 202-S Canyon Building. Included in the list of facilities are the 216-U-16 and
216-U-17 Ponds, the 216-U-16 Ditch, the 207-S Retention Basin, and a series of diversion boxes,
weirs, and control structures spread along the pipeline between the 200 West Area fence line and
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the 216-U-16 Ditch. In addition, five UPRs are considered part of this group and relate brimarily
to a number of coil failures inside REDOX process vessels. The failures were responsible for the
closing of both the 207-S Retention Basin and the 216-S-17 Pond in 1954.

The 216-S-16 Pond/Ditch system was constructed in 1953-1954 near the REDOX Plant, by
building a dike over a low spot in the topography. Several dike failures in 1958 and 1959
(UPR-200-W-47) caused a spread of contamination to the north, west, and south of the original
pond. In 1965, the 216-S-16 Pond and Ditch also received contaminated water from a failed
cooling coil at a feed tank inside REDOX, which contaminated much of the pond and ditch.
Between 1973 and 1975, the 216-S-16 Pond and a downstream segment of the 216-S-16 Ditch
received overflow from the 216-U-10 Pond by way of the 216-U-9 Ditch.

A number of underground control and diversion (weir) structures, or vaults, were constructed
along the pipeline system leading out to the 216-S-16 Ditch. These structures, bearing 2904-
prefixes, consisted of the 2904-S-170 Sampling Vault (associated with the 2904-SA building)
and, in order moving downstream, the 2904-S-160, 2904-S-172, and 2904-5-171 Control
Structures. The 2904-.S-160 structure controlled flow to either the 216-S-17 or 216-S-16 Pond.
The 2904-S-172 structure appears to have controlled flow to the 216-5-5 Crib. The 216-5-171
structure was used to direct flow to either the 216-S-16 Pond/Ditch or the 216-S-6 Crib.

Waste Generaiion Processes for the 200-CW-2 Operable Unit

The waste sources for the S Ponds and Ditches include the steam condensate and cooling water
streams from the 202-S REDOX Chemical Separations Plant. A number of steps in this process
were performed at elevated temperatures within caustic environments, so coil failures
(UPR-200-W-13 and W-15) were more common than at the BiPO, Plants. Plant operations were
halted in 1967.

2.2.1.3 200-CW-4 Operable Unit

This OU addresses the cooling water waste disposal sites used for the various activities and
processes conducted at the 221-T Bismuth Phosphate Plant complex. The largest volume waste
streams at this plant were the combined cooling water and steam condensate streams used during
the bismuth phosphate process and the cooling water from the 242-T Evaporator. The waste
streams were collected in the 207-T Retention Basin and discharged to the 216-T-4A and
216-T-4B Ponds by way of the 216-T-4-1 and 216-T-4-2 Ditches. Over 42 billion L of liquids
went to the ground at the 216-T-4A Pond/216-T-4-1 Ditch between 1944 and 1972 while
unknown, but much smaller, quantities of effluents were discharged to the 216-T-4B Pond/
T-4-2 Ditch.

In 1954, the 216-T-12 Trench was excavated near the northeast comner of the 207-T Retention
Basin and received slightly contaminated sludge that had accumulated in the basins. This QU
also includes the 216-T-1 Ditch, which received a variety of waste from the head-end section of
the 221-T Building. The two ponds were located in an area 1600 m northwest of the

221-T Building that has since become the 218-W-2A and 218-W-3AE Burial Grounds.
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Waste Generation Processes at the 200-CW-4 Operable Unit

The T Plant Bismuth Phosphate complex was the first operational chemical separations plant at
the Hanford Site. The complex consisted of three major buildings, three tank farms, an
evaporator, and a variety of smaller facilities. The bismuth phosphate process was used to
process irradiated fuel rods in a batch mode. Production rates were lower than those at the
REDOX or PUREX Facility, and waste generation also was lower. Nevertheless, leaks in the
process vessels resulted in contamination releases to the ponds and ditches. .

High-activity waste was sent to the T, TX, and TY Tank Farms for storage. With the processing
rate exceeding the capacity of existing tank farms, the 242-T Evaporator was constructed to
reduce the volume of waste going to the tanks. The system operated in batch mode from 1950 to
1955 and was converted to continuous operation in 1965. The facility shut down in 1986. This
system required a large quantity of cooling water to chill the concentrated waste before it was
returned to the tanks. :

The bismuth phosphate process ran at 221-T/224-T Plant until 1956, after which the plant was
used for a number of minor programs. The plant was used to decontaminate easily moved
equipment, relying on acid, caustic, or complexant solutions; detergents; and rinse water to
remove the radiological contaminants. Waste solutions were disposed of to the T Pond system.
The 2706-T Building was constructed in 1964 and used to decontaminate the railway equipment
and vehicles. Waste from this facility went to 2 number of waste sites, including the

216-T-4A Pond and Ditch between July 1964 and December 1965.

Another source of effluents from the 221-T Plant was work performed at the 221-T Head-End
Facility. In the mid-1940s, this facility was used to conduct scale-up tests on radioactive
materials for the bismuth phosphate process. Thereafter, the Pacific National Laboratory used
the facility for a variety of purposes. Waste generated in this part of the building was sent to the
216-T-1 Ditch, which received 178 million L of water between 1944 and 1995.

2.2.1.4 200-SC-1 Operable Unit

This OU consists of nine cribs, four retention basins, three UPRs, and two pipelines that received
or transported steam condensate from a number of the large processing facilities in the 200
Areas. Separate steam condensate streams evolved after the bismuth phosphate chemical
separations batch-mode processes. At separations plants such as REDOX and PUREX, the
Uranium Recovery Process (at U Plant), and the isotope recovery programs at B Plant, large
volumes of steam were required to heat or boil process chemistry for effective chemical
reactions. Steam at these plants also was used for emergency power generation in case of
electrical power failures and for plant heating and ventilation.

The 242 Evaporators also released large quantities of steam condensate, only some of which was
discharged to these waste sites. The steam was condensed either in use or in off-line condensing
units. Like cooling water systems, steam condensate waste generally was not contaminated.
However, coil failures and/or operational errors resulted in significant releases.

Cribs were the preferred type of waste disposal site for these streams, because the potential for
heating coil failures was significantly higher than for cooling coil failures. Contamination
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releases at ponds were more expansive, more expensive to clean up, and posed greater |
radiological exposures to personnel and the environment than releases to cribs.

Waste Generation Processes for the 200-SC-1 Operable Unit

A wide variety of processes in both the 200 East and 200 West Areas generated steam
condensate waste. Volumes varied considerably based on the process and longevity of the
process. Generation of steam condensate waste has been discussed in part for the 221-S REDOX
Plant and the 216-S-5 and 216-S-6 Cribs. This waste stream was routinely discharged to the
216-S-16 Pond and Ditch system, but releases that contained minor waste concentrations were
diverted to the 216-S-5 Crib. The 216-S-6 Crib received more highly contaminated waste
discharges.

PUREX Facility. A number of process vessels within the PUREX Facility required heating or
boiling, so steam condensate was a large-volume waste stream at this plant. Steam condensate at
the PUREX Facility was discharged via the 200-E-113 Process Sewer to either the 216-A-6,
216-A-30, or 216-A-37-2 Crib. The cribs were located at the southeast corner of the

202-A Canyon Building and were built sequentially as the active cribs began to lose percolation
capacity. The 216-A-6 Crib was active between 1955 and 1970, with a break in service between
1961 and 1966 following several incidents of crib flooding caused by the lost percolation or
greater-than-design discharge volumes (UPR-200-E-21 and UPR-200-E-29). The 216-A-30 Crib
was built as a larger replacement in 1961 and operated until 1966 when rising water levels
necessitated bringing the 216-A-6 Crib back on line. It continued in service until 1992, The
216-A-37-2 Crib, one of the largest cribs on site, was constructed in 1983, and received waste
until 1995,

B Plant Processes. In the mid 1960s, the 221-B Plant was converted to recover isotopes from
PUREX and REDOX tank waste under the Waste Fractionization Program. A series of ion
exchange columns was used to recover cesium and technetium isotopes, while a sulfate-based
precipitation process was used for strontium, promethium, and rare-earth radionuclides. Solvent
extraction technology based on a variant of the TBP process also was applied to the recovery of
strontium and cesium from selected PUREX waste streams and from other specific waste tanks.
This last process, the Waste Fractionization Program, was run primarily to remove longer lived,
heat-producing radionuclides from tank waste.

The WESF was constructed at the west end of the 221-B Plant as the 225-B Facility.

A diversion capability for 2bove-specification steam condensate was added in 1974 with the
installation of the 216-B-64 Retention Basin. This was a concrete structure with two large
rubber bladders, flow gates, and 2 pump for transferring diverted condensate water to either the
crib or the 221-B Building. Beyond an initial test, the structure was never used. Both crib and
retention basin were isolated in 1996-1997.

2,2.2 Representative Sites

The concept of using analogous sites to reduce the amount of site characterization and evaluation
required to support remedial action decision making is discussed in the Implementation Plan
(DOE/RL-98-28). The use of this approach relies on first grouping sites with similar location,
geology, waste site history, and contaminants. One or more representative sites then are chosen
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for comprehensive field investigations, which includes sampling. Findings from site
investigations at representative sites are extrapolated to apply to sites in the waste group that
were not characterized. Sites for which field data have not been collected are assumed to have
chemical characteristics similar to the characterized sites. Limited-scope confirmatory
investigations, rather than full characterization efforts, can be performed at the sites not selected
as representative sites.

Data from representative sites are used to evaluate remediation alternatives and to select one or
more alternatives to apply for the analogous waste sites (see Section 5.1.1). Confirmatory
sampling of the analogous sites after remedy selection will be performed to the extent necessary
to demonstrate that analogous conditions exist.

Several features common to waste sites in the 200-CW-5, 200-CW-2, 200-CW-4, and 200-SC-1
OUs make this characterization effort amenable to the analogous site concept. Of these
attributes, the most significant are waste characteristics (i.e., effluent volume and waste stream
chemistry), physical setting, and expected distribution of contaminants., Waste sites in this group
all received primarily cooling water, steam condensate, and/or chemical waste streams.

High volumes, low contaminant concentrations, low salt, low organic contents, alkaline nature,
and a pH between 4 and 10 are general characteristics of the majority of the waste streams.
Radioactive contaminants common to these waste streams include uranium, plutonium, cesium,
and strontium (DOE/RL-96-81).

Sites that represent typical and worst case conditions initially were identified as representative
sites in DOE/RL-96-81 and later were confirmed in the RI DQO process performed for this
project (BHI-01294, 200-CW-5 U-Pond and Z Ditches Cooling Water Operable Unit Remedial
Investigation DQO Summary Report). The representative sites chosen are the 216-U-10 Pond,
the 216-U-14 Ditch, and the 216-Z-11 Ditch. The 216-U-10 Pond was chosen as a worst case
representative site because of its reported high contaminant inventory, the large quantities of
liquid discharged to the site, the level of characterization conducted under the 200-UP-2 OU
limited field investigation (LFI) activities, and because it is a common end point for the

Z Ditches and the 216-U-14 Ditch effluent. The 216-U-14 Ditch was selected as a representative
site for its suspected high contaminant inventory, presence of laundry detergent waste
discharges, long history of operations, and level of past characterization. The 216-Z-11 Ditch
was chosen to document the contamination distribution because of its suspected high
contaminant inventory (DOE/RL-96-81).

Sections 2.2.2.1 through 2.2.2.3 describe the representative sites in detail. The information was
obtained from the WIDS database and WIDS historical files unless otherwise noted.

2.2.2.1 216-U-10 Pond

The 216-U-10 Pond (U Pond) was created from a natural topographic depression to act as a
seepage area for the infiltration of wastewater from the 216-U-14 and 216-Z-1D Ditches. The .
pond was located in the southwest corner of the 200 West Area. The pond was later diked on the
south and west edges and, in approximately 1952-1953, three overflow trenches were added on
the east side to increase its capacity. At its maximum extent, including the overflow trenches,
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the pond covered an area of roughly 12 ha (30 ac). A representative stratigraphic column for the
216-U-10 Pond based on data from nearby wells is shown in Figure 2-6.

The pond was active from 1944 to 1985. The U Pond was deactivated and interim stabilized in
1985. Stabilization activities included scraping contaminated pond sediments from peripheral
areas to a depth of 0.3 m (1 ft) or deeper and placing the sediments in the center of the pond.
The peripheral areas were covered with at least 0.6 m (2 ft) of clean soil, and the central pond
area was covered with at least 1.2 m (4 ft) of clean soil and seeded (DOE/RL-95-106). In 1990,
0.6 ha (1.5 ac) of contaminated soil on the south side of the pond were covered with an
additional 0.6 m (2 ft) of clean fill to stabilize surface contamination that had been detected
(DOE/RL-91-52, U Plant Aggregate Area Management Study Report). In November 1994,
contamination was detected at a strip along the south and west perimeters of the pond (about 1 ha
[2.5 ac]) and was stabilized with soil from the U-11 Borrow Pit (BHI-00621, RARA FY 1995
Summary Report). '

The U Pond is estimated to have received 1.65 x 10'' L (4.3 x 10" gal) of low-level liquid waste
(DOE/RL-91-52). The following waste streams were directed into the 216-U-10 Pond at various
times via the 216-U-14 Ditch and the Z-Ditches:

« 284-W Powerhouse cooling water, steam condensate, and wastewater from batch
operations

» 282-W Reservoir cooling water, steam condensate, and wastewater from batch operations
(WHC-EP-0679, Groundwater Impact Assessment Report for the 284-WB Powerplant
Ponds)

s 283-W Water Treatment Plant filter steam condensate, cooling water, and wastewater
from batch operations (WHC-EP-0679)

e 277-W (Fabrication Shop) Complex cooling water, steam condensate, and wastewater
from batch operations (WHC-EP-0679)

o 231-Z Plutonium Isolation Plant Building steam condensate and laboratory waste

¢ 234-5Z Plutonium Fabrication Facility Building cooling water an& steam condensate
o 2723-W Mask Cleaning Station solution

s 2724-W Laundry wastewater

o 22]1-U Plant and 271-U Office and Service Building cooling water, steam condensate,
and chemical sewer waste

s 224-U Concentration Building cooling water
s 291-Z Exhaust Air Filter Stack Building cooling water and vacuum pump seal water

o Tank 241-U-110 condenser water
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o 242-S Evaporator steam condensate and vacuum pump seal water.

More details on these building processes and wastewater streams, along with a summary of
completed characterization work, are provided in Chapter 3.0. .

2.2.2.2 216-U-14 Ditch

The 216-U-14 Ditch began operations in 1944 as one of the original effluent ditches to the
216-U-10 Pond. The ditch was an unlined, open excavation 1,731 m (5,680 ft) long; it ran from
northeast to southwest across about 1.6 km (1 mi) of the 200 West Area. The ditch originated
500 m (1,600 ft) north of U Plant and terminated at the 216-U-10 Pond. It was excavated with a
minimum bottom width of 2.4 m (8 ft) and side slopes 0f 2.5:1. The ditch includesa 1.2 m
(4-fi)-diameter by 46 m (150-ft)-long culvert that passes under 16" Street and a 0.6 m (2-fi)-
diameter culvert that passes under 19" Street (DOE/RL-91-52). Figure 2-7 shows the
representative stratigraphy beneath the 216-U-14 Ditch.

The 216-U-14 Ditch operated until 1995. During its operation, the ditch received effluent from a
number of sources that entered the ditch at several locations (WHC-EP-0707, 216-U-10 Pond
and 216-2-19 Ditch Characterization Studies, attached to CCN 0512763, 02/01/1994, “216-U-10
Pond and 216-Z-19 Ditch Characterization Studies™). The head end of the ditch received
wastewater from the 284-W Powerhouse and associated buildings and the 2723-W and

2724-W Laundry/Mask Cleaning Facility buildings via a common pipeline (Hanford Site
Drawing M-2904-W, Outside Lines Sewers, sheet 14). The second waste discharge point into
the ditch was located 1,050 m (3,444 ft) south of the ditch head, near where the ditch passed
under 16" Street. Chemical sewer wastewater, steam condensate, and cooling water from the
221-U and 271-U Buildings were discharged through a 46 cm (18-in.) vitrified clay pipe (VCP)
(Hanford Site Drawing M-2904-W, Outside Lines Sewers, sheet 19).

Cooling water from the 224-U Concentration Building was discharged through a 61 cm (24-in.)

. VCP (Drawing M-2904-W, sheet 19) into the 207-U Retention Basin. Effluent exited the

207-U Retention Basin through another 61 cm (24-in,) VCP and was discharged to the ditch via
a culvert under 16" Street. Condenser water from the Tank 241-U-110 was discharged to the
ditch through a pipeline south of 16" Street (Hanford Site Drawing H-2-31374, MX-2X Details).
No information was found on the type or size of pipe. The last waste discharge point into the
ditch was located 370 m (1,213 ft) downstream from the second waste discharge point, where the
ditch turned westward. At this point, evaporator condensate and cooling water from the

242-S Evaporator Building entered and traveled the last length of the ditch to the 216-U-10 Pond
(WHC-EP-0707). Construction drawings showing pipelines from the 242-S Evaporator Building
to the 216-U-14 Ditch are not available.

In 1986, an accident led to the discharge of approximately 2,365 L (625 gal) of reprocessed nitric
acid to the ditch through the 207-U Retention Basin in less than 1 day. This release occurred
during the transfer of the acid from a storage tank to a railroad car for transport to the PUREX
Facility. This release was diluted with cooling water originating from the 224-U Concentration
Building that also flowed through the ditch. The residual effluent stream was measured at a

pH <2.0 and was estimated to contain approximately 39 kg (86 1b) of uranium (Whiting 1988,
“Unusual Occurrence Report, Public Information Release™).
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During the useful life of the ditch, the growth of live plants and the accumulation of dead plant
material would cause localized damming. Buildup of fly ash, scale, and lint from the
powerhouse and laundry discharges reduced the infiltration capacity of the ditch. To prevent
discharge backups, the ditch was dredged periodically. Sediments removed from dredging
activities were piled on a berm on the west bank. This berm was removed and buried in a
low-level waste burial ground in 1979 to reduce the risk of contamination spread
(WHC-EP-0707). .

In 1981, effluent from the 2723-W and 2724-W Laundry/Mask Cleaning Facilities was rerouted
to the newly constructed 216-W-LWC. In 1984, waste from the 221-U, 224-U, and

271-U Facilities was rerouted to the 216-U-16 Crib and no longer was discharged to the
216-U-14 Ditch. However, after it was discovered that the 216-U-16 Crib failed in 1986, the
effluent was diverted back to the 216-U-14 Ditch and the 216-U-12 Crib. Although the
216-U-17 Crib (completed in 1988) replaced the 216-U-16 Crib, the 216-U-14 Ditch continued
to receive effluent from the 224-U and 221-U Facilities until 1994, Discharge from the

284-W Powerhouse was rerouted to the 284-WB Powerhouse ponds in 1984 (WHC-EP-0698,
Groundwater Impact Assessment Report for the 216-U-14 Ditch). The outlet pipe from the
207-U Retention Basin was plugged in 1994 to prevent effluent from entering the ditch. In 1995,
the end of the effluent pipe into the 216-U-14 Ditch was capped to eliminate the discharge of
steam condensate from the 242.S Evaporator.

The-entire length of the ditch has been surface stabilized (DOE/RL-95-106). In 1985, the
northern section of the ditch (from the head to the 207-U Retention Basin) was stabilized in
conjunction with the 216-U-10 Pond. The lower portion of the ditch between Cooper Avenue
and the 216-U-10 Pond was surface stabilized in 1992 with gravel and cobbles; however, this
section of the ditch was still in use and received seal water effluent from an air-sampling pump at
the 242-S Evaporator until 1995. The central portion was stabilized in 1995 by chemically
killing all vegetation, consolidating the contaminated soil into the center of the ditch, and
backfilling with clean backfill. The westernmost section that was stabilized with gravel and
cobbles in 1992 was backfilled with clean soil and restabilized in 1997.

2.2.2.3 216-Z-~11 Ditch

The 216-Z-11 Ditch began operations in 1959 to dispose of wastewater from the Z Plant
operations to the 216-U-10 Pond (DOE/RL-91-52). It replaced the 216-Z-1D Ditch. The
216-Z-11 Ditch was 798 m (2,615 ft) long and 0.6 m (2 ft) deep. It was 1.2 m (4 ft) wide at the
bottom and had side slopes of 2.5:1 with a 0.05 percent grade. The first 37 m (120 ft) of the
ditch were in common with the 216-Z-1D Ditch and began at a point immediately east of the
231-Z Plutonium Isolation Plant Building. The middle section of the ditch ran parallel to the
216-Z-1D Ditch, then rejoined it for the last 203 m (665 1) to the 216-U-10 Pond. The
representative stratigraphy beneath the 216-Z-11 Ditch is presented in Figure 2-8,

The 216-Z-11 Ditch operated from 1959 until 1971. The ditch received laboratory waste and
steam condensate from the 231-Z Plutonium Isolation Plant Building via a 46 cm
(18-in.)-diameter VCP (Hanford Site Drawing H-2-10011, 216-Z-1 Ditch from 231-Z,
Replacement with 18 in. V.C. Pipe). Process cooling water and steam condensate from the 234-
5Z Building and vacuum pump seal water and cooling water from the 291-Z Building entered the
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ditch via a 38 cm (15-in.) VCP process sewer (Hanford Site Drawing H-2-32528, Z Plant Liguid
Waste Disposal Sites, 216-Z Series). A 30 ecm (12-in.) storm sewer was connected to the ditch
from an elevated water tank immediately south of the 234-5Z Building (Drawing H-2-32528).
Total volumes of effluent discharged are not known for this site. The chemical inventory is
reported as part of the 216-U-10 Pond inventory (WIDS). The 216-Z-11 Ditch was deactivated
and replaced by the 216-Z-19 Ditch in 1971. The site was backfilled to grade when it was
retired, and additional backfill material was added when the 216-Z-19 Ditch was deactivated in
1981, The 216-Z-11 Ditchhas a rc}lyortcd contamination burden of 137 Ci of Pu-239 and 37 Ci
of Pu-240 and is reported as a TRU - contaminated soil site (DOE/RL-91-52).

Figure 2-9 is a graphical representation of the waste streams that discharged to the
216-Z-11 Ditch, the 216-U-14 Ditch and, ultimately, the 216-U-10 Pond.

2.3 CONCEPTUAL MODEL CONSIDERATIONS

The effluent discharged to the waste sites was mainly cooling water, with some steam
condensate, laundry wastewater, and wastewater from lesser sources. Large quantities of
- effluent were released, and the effluent contained small quantities of contaminants that
accumulated over time.

The following general observations were considered during construction of the representative
sites conceptual models.

» Most of the contaminants were retained in the organic sediments at the bottom of the
ponds or ditches or in the upper few meters of the soil column.

» The most significant contaminants, based on historical characterization data for the
216-U-10 Pond and 216-U-14 Ditch, were uranium and Cs-137. For the Z-Ditches,
plutonium and americium were the most significant contaminants. The 216-U-10 Pond
and 216-U-14 Ditch have been extensively studied; however, the 216-Z-11 Ditch has not
been as well characterized.

o The contaminated pond/ditch bottom sediments have been surface stabilized with
nominally 2 m (6.6 ft) of soil overburden and remain in place.

« Contaminant concentrations rapidly decrease with depth below the waste sites.

¢ Downward migration of effluent contributed trace amounts of mobile contaminants
through the vadose zone to groundwater,

« The contaminants retained in the upper zone of the soil column have high distribution
coefficients (Kg). Contaminants with lower K4 values (e.g., nitrate and uranium) are not
as readily adsorbed onto soil particles and were carried downward through the soil
column with large quantities of effluent.

! Waste materials contaminated with 100 nCi/g of transuranic materials having half-lives longer than 20 years.
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o Perched water zones under percolation areas developed during dischargc periods but
dissipated after effluent flows ceased Contaminants were detected in these perched
water zones.

» Lateral spreading may have occurred in the vadose zone, mainly in association with the
perched water zones or fine-grained sediment layers.

o Effluent percolated through the vadose zone beneath the 216-U-10 Pond and reached the
groundwater. The most significant effect of the discharge of large quantities of effluent
to the groundwater was on the groundwater flow regime, causing contaminants from
other facilities to move in the aquifer.

The conceptual model for the representative sites during the active periods of discharge is shown
in Figure 2-10. The conceptual model postulates that the highest concentration of contaminants
resides in the pond and ditch sediment layers.

Waste sites in the 200-CW-5, 200-CW-2, 200-CW-4, and 200-SC-1 OUs no longer receive
effluent. Most of the sites in this group have been stabilized and covered with clean soil. With
the cessation of artificial recharge, the downward flux of moisture through the vadose zone has
declined. The moisture flux was significant beneath certain sites during their operational history,
locally raising the water table and affecting the groundwater. When operations ceased at those
sites, the moisture flux began to decrease, as expressed in the locally declining water table,
Residual effluent from operations is expected to remain in the vadose zone and continue to drain,
decreasing over time as moisture levels decrease and equilibrate with natural recharge from
precipitation.
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Figure 2-1. Location of the Hanford Site and Waste Sites in the 200-CW-5, 200-CW-2,
200-CW-4, and 200-SC-1 Operable Units.
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Figure 2-2. Location of the 200-CW-5, 200-CW-2, 200-CW-4, and 200-SC-1 Operable Unit
Waste Sites in the 200 West Area.
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Figure 2-3. Location of the 200-SC-1 Operable Unit Waste Sites
in the 200 East Area.
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Figure 2-4. Central Plateau Core Zone Boundary, 200 Areas.
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Figure 2-6. Representative Stratigraphy Beneath the 216-U-10 Pond.
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Figure 2-7. Representative Stratigraphy Beneath the 216-U-14 Ditch.

Geologic Unit Lithology
—0 ) L= Iy
( Gravel 00 s *0° Gravelly Sand
H4 Dominated 0 a0+ %
5 Sequence . Sand
o] Q -
E 3 0(;:": <1 Sandy Gravel
—15 o 00,0 56 0
5 Sand
an
g q H2 Dominated Sand
I Sequence
————— Sandy Silt
r—ao - ---+ SiltySand
Slightly Silty Sand
o .
——————————— Siity Clay to Clayey Silt
Pi I Sty Satr!{d ayl:“;ilty y
|4 so-Plﬁlgtocene —————————— — Silty Sand
mit - T — Silty Sand with Caliche
————— —~a7. % — Sandy Gravel
§ 0500,
® | UnitE O
- o N
3 E :_-c-,a_-,";{; Silty Sandy Gravel! to Sandy Gravel
— Fe s o
% 4 i‘-’g_af:" &
E’ —¥ Prélafats Sand
£
75
LEGEND
0% °_d Sandy ey¥ e}
%50 ravel —&— Water Table
0%, o| Gravel SCB (Generalized)
Sand o "| Paleosols
~——|siltor Clay + *+| pasalt Lithology based on well 253-W19-21
NQOTE: Depths ore gpproximote and
ore for iltustrotive purposes only
W 0706390

2-25




Depth Below Ground Surface (Meters)

DOE/RL-99-66 REV 1

Figure 2-8. Representative Stratigraphy Beneath the 216-Z-11 Ditch.
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Figure 2-9. Graphical Representation of the Waste Streams and Discharge Paths of the Representative Sites.
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Figure 2-10. Conceptual Model of Contaminant Distribution at Representative Waste Sites
During Periods of Active Discharge.
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Table 2-1. Waste Sites in the 200-CW-5 Operable Unit. (2 Pages)

‘Repreentatlve Waste Sites 5
216-U-10Pond |1944 to (variable) [216-U-10 12 ha Unlined topographic depression. Backfilled and surface |284-W, 231-Z, 234-5Z,
1985 (30 ac) stabilized in 1985. 2723-W, 2724-W, 221-
U, 224-U, 241-U-110,
; 242-8, 271-U, 291-Z
216-U-14 Ditch [1944 to 1.2 m (4 ft) |216-U-14 1,731x24m Unlined ditch. Backfilled and surface stabilized in 284-W, 2723-W, 2724-
1995 (5,680 x 8 ft) sections, with last section completed in 1997. W, 221-U, 224-U, 241-
(bottom width) . U-110, 242-8, 271-U
216-Z-11 Ditch | 1959 to 0.6 m (2 ft) |216-Z-11 797x1.2m Unlined ditch. Backfilled and surface stabilized in 1971.{231-Z, 234-5Z, 291-Z
1971 (2,615x 4 ft)
Analogous Waste Sites :
200-wW-84 1952to 0.6 m (2 ft) |216-U-14 46 cm (18 in) dia. {Underground, vitrified clay pipeline. It terminatedata |[221-U
U Plant Process |1984 800 m (2,600 ft) |timber headwall where the flow entered the 216-U-14
Sewer long Ditch. :
200-W-102 1944 to 216-U-14 Underground pipeline used to transfer laundry and mask |2723-W and 2724-W
Process Sewer |1981 cleaning effluent to the 216-U-14 Ditch. Laundry and Mask
Cleaning facilities
1207-U 1952t0 |2 m (6.5 ft) |216-U-14 75x37m Plastic-lined concrete basin divided into halves. 221-U, 224-U
|Retention Basin | 1994 (246 x 123 ft)
216-U-9 Ditch 1952 216-U-10 1,067 x 1.8 m Unlined ditch. Backfilled in 1954; a portion was Overflow from
t01975 (3,500 x 6 ft) reopened in 1973 and used until 1975. 7 216-U-10 Pond
216-U-11 Ditch |1944 to 1.8 m (6 ft) [216-U-10 1,375x1.5m Unlined ditch. Backfilled and surface stabilized in 1985 {234-5Z, 291-Z, 231-Z
1957 (4,510 x 5 ft) in conjunction with 216-U-10 Pond. :
216-W-LWC 1981to (43 m 216-U-14 47mby40.5m |Two independent crib structures (i.e., drain fields) 2723-W and 2724-W
1994 (14 ft) ((150 ft by133 ft) |consisting of a central distribution pipe and drain lines |Laundry and Mask
for each crib with rock fill beneath. Cleaning facilities
216-Z-1D Ditch [1944to  [0.6 m (2 ft) |216-Z-11 1,295x 1.22m  |Unlined ditch. Backfilled and surface stabilized in 1959.|231-Z, 234-5Z, 291-Z
1959 (4,250 x 4 ft) 7
216-Z-19 Ditch  |1971to  |0.6 m (2 ft) [216-Z-11 843x1.2m Unlined ditch. Backfilled and surface stabilized in 1981.[231-Z, 234-5Z, 291-Z
1981 (2,765 x 4 ft)
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Table 2-1. Waste Sites in the 200-CW-5 Operable Unit. (2 Pages)

216-Z-20 Ditch  [1981 to 216-Z-11 463 x3m Unlined underground gravel tile field covered with soil. {234-5Z, 231-Z, 291-Z,
Replacement Tile | 1995 (9 to 29 ft) (1,519 x 10 ft) 232-Z, 236-Z, 2736-Z
Field (variable) 3
Unplanned Releases
UPR-200-W-110 |One-time |4.6 m 216-Z-11 130 m (425 ft) Narrow trench east of, and adjacent to, the 216-Z-11 216-Z-1 Ditch
use in 1(15 ft) Ditch. It received contaminated backfill material
1971 generated during the construction of the 216-Z-19 Ditch.
The contaminated backfill was from the 216-Z-1 Ditch.
This trench is within the same underg<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>