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EXECUTIVE SUMMARY 

This work plan supports the Comf rehensive Environmental Response, Compensation, and 
Liability Act of 1980 (CERCLA) remedial investigation/feasibility study (RI/FS) activities for 
the 200-IS-1 Tanks/Lines/Pits/Boxes Waste Group Operable Unit (OU) and the 200-ST-1 Septic 
Tanks and Drain Fields Group OU. This work plan also integrates the Resource Conservation 
and Recovery Act of 1976 (RCRA)2 facility investigation/corrective measures study (RFI/CMS) 
requirements for these OUs and supports the framework established in DOE/RL-98-28, Rev. 0, 
200 Areas Remedial Investigation/Feasibility Study Implementation Plan - Environmental 
Restoration Program, 3 for integrating the RCRA treatment, storage, and disposal (TSD) closure 
process with the OU RI/FS process. RCRA TSD units included in this work plan that require 
investigation to comply with RCRA closure/postclosure requirements are the CX Tank System 
(241-CX-70, 241-CX-71, and 241-CX-72) and the Hexone Storage and Treatment Facility 
(276-S-141 and 276-S-142). 

The U.S. Department of Energy (DOE), Washington State Department of Ecology, and 
U.S. Environmental Protection Agency have agreed on an implementation approach for the 
RI/FS process in the Hanford Site 200 Areas. The hnplementation Plan (DOE/RL-98-28) 
addressed more than 800 waste sites grouped into 23 process-based OUs. This grouping.· 
facilitates the use of an analogous-sites approach, which involves combining waste sites with 
similar process histories, structures, and contaminants and choosing at least one representative 
waste site from each group for comprehensive field investigations. Findings from the field 
sampling of representative waste sites are used to make remedial decisions for all of the waste 
sites in that waste group. · 

Modifications to the M-013 series of Hanford Federal Facility and Consent Order (Tri-Party 
_t\greement)4 milestones for non-tank farm past-practice waste site investigations approved in 
June 2002 (Tri-Party Agreement Change Number M-13-02-01) included an approach to 
investigate at least one OU in a single RI/FS. This reduces the number of non-tank farm work 
plans and remedial investigation reports that must be prepared and feasibility studies that"must be 
cond\lcted. 

The Tri-Party Agreement milestones applic~ble for implementing the 200-IS-1 and 200-ST-1 
OU RJ/FS process are as follows. 

1 Comprehensive Environmental Response, Compensation, and Liability Act of 1980, 42 USC 9601 , et seq. 

2 Resource Conservation and Recovery Act of 1976, 42 USC 6901 , et seq. 

3 DOE/RL-98-28, Rev. 0, 1999, 200 Areas Remedial Investigation/Feasibility Study Implementation Plan -
Environmental Restoration Program, U.S. Department of Energy, Richland Operations Office; Richland, 
Washington. 

4 Ecology, EPA, and DOE, 1989, Hanford Federal Facility Agreement and Consent Order, as amended, Washington 
State Department of Ecology, U.S. Environmental Protection Agency, and U.S. Department of Energy, Richland, 
Washington. 
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• M-013-00M: "Submit one 200 RI/FS (RFVCMS) Work Plan for the 200-IS-1 , 
Tanks/Lines/Pits Diversion Boxes OU (includes waste sites in the 200-ST-1, Septic Tanlc 
and Drain Fields OU) by December 31, 2002." 

• M-020-00B: "Submit Closure/Post-Closure Plans for 216-A-10, 216-A-36B, 
216-A-37-1, 207-A South Retention Basin, 216-S-10 Pond, 216-S-10 Ditch, 241-CX-70, 
241-CX-71, and 241-CX-72 by December 31, 2008.'' 

• M-20-54: "Submit 241-CX-70 Storage Tank, 241-CX-71 Neutralization Tan1c, 
241-CX-72 Storage Tanlc Closure/Post Closure Plan to Ecology in coordination with the 
200-IS-1 Tanks/Lines/Pits/Boxes and 200-ST-1 Septic Tank Operable Units Work Plan 
Feasibility Study scheduled under M-13-00M by December 31, 2008." 

• M-15-00C: ~'Complete all 200 Area non-Tank Fann OUs pre-ROD site investigations 
under approved work plan schedules by December 31, 2008." 

The original set of waste sites assigned to these OUs in the Implementation Plan 
(I?OE/RL-98-28, Rev. 0) was based on the following rationale. 

200-1S-1 Tanks/Lines/Pits/Boxes. The OU was created for the structures used to handle the 
high-level plant waste generated from separations or volume-reduction processes outside tank 
fanns and processing facilities, recognizing that remediation of these facilities ultimately would 
be associated with tank farms stabilization. An attempt was made to place diversion boxes, 
valve pits, sampler pits, pipelines, and other similar structures constructed to support a soil 
column disposal waste site in the sanie group as the soil column disposal waste site. This 
complex web of concrete-encased pipelines, which also connects facilities inside the 200 East 
and 200 West Areas, was only partially identified in the Waste Infonnation Data System 
(WIDS)5. Alt;hough an effort was started recently to identify, map, and·assign site names to all 
these structures, the activity has been only partially completed. 

200-ST-1 Septic Tanks and Drain Fields. The OU was created for sites that had received or 
continue to receive largely nonradioactive, nonhaz~dous, sanitary sewer waste. A remote 
possibility ofradiological contamination did exist for shower and janitorial sink effluents at 
radiological facilities. The concern for the active waste sites was for their potential to provide a 
driving force to adjacent soil column disposal sites or unplanned releases rather than for their 
potential to add significant contamination to the soil column. · 

In addition, new waste sites were assigned to these OUs iri accordance with RL-TPA-90-0001, 
Tri-Party Agreement Handbook Management Procedures, Guideline Number TPA-MP-14, 
"Maintenance of the Waste Information Data System (WIDS)".6 Neither the original sites nor 
those added since the Implementation Plan was_ prepared have been screened to determine their 

5 Waste Information Data System report, a Hanford Site database. 

6 RL-TPA-90-0001 , 1998, Tri-Party Agreement Handbook Management Procedure.s, U.S. Department of Energy, 
Richland Operations Office, Richland, Washington. 
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appropriateness as the subjects of an RI/FS work plan and associated remedial action processes. 
Therefore, all the WIDS sites currently identified with the 200-IS-1 and 200-ST-l OUs had to be 
reviewed before the representative sites for these OUs were selected. The selection approach 
was designed to ensure that waste sites added to the 200-IS-1 and -200-ST-1 OUs in the future 
will fit into the subgroups for which representative sites have been selected. 

The sites were sorted by WIDS-defined categories ( e.g., classification status rejected sites, 
classification status proposed rejected sites), whether the sites were in use, whether they were 
covered under another regulatory authority (e.g., the septic systems associated with 
noncontaminated facilities) or under the DOE program (the Richland Operations Office or the 
Office of River Protection), and whether they were assigned to an appropriate waste group. 

The current lists of waste sites for these OUs are shown in Appendix C, Tables C-1 through C-6. 
Th~ tables are organized as follows. · 

• Table C-1 . This table covers all waste sites identified with the 200-IS-1 and 
200-ST-1 OUs as of November 27, 2002. 

• Table C-2. This table covers all waste sites identified with the 200-IS-1 and · 
200-ST-1 OUs that are being reclassified in WIDS and subsequently removed or that 
have been removed from consideration through the Tri-Party Agreement process. 

• Table C-3. This table covers all waste sites that are identified with the 200-ST-1 OUs 
septic systems and are designated to be removed from the RCRA past-practice process 
and categorized with a unit category of "septic." The changes are based on whether the 
system was connected to a contaminated facility. These data are not yet in WIDS, but 
will be added when the categorization is approved in accordance with RL-TP A-90-0001 . 
Septic tanks and drain fields still in service were identified as excluded. 

• Table C-4. This table covers all waste sites identified with the 200-IS-1 and 
200-ST-1 OUs that are not included in this work plan because they are the responsibility 
of other programs. 

• Table C-5. This table covers all waste sites identified with the 200-IS-1 and 
200-ST- l OUs that currently are included m this work plan as analogous sites, 
representative sites, or RCRA TSD sites. This table is meant to be a snapshot of the 
moment and is expected to. change as waste sites, particularly pipelines, are identified and 
the reassignment process continues. · · 

The RCRA past-practice sites and RCRA TSD unit sites identified for this work plan (Table C-5) 
were reviewed based on their configuration for receiving waste, the source of the waste stream, and 
contaminants expected to be in the W!l5te stream to identify appropriate subgroups of sites with 
similar conceptual contaminant distribution models from which representative sites would be 
selected for characterization. 

ES-3 
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The following subgroups were selected for development of conceptual contaminant distribution 
models: 

• Tanks 
• Diversion boxes (including valve pits) 
• Pipelines 
• Septic tanks and drain fields. 

Conceptual contaminant distribution models were developed ( and representative sites were 
selected) for each subgroup based on the approach outlined in the Implementation Plan 
(DOE/RL-98-28). The following representative sites were selected: 

• Tanks: 

- CX Tank System, which includes the 241-CX-70 Taruc, the 
241-CX-7LNeutralization Tank, and the 241-CX-72 Tank 

- Hexone Storage and Treatment Facility, which includes Tanks 276-S-141 and 
276-S-142. 

• Diversio~ Boxes, Including Valve Pits: The 200-w.:.59 Diversion Box for diversion 
· · box sources 

• Pipelines: The 200-E-111 Encased Pipeline for pipeline sources· 

• Septic Tanks and Drain Fields: The 2607-W3 Septic Tank for septic tank drain field 
sources. 

The conceptual contaminant distribution model and associated representative sites, RCRA TSD 
units, and analogous sites are presented in Appendix C, Table C-6. 

This work plan follows an integrated process for characterizing the 200-1S-1 and 200-ST-1 OUs 
by using this Rl/FS work plan in combination with the hnplementation Plan (DOE/RL-98-28) to 
satisfy the requirements for both an RI/FS work plan and an RPI/CMS work plan. General 
facility background information, potential applicable or relevant and appropriate requirements, 
preliminary remedial action objectives, and preliminary remedial technologies developed in the 
Implementation Plan are incorporated by reference into this work plan. This work plan also 
provides the following RCRA TSD unit closure plan information: facility description and 
location (Section 2.1), process information (Section 2.2), waste characteristics (Chapter 3.0), and 
groundwater monitoring (Chapter 3.0). Following the completion of the work plan, an RI will be 
performed that will satisfy the requirements for an RFI and will provide the data needed to 
support the selection of a closure strategy for RCRA TSD units. The RI will be limited to the 
concurrent investigation of representative waste sites and RCRA TSD units undergoing closure. 
A report summarizing the results of the RI will be prepared to satisfy the requirements for an RFI 
report. The report also will contain the characterization information required in a RCRA TSD 
units closure plan. 

ES-4 
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The majority of radionuclide and nonradiological inventories discharged from operations 
associated with the 200-IS-1 and 200-ST-1 OUs waste sites were not documented in historical 
records; however, rough-order-of-magnitude estimates for some of the waste sites are 
documented in the Implementation Plan (DOE/RL-98-28) and WIDS, based on waste stream 
analyses for the waste sites. The following general conclusions can be drawn regarding the 
conceptual contaminant distribution models for the RCRA TSD units and representative sites. 

• The major radionuclide contaminants of concern include cesium-137; plutonium-238, 
plutonium-239, and plutonium-240; strontium-90; and uranium-234, uranhnn-235, and 
uranium-238. · 

• Few of the OU waste sites received enough effiuent to contaminate the groundwater. 

• Contaminants migrated vertically beneath the waste sites after release. Lateral spreading 
of liquids and contaminants may have occurred at the bottom of the waste site, at the 
sand-dominated sequence of the Hanford formation, at the Cold Creek unit and/or at the 
upper Ringold Formation, if present. 

• Contaminants such as cesium-137 and the plutonium isotope~ normally adsorb.strongly 
onto shallow-zone Hanford Site sediments, and, therefore, have high distribution 
coefficients (I(d). These less mobile contaminants should be detected near points of 
release in the vadose zone. Contaminants with low ~ values ( e.g., nitrate and tritium) 
are not readily adsorbed on soil particles and migrate to greater depth within the vadose 
zone: For example, cesium-137 ~ > 2,000 mUg) is likely to concentrate near the point 
ofrelease; strontium-90 (K<t = 0.4 to 50 mL/g) and uranium (Ket= 1 mUg) would be ·, 
expected at greater depths. Tritium, with a~ value equal to 0, will migrate vertically 
with the wetting moisture front. 

Waste sites in the 200-IS-1 OU no longer receive effluent and most sites have been stabilized 
· and covered with clean soil. With the cessation of artificial recharge, the downward flux of 

moisture through the vadose zone has decreased. Residual moisture .should continue to decrease 
in the vadose zone over time and should equilibrate with the natural recharge rate, thus reducing 
the potential for future impacts to groundwater. Some 200-ST- l OU septic tank and drain field 
sites, such as 2607-W-5, continue to receive effluent. 

Potential receptors (i.e., human and ecological) may be exposed to the affected media through 
several exposure pathways, including the following: 

• Ingestion of contaminated soils (including dust inhalation), sediments, or biota 
• Inhalation of contaminant dusts, vapors, or gases 
• DeITI1al contact with contaminated soils or sediments 
• Direct exposure to external gamma radiation in site soils and sediments. 

Potential human receptors include Site workers (current and future) and Site visitors (occasional 
users). Under a restricted future land-use scenario, Site worker and visitor exposure pathways 
would primarily involve incidental soil/sediment ingestion, inhalation of contaminants, dermal 
contact with contaminated soils/sediments, and external gamma radiation. Potential ecological 

· receptors include terrestrial plants and animals inhabiting the waste sites. Site biota exposures 
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would primarily result from incidental soil/sediment ingestion, plant uptake, ingestion of 
contaminated plant or animals (e.g., grazing or predation), dermal contact with contaminated 
soils/sediments, and externai gamma radiation. 

. . 

·- - ·-- - - -

Potential contaminant exposures and health impacts to humans depend largely on ·allowable land 
uses. The land use inside the 200 Areas exclusive-use boundary, or core zone, selected by DOE 
through the process outlined in the National Environmental Policy Act of 19697 in 
DOE/EIS-0222-F, Final Hanford Comprehensive Land-Use Plan Environmental Impact 
Statement8 and documented in a Record of Decision (64 Federal Register 61615, "Hanford 
Comprehensive Land-Use Plan Environmental hnpact Statement, Hanford Site, Richland, 
Washington; Record of Decision")9 is industrial (e:,cclusive). Outside the core zone, the selected 
land use is conservation (mining). The 200-IS-1 and 200-ST-1 waste sites all are located within 
the core zone. Therefore, based on the land-use decision for the 200 Areas, potential impacts 
from the waste site contaminants within the 200 Area would be to current and future Site 
workers and to terrestrial biota inhabiting the waste sites. 

A screening-level ecological risk asses~ment has been prepared for the Central Plateau 
(DOE/RL-2001-54, Central Plateau Ecological Evaluation Report/0

. This report presents the 
common species present in the Central Plateau and also discusses sensitive·habitat and species. 
DOE/RL-2001-54 serves as a foundational do·cument to further ecological evaluation on the 
Central Plateau, including OU or waste-site specific data collection. -A data quality objectives 

. process is planned for fiscal year 2003 to identify ecological data needs for the 200 Areas OUs. 
Data needs for the 200-IS-1 and 200-ST-l OUs will be identified through the data quality 
objectives process and implemented through an ecological evaluation sampling and analysis 
plan. 

Representative site characterization activities describ_ed in Appendix B, Sampling and Analysis 
Plan (SAP), are based on implementing the data quality objectives process documented in 
CP-13196, Remedial Investigation Data Quality Objectives Summary Report for the 200-1S-:1 
and 200-ST-1 Operable Units. 11 The sampling and analysis activities will provide data to refine 
the conceptual contaminant distribution models, support an assessment of risk, and evaluate a 
range of remedial alternatives for waste sites in these OUs. 

1 National Environmental Policy Act of 1969, 42 U.S.C. 4321, et seq. 

3 DOE/EIS-0222-F, 1999, Final Hanford Comprehensive Land Use Plan Environmental Impact Statement, 
U.S. Department of Energy, Washington, D.C. 

9 64 FR 61615, "Hanford Comprehensive Land-Use Plan Environmental Impact Statement, Hanford Site, Richland, 
Washington; Record ofDecision," Federal Register, Vol. 64, No. 218, pp. 61615, November 12, 1999. 

10 DOE/RL-2001-54, Draft B, Central Plateau Ecological Evaluation Report, U.S. Department of Energy, Richland 
Operations Office, Richland, Washington. 

11 CP-13196, 2002, Remedial Investigation Data Quality Objectives Summary Report.:.. 200-1S-I and 200-ST-1 
Operable Units, Internal Draft, Fluor Hanford, Inc:, Richland, Washington. 
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The sample collection methods descrjbed in the SAP include driven soil probes, borehole 
drilling, geophysical logging, and soil gas and soil sampling. These samples will be analyzed to 
assess the integrity of the tanks at the CX Tank System and the 276-S Hexone Storage and 
Treatment Facility and to determine the nature and extent of contamination at the 
200-E-lll Pipeline~ 241-C-151-Ul Single-Shell Tank System Transfer Line, 2607-W-3 Septic 
Tanlc, and the 200-W-59 Diversion Box. Based on the results of an initial investigation, 
additional soil borings or test pits may be made to collect soil samples to be analyzed for 
radiological and nonradiological contaminants of concern and selected physical properties. 
S:µnpling for waste designation is addressed through a waste designation data quality objectives 
process before the field characterization activities are initiated. Table ES-1 summarizes the 
sample collection requirements for the representative waste sites to be investigated. 

Table ES-1. Summary of Projected Sample Collection Requirements. 

200-W-59 200-E-111 2607-W3 276-8-141/ 
CXTank 

Sample Type Diversion Unplanned Septic 142Hexone 
System 

Box Release · Tank Tanks 

Driven Probes for Geophysical Logging 4 12 NA NA 8 

Boreholes for Geophysical Logging 1• 1 1 1• 2• 

· Samples for Radiological and/or Chemical COCs 

Soil gas samples NA NA NA 6 NA 
Internal sludge samples NA NA 1 NA NA 

Shallow soil samples NA 1 NA" NA 3 

Driven core soil samples 1 NA NA 1 2 

Borehole/test pit soil samples 5• 5 7 2• 10• 

Samples for Physical Properties 

Bulle density, moisture content, particle size" 2• 2 3 1• 5• 

QC samples 

Duplicates 1• I I 1• 3• 

Splits 1· 1 1 1• 3• 

Equipment blanks 1• 1 1 1• 2· 

Trip blanks 1• 1 1 1' 3• 

Total number of QC samples 4• 4 4 4• u • 
• Samples collected and geophysical logging {boreholes only) conducted only if borehole or test pit is required 

based on screening sample results. 
coc = contaminant of concern. 
QC "" quality control. 
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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 (R.I/FS) activities for . 
the 200-IS-l Tanks/Lines/Pits/Boxes.Waste Group Operable Unit (OU) and the 200-ST-1 Septic 
Tanks and Drain Fields Group OU. This work plan also integrates the Resource Conservation 
and Recovery Act of 1976 (RCRA) facility investigation/corrective measures study (RFI/CMS) 
requirements for these OUs and supports the framework established in DOE/RL-98-28, Rev. 0, 
200 Areas Remedial Investigation/Feasibility Study Implementation Plan -Environmental 
Restoration Program, the implementation plan for integrating the RCRA treatment, storage, and 
disposal (TSD) unit closure process with the OU RI/FS process. RCRA TSD units included in 

· this work plan that require investigation to comply with RCRA Closure/Post Closure 
requirements are the CX Tank ,System (Tanks 241-CX-70, 241-CX-71, and 241-CX-72) and the 
Hexone Storage and Treatment Facility (HSTF) (276-S-141 and 276-S-142). The RCRA 
Closure Plan for the CX Tank System and the revision to DOE/RL-92-40, Rev. 0, Hexone 
Storage and Treatment Facility Closure Plan, will be submitted in conjunction with the 
feasibility study (FS) to be prepared for the 200-IS-1 and 200-ST-1 6Us. The 241-Z Treatment 
and Storage Tanks RCRA TSD unit is in service supporting the Plutonium Finishing Plant (PFP) 
Nuclear Materials Stabilization Project and subsequent facility decontamination and 

. decommissioning (D&D) until 2011 (DOE/RL-96-82, Hanford Facility Dangerous Waste 
Closure Plan, 241-Z Treatment and Storage Tanks) and is, therefore, not included. The process 
outlined in the work plan follows the CERCLA format with modi~cations to concurrently satisfy 
the RCRA requirements. 

· The 200-IS-1 OU is described in DOE/RL-96-81, Rev. 0, Waste Site Grouping Report for 
200 Areas Soil Investigations. The OU is an extensive network of pipelines, diversion boxes, 
catch tanks, valve pits, and related infrastructure not assigned to other waste sites. The 
infrastructure was used to transport process waste from the separations facilities to the single­
and double-shell tanks and to control or divert flow between parallel waste sites receiving the 
same low-level waste streams. The 200-ST-l Septic Tanks and Drain Fields Waste Group OU, 
consists of active and inactive septic systems designed to receive shower water, kitchen 
.wastewater, janitorial sink wastewater, human sewage, and similar liquid waste. Each site 
• typically consists of a large-capacity holding tank that overflows to a gravel-filled drain field. 
Occupied buildings have a dedicated septic tank/drain field or share a system with adjacent 
structures. The volume and inventory of waste discharged to these sites were not tracked. 

The U.S. Department of Energy (DOE), Washington State Department of Ecology (Ecology), 
and U.S. Environmental Protection Agency (EPA) have agreed on an implementation approach 
for the RI/FS process in the Hanford Site's 200 Areas. DOE/RL-98-28, Rev. 0, addressed more 
than 800 waste sites in 9 major waste categories ( e.g., process waste, landfills, cooling water) 
that were grouped into 23 process-based OUs. This categorization facilitates the U:se of an 
analogous-sites approach, which involves combining waste sites with similar process histories, 
structures, and contaminants into groups, then choosing at least 01;1.e representative waste site for 
comprehensive field investigations. Findings from the field investigations of the representative 
waste sites are used to make remedial decisions for all of the waste sites in the waste group. 
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Modifications to the M-013 series of Hanford Federal Facility Agreement and Consent Order 
(Tri-Party Agreement) milestones for non-Tank Fann past-practice waste site investigations 
approved in JWle 2002 (Tri-Party Agreement Change Number M-13-02-01) included an 

· approach to investigate similar OUs in a single Rl/FS process. -This reduces the number of 
non-Tank Farm work plans, RI reports, and FSs. The revised approach allows for collection of 
the data necessary to adequately characterize the waste sites in more than one OU to support the 
evaluation of effective remedial alternatives. The scope of this work plan, therefore, addresses 
waste sites in both the 200-IS- l and 200-ST-l .OUs. 

The original set of waste sites assigned to these OUs in the hnplementation Plan 
(DOE/RL-98-28) has been revised by adding new waste sites and reclassifying accepted waste 
sites in accordance with RL-TPA-90-0001, Tri-Party Agreement Handbook Management 
Procedures, Guideline Number TPA-MP-14, "Maintenance of the Waste Information Data 
System (WIDS)." 

This wqrk plan contains the sampling and analysis plan (SAP) for characterization of the RCRA 
TSD units identified earlier and for the selected representative waste sites. The RCRA TSD 
Wlits are identified as interim-status units W1der Washington Administrative Code (WAC) 

. 173-303. The current Part A Pennit applications for these units are contained in Appendix A. 
The remaining waste sites are RCRA past-practice (RPP) sites. The logic for selecting 
representative waste sites to be characterized from these OUs is explained in-Chapter 4.0. 

The characterization and remediation of waste sites at the Hanford Site are addressed in the 
Tri-Party Agreement. The schedule of work at the Hanford Site is governed by Tri-Party 
Agreement milestones. The major milestones applicable for preparing the 200-IS-1 and 
200-ST-1 OU Rl/FS work plan are as follows: 

. • M-013-00M. "Submit one 200 RI/FS (RFI/CMS) Work Plan for the 200-1S-l , 
Tanks/Lines/Pits Diversion Boxes OU (Includes waste sites in the 200-ST-1, Septic Tank 
and Drain Fields OU) by December 31 , 2002." 

• M-020-00B. "Submit Closure/Post-Closure Plans for 216-A-10, 216-A-36B, 
216-A-37-1, 207-A South Retention Basin, 216-S-10 Pond, 216-S-10 Ditch, 241-CX-70, 
241-CX-71, and 241-CX-72 by December 31 , 2008." 

• M-20-54. ' 'Submit 241-CX-70 Storage Tank, 241-CX-71 Neutralization Tank, 
241-CX-72 Storage Tank Closure/Post Closure Plan to Ecology in coordination with the 
200-1S-1 Tanks/Lines/Pits/Boxes and 200-ST-l Septic Tank Operable Units Work Plan 
Feasibility Study scheduled W1der M-13-00M by December 31, 2008." 

• M-15-00C. "Complete all 200 Area nontank farm OUs pre-ROD site investigations 
Wlder approved work plan schedules ~y December 31, 2008." 

The data generated through investigation activities associated with this OU will support activities 
in other core projects in the DOE, Richland Operations Office's (RL) Groundwater Protection · 
Program. Integration of the data collection activities with other projects on the Hanford Stte 
results in more efficient and consistent remediation processes. 
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1.1 200 AREAS IMPLEMENTATION PLAN 

The Implementation Plan (DOE/RL-98-28) outlines a strategy that is intended to streamline the 
characterization and remediation of waste sites in the 200 Areas, including CERCLA 
past-practice (CPP) sites, RPP sites, and certain RCRA TSD units. The plan outlines the 
framework for implementing assessment activities and evaluating remedial alternatives in the 
200 Areas to ensure consistency in docwnentation, level of characterization, and· decision 
making. A regulatory framework is established in DOE/RL-98-28 to integrate the requirements 
ofRCRA and CERCLA into one standard approach for cleanup activities in the 200 Areas. This 
approach is illustrated in Figure 1-1. The 200-1S-1 OU includes TSDs and RPP waste sites and 
the 200-ST-1 has only RPP waste sites. Ecology is the lead regulatory agency for both OUs. For 
this document, the CERCLA tenninology will be used to be consistent with the Implementation 
Plan. 

DOE/RL-98-28 consolidates much of the information normally found in the specific work plans 
for the two OUs to avoid duplicating this infonnation for each of the 23 OUs in the 200 Areas. 
The Implementation Plan also lists potential applicable or relevant and appropriate requirements. 
(ARAR) and preliminary remedial a~tion objectives (RAO), and addresses potentially feasible 
remedial technologies that may 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 
physical setting and the operational history of200 Area facilities, ARAR.s, RAOs, and post-work 
plan activities. 

A record of decision (ROD) for the OUs specifying remediation requirements will be obtained 
using data collected during the RI. The analogous sites will be addressed during post-ROD 
confirmatory sampling to ensure that the remedial action decis1on specified in the ROD is 
appropriate and to provide required engineering design data for implementing the remedial 
action. 

1.2 SCOPE AND OBJECTIVES 

This work plan provides details for characterizing chemical, radiological, and physical 
conditions in the soil at the RCRA TSD sites and representative waste sites in the 200-IS-1 and 
200-ST-l OUs. This work plan presents background information, existing data regarding 
contamination, and the approach that will be used to investigate the sites. The preliminary 
remedial action alternatives that are likely to be considered for remediation of the OU waste sites 
also are identified. A discussion of the remedial investigation planning and execution process is 
included, along with a schedule for the characterization work. Details on sampling and analysis 
are provided in Appendix B to guide work in the field. Waste management will be conducted 
under a waste control plan to be prepared before field activities begin. 

A data quality objective (DQO) process was conducted for the OUs to define the radiological 
and nonradiological constituents to be characterized and to specify the number, typ~, and 
location of samples to be collected at the RCRA TSD units and representative waste sites within 
the OUs. The results of the DQO process form the basis for the work plan and associated SAP 
included in Appendix B. The SAP includes a quality assurance project plan and a field sampling 
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plan for implementing the characterization activities in the field for the 200-IS-1 and 200-ST-1 
OUs. 

After characterization data have been collected, the results wil1 be presented in a group-specific 
RI report that includes the RCRA TSD unit c}?.aracterization. The RI report will support the 
evaluation of remedial alternatives and closure options that will be included in the FS and RCRA 
TSD unit closure plan. Data collected and remedial decisions made under the 200-IS-1 and 
200-ST-1 OUs RI/FS process will be applied to all of the other analogous waste sites in these 
waste categories. Confirmatory sampling of waste sites in the 200--IS-1 and 200-ST-1 OUs after 
remedy selection may be required to demonstrate that analogous conditions exist and to support 
the remedial design process . . The assessment process is described in Chapter 5.0; the schedule 
for assessment activities at the 200-IS-1 and 200-ST-1 OUs is presented in Chapter 6.0. 

1.3 CHANGE CONTROL 

Following approval of the work plan, the major elements (RI/FS steps) of the work plan are 
requirements th~t are not expected to change; therefore, the work plan should not change. 
Specific work-scope elements might require change or refinement as the work progresses. 
Changes that do not affect the overall intent of the approved work plan or schedule can be made 
using a change notice. Alternatively; and if agreed to by RL and ·the lead regulatory agency, unit 
managers' meeting oi: predecessor primary documents requiring RL and lead regulatory agency 
approval also can be used to document changes (e.g., the RI report can be used to document 
refinements to or.focus the FS). Changes to the project schedule that affect assigned M-15 
interim milestones will require approval through the Tri-Party Agreement change control 
process. 

Changes to the remedial investigation scope detailed in the SAP could be required because of 
unexpected field conditions, new information, health and safety concerns, or other unexpected 
conditions. Minor changes that have no adverse effect on achieving the DQOs for the job or 
schedule may be made in the field with the approval by the project manager or assigned task lead 
and documented in the field logbook and/or field summary reports. Changes that affect DQOs 
will require concurrence by RL and the lead regulatory agency and may be documented through 
unit managers' meetings. Alternatively, if substantial changes are required, the SAP may be 
revised and issued as a separate document requiring RL and regulator approval. 

Additional discussion on work control can be found in Section 7.2.2 of the Implementation Plan 
(DOE/RL-98-28). 
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Figure 1-1. Integrated Regulatory Process for CERCLA, RCRA Past-Practice, and RCRA Treatment, Storage, and Disposal Unit Closure 
(modified from Figure 2-2, DOE/RL98-28). 

Rl/FS Work Plu 
bid 

TSD Unit Sampllai 
l'lall 

. Provides i:roup and site,-
specific b<l<:qround 
infonnation on OUs and 
waste s ites 

• Defines site cbancteri:ulion 
neocls for rq,n:saitative sites 
and TSO sites based oo DQOs 
to ISSOSS IDt1lre, vertical exleO~ 
anl:I nle of muse of 
COnlamlnarioa. 

. lne4tdes Sampling and 
Anal . Plan. ysu 

• Addt=es both RCRA pas(­
pn,ctice 1111d RCRA lSD 
sites. 

• Provides pre-ROD schedule. 

lncJudcs tit" foDowmg 
sections of lhe RCRA TSO 
CIOSllre Plan: 

Se-cci.on 2, 'Facility 
Dcscriplioa and Location 
lnlormalion" 
Se-ctioo 3, "Process 
lntonnaiion' 
Sectioa 4, "Waslo 
Chanct<ri, tics' 
Section ~. "OroundWlll<:r 
Monitoring". 

-

. 

. 

RI Report, Incl ... lng 
TSD I---+ 

Oaractul.ution 

Field Investigation Report for 
both pa<t-pr11<0cc _,d RCRA 
pest-practice and TSD sites. 

Risk asoessmeat may l,e 
performod a1 lhi, stago. 

. 

. 

I'S ud aosu·rc 
Plans 

Evalu-~ 
dtaMtivu/closw optio.ns 
for R<;RA pos1-,,sctice ..,d . 
TSD sites. 

.. eludes tho following 
sectiClllS oflhc RCRA TSO 
Closu.rePlao: 
-

. 

Section 6, "Closure 
Snle!Y.IJld P~ 
s1a11c1.-c1s• 
Section 7.0 'Cloome 
Activities' udinitial 
Sectioe 8.0 "PO<! Closwe 
Plan"~ witb details 
dc{o:rcd 10 O&:M Pbn/ 
Revised Pos1 CJosun, 

Plan. 

• ldenliftes prefmod 
dl:lutiYO(s): 
Provides coasislleDI 
remediation/closure 
snlel)' for both put­
~ and RCRA TSO 
•iteswillun~OU. 

• RCRA TSD closwc plan 
Ill.I)' beappenclod to FS u 
shown or issuod sepmatdy. 

r 

-

I . 

. 
I 

. 

- --, 
I 

PropOlr:d Plan and 
Propo,c,d RCRA ----P•rmlt Modlftcatlon 

Proposes selecled ranody foe I 
RCRA Jld•pr•ctioc sites 
based Clll FS. 

I ln001J>C1181<S p«>J>OScd 
RCRA TSO pami1 
conditia>s ~ sistmt wi1h 
closure plan, 

Public review required: I 
- Supportiag CloruR Plaa 

ood. FS will I» available 
through A.dminislnlive .......... .,_.1 

Pahlic 111,..t (45 dll)'S) 

• 

L+ 

. 

. 

. 

RCRA -Permit Modificalioa 

Decision document 
authorizing selectod closu"' 
stt:11,ogy frl TSO, in Sitewide 
Pamit 

llefereac:a Proposed Plan/ 
ROD. 

Administnlive change to list 
RPPs to i,. ~ ptr lhe 
ROD . 

Record of Decision -(ROD} 

. Decision dC>CWJ1t11t . . 
.ithormng selected remedy 
furRCRAsi1c:s. 

.... 

. 

. 

. 

Ranr:dbl De$ip' 
Rtmedial Aclion 

W..-k Plan 

Design, ond impl emor,ts 

ure 
TSDs. 

chose11 remedy/clos 
strategy for RCRA 

Detail$ closwe aeti · Ylties fer 
TSD inclllding: 
- Cl=sampling md 

mooitoring 
- Final cover design for 

closure as a bnd.ti IL 

bcl~ Sampling a»d 
Adaly,,s Plan for 
confirmatiOll and vcrifi<:alioo 
sampling. 

Provides post-ROD sch."4ulc 
followin& CERCLA·scbcdulc. 



---- -· - ---- ------·----- ···----------··· ·-·· 

DOE/RL-2002-14 REV 0 

This page intentionally left blank 

1-6 



DOE/RL-2002-14 REV 0 

2.0 BACKGROUND AND SETTING 

This chapter describes the waste site information and the hydrogeologic conditions framework 
associated with the 200-IS-l and 200-ST-l OUs. The information presented in this section 
addresses the physical setting, waste site description, history, and waste-generating processes for 
the RCRA TSD units and representative sites. Section 2.2.3 covers the RCRA TSD units and 
representative sites. Summary information is provided in Appendix C-for all other waste sites 
that will not be immediately characterized, but are addressed in future planning efforts. 
Information in this section has been compiled from a number of sources, the most significant of 
which are as follows: 

• CP-13196, Remedial Investigation Data Quality Objectives Summary Report for the 
200-IS-1 and 200-ST-1 Operable Units 

• DOE/RL-98-28, Rev. 0, 200 Areas Remedial Investigation/Feasibility Study 
Implementation Plan - Environmental Restoration Program 

•· DOE/RL-92-04, PUREX Plant Source Aggregate Area Management Study Report 

• DOE/RL-91-60, Rev. 0, S Plant Source Aggregate Area Management Study Report 

• DOE/RL-92-18, Rev. 0, Semiworks Source Aggregate Area Management Study 
~~ . . 

• DOE/RL-91-61, Rev. 0, T Plant Source Aggregate Area Management Study Report 

• DOE/RL-91-52, U Plant Source Aggregate Area Management Study Report 

• DOE/RL-91-58, Rev. 0, Z Plant Source Aggregate Area Management Study Report 

• PNNL-13788, Hanford Site Groundwater Monitoringfor Fiscal Year 2001 

• WIDS. 

Certain sections of this chapter contain information that will be used for portions of the FS and 
closure plan. Closure Plan Chapters 2.0, "Facility Description and Location Information," and 
3.0, ''Process Information," are covered in Sections 2.1 and 2.2, respectively. Closure Plan 
Chapters 4.0, "Waste Characteristics," and 5.0, "Groundwater Monitoring," correspond to 

. information found in Sections 2.2.3 and 3.4, respectively . 

. 2.1 PHYSICAL SETTING 

The following sections summarize the geology and hydrology associated with the 200 Areas, 
including the 200-IS-1 and 200-ST-1 OUs. More detail on the physical setting of the 200 Areas 
and vicinity is provided in Appendix F of the hnplementation Plan (DOE/RL-98-28). 
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2.1.1 Topography 

The 200-IS-1 and 200-ST-1 OUs include waste sites located 1n both the 200 East and 200 West 
Areas on the 200 Area Plateau. The 200 Area Plateau (Figure 2-1) is the common reference used 
to describe the broad, flat area that constitutes a local topographic high around the 200 Areas of 
the Hanford Site. The plateau was formed approximately 13,000 years ago during the 
cataclysmic Missoula floods. The northern boundary is defined by an erosional channel that.runs 
east-so~theast before turning south just east of the 200 East Area. This erosional channel formed 
during the waning stages of flooding as the 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 buried former river and 
flood channels could provide preferential pathways for groundwater and contamin~t 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) (the 
datum is the North American Vertical Datum of 1988 [NA VD88]), 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) NA VD88 in the northern portion of the 200 East Area to 230 m 
(755 ft) at waste sites just south of the 200 East Area. The surface inside the 200 East Area 
slopes gently to the northeast. 

2.1.2 Geology 

The 200-1S-1 and 200-ST-1 OUs 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 Cold Creek unit, 
the Hanford formation/Cold Creek 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. The Ringold Formation is 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-SD-EN-TI-290, Rev. O,Geo!ogic Setting of the Low-Level Burial Grounds; PNL-7336, 
Geohydrology of the 218-W-5 Burial Ground, 200-West Area, Hanford Site) and an eolian facies 
(Slate 1996). · The eolian facies originally was described as a separate unit called the early 
"Palouse soil." A recently identified unit of questionable origin, referred to as the Hanford 
format10n/Cold Creek unit, is reported in the northeast comer of the 200 East Area. This unit 
could be equivalent or partially equivalent to the Cold Creek unit or it may represent the earliest 
ice age flood deposits overlain by a locally thick sequence of fine-grained nonflood deposits 
(HNF-5507 Rev. 0A, Subswface Condition Report 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. Hanford formation deposits consist of gravel-dominated and 
sand-dominated sequences. A generalized stratigraphic column for the 200 East and 200 West 
Areas is shown in Figure 2-2. 

The Elephant Mountain Basalt Member is a medium- to fine-grained tholeiitic basalt with 
abundant microphenocrysts ofplagioclase (DOE/RW-0164-F, Consultation Draft, Site 
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Characterization Plan, Reference Repository Location, Hanford Site, Washington). 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): the flu vial gravel and sand of unit A, the 
buried soil horizons and lake deposits of the lower mu.d sequence, the fluvial sand and gravel of 
unit E, and tlie lacustrine mud of the upper Ringold. 

Overlying the Ringold Formation in the 200 West Area is the locally derived subunit of the Cold 
Creek unit, which consists of poorly sorted, locally derived, interbedded reworked loess, silt, 

• sand, and basaltic gravel (WHC-SD-EN-TI-290), The subunit consists of a 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 had been interpreted to be 
early Pleistocene loess and had been 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, Rev. 1, 
Pre-Operational Baseline and Site Characterization Report for the Environmental R~storation 
Disposal Facility), 

Where the Ringold Formation and Cold Creek unit are not present, the Hanford formation/Cold 
Creek unit and Hanford formation sediments overlie the basalt. The Hanford formation/Cold 
Creek unit is made up of two facies and has been identified only in the 200 East Area near the 
B, BX, and BY Tank Fanns. The lower facies overlies basalt and is described in HNF-5507 as 
loose, unconsolidated sandy gravel to gravelly sand. These gravels contain 50 to 70 percent 
basalt and are similar ~o 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/civerbank silt with laminations, as wen ·as pedogenic structures. 
However, the second facies also has been observed to be massive and void of any sedimentary or 
pedogenic structures. The Hanford formation consists ofunconsolidated 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 might 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. . · 

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

The vadose zone is approximately 104 m (340 ft) thick in the southern section of the 200 East 
Ar~ and thins to as little as 0.3 m (1 ft) near West Lake to the north. Sediments in the vadose 
zone are dominated by the Ringold Fonnation and the Hanford fonnation. The Hanford 
fonnation/Cold Creek unit contact might be present in a 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 
predominantly composed of Hanford fonnation sediments between the northern part of the 
200 Areas and Gable Mountain. Areas of basalt also project above the water table north of the 
200 East Area. 

In the 200 West Area, the vadose zone thickness ranges from 79 m (261 ft) in the southeast 
corner to 102 m (337 ft) in the northwest corner. Sediments in the vadose zone are the Ringold 
Fonnation, the Cold Creek unit, and the Hanford formation. Erosion during cataclysmic 
flooding removed some of the Ringold Formation and Cold Creek unit. 

Perched water historically has been documented above the Cold Creek unit at locations in the 
200 West Area'. While the liquid waste disposal facilities were operating, many localized areas 
of saturation or near saturation were created in the soil column. With the reduction of artificial 
recharge in the 200 Areas, the downward flux of liquid in the vadose zone beneath these waste 
sites has been decreasing. As unsaturated conditions are reached, the liquid flux at these disposal 
sites becomes increasingly less significant as a source of recharge and contaminant movement to 
groundwater. However, the moisture in the vadose zone is expected to remain elevated over 
preoperational levels for some time. In the absence of artificial recharge, recharge from natural 
precipitation becomes the dominant driving force for moving contaminants remaining in the 
vadose zone to groundwater. 

2.1.4 Groundwater 

The unconfined aquifer in the 200 Areas occurs within the Hanford formation/Cold Creek unit; 
the Hanford formation, or the Ringold Formation, depending on the location. Groundwater in 
the unconfined aquifer flows from recharge areas where the water table is high (west of the 
Hanford Site).to areas where itis low (e.g., near the Columbia River) (PNNL-13316, 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/Cold Creek unit. In the central and southern sections of the 200 East 
Area, the water table is located riear the contact of the Ringold Formation and Hanford 
fonnation. 

Depth to the water table in the 200 East Area and vicinity ranges from about 54 m (177 ft) near 
B Pond to over 104 m (340 ft) near the southern section. The water table across the 200 East 
Area is very flat (Figure 2-3), making it difficult to determine groundwater flow direction based 
on water level measurements from monitoring wells. Contaminant-plume geometry, 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 
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the groundwater divide between the northern and southern sections is hampered by the flat water 
table. Highly transmissive Hanford formation sediments cause the flat water table in the 
200 East Area (PNNL-13 788). Since surface liquid discharges were terminated in the 200 East 
Area, the water table has been declining at a rate of about 0.14 m/yr (0.45 ft/yr) based on 
measurements collected between March and April of2001 and March 2002 (PNNL-13788). 

Groundwater beneath the 200 West Area occurs primarily in the Ringold Formation. Depth to 
water varies from about 50 m (164 ft) to greater than 100 m (328 ft) . Groundwater flow is 
predominately to the east (Figure 2-3). The surface elevation of the water table beneath the 
200 West Area is dropping at a rate of 0.35 m/yr (1.1 ft/yr) (PNNL-13788) . 

Recharge to the unconfined aquifer within the 200 Areas is from artificial and, possibly, natural 
sources. Any natural recharge originates from precipitation. Estimates of recharge from 
precipitation range from Oto 10 cm/yr (0 to 4 in./yr) (PNNL 2002) and depend largely on soil 
texture and the type and density of vegetation. Artificial recharge occurred when effluent such 
as cooling water was disposed ofto the ground. PNL-5506, Hanford Site Water Changes --1950 
through 1980, Data Observation and Evaluation reports that between 1943 and 1980, 
6.33 x 1011 L (1.67 x 1011 gal) ofliquid waste were discharged to the soil column. Most sources 
of artificial recharge have been halted. A small potential exists for intermittent discharges from 
broken raw water lines before they were discovered and repaired. 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, misceHaneous streams. 

2.1.5 · Summary of Hydrogeologic Conditions at 
RCRA TSD Units and Representative Sites 

This section presents lithology, stratigraphy, and general location information about each of 
RCRA TSD unit and representative waste site. 

2.1.5.1 CX Tank System 

The CX Taruc System consists of the Tarucs 241-CX-70, 241-CX-71, and 241-CX-72 
(Figures 2-4 and 2-6a), all in the central portion of the 200 East Area. 

2.1.5.1.1 Tank 241-CX-70. Tank 241-CX-70 is located in the central portion of the 200 East 
Area south oft" Street within the Hot Semiworks stabilized area (200-E-41) at coordinates · 
N136298. 7 and E574610.6 (Figure 2-4): The surface elevation at this site is 208.05 m 
(682.58 ft) NA VD88. Stratigraphic.units at this site consist of, in ascending order, basalt of the 
Elephant Mountain Member, Ringold Formation (unit A), and the Hanford formation sand­
dominated sequence. The Hanford formation and part of the Ringold Formation unit A occur 
within the vadose zone. The stratigraphy at Taruc 241-CX-70 is based on data from wells 
299-E27-5 and 299-E24-8 (Figure 2-5). Groundwater beneath Tank 241-CX-70 occurs within 
the Ringold Foi:ination unit A, about 86.6 m (284 ft) below ground surface (bgs) . 

2.1.5.1.2 Tank 241-CX-71. Tanlc 241-CX-71 is located in the central portion of the 200 East 
Area south of ih Street, within the Hot Semiworks stabilized area (200-E-41) at coordinates 
N136316.9 and E574592.25 (Figure 2-4). The surface elevation at this site is 208.08 m 
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(682.67 ft) NA VD88. Stratigraphic units at this site consist of, in ascending order, basalt of the 
Elephant Mountain Member, Ringold Formation (unit A), and the Hanford formation 
sand-dominated sequence. · The Hanford formation and part of the Ringold Formation unit A 
occur within the vadose zone. The stratigraphy at Tank 241-CX-71 is based on d!ita from wells 
299-E27-5 and 299-E24-8 (Figure 2-5). Groundwater beneath Tank 241-CX-71 occurs within 
the Ringold Formation unit A, about 86.6 m (284 ft) bgs. 

2.1.5.1.3 Tank 241-CX-72. Tank 241-CX-72 is located in the central portion of the 200 East 
Area south of 7th Street, within the Hot Semiworks stabilized area (200-E-41) at coordinates 
N136300.25 and E574631.0 (Figure 2-4). The surface elevation at this site is 208.08 m 
(682.67 ft) NA VD88. Stratigraphic units at this site consist of, in ascending order, basalt of the 
Elephant Mountain Member, Ringold Formation (unit A), and the Hanford formation 
sand-dominated sequence. The Hanford formation and part of the Ringold Formation unit A 
occur within the vadose zone. The stratigraphy at Tank 241-CX-72 is based on data from wells 
299-E27-5 and 299-E24-8 (Figure 2-5). Groundwater beneath Tank 241-CX-72 occurs within 
the Ringold Formation unit A, about 86.6 m (284 ft) bgs. 

2.1.5.2 Hexone Storage and Treatment Facility 

The HSTF, located in the southeast corner of the 200 West Area, consists ·of two 24,000-gal 
tanks (Appendix A). 

2.1.5.2.1 Tank 276-S-141 . . Tank 276-S-141 is located in the southern portion of the 200 West 
Area northwest of the Reduction-Oxidation (REDOX) canyon and service_ facility (S Plant) at 
coordinates N 134037.6 and E 567284.5 (Figure 2-6b). The surface elevation at this site is 
approximately 205.4 m (674 ft) NA VD88. Stratigraphic units at this site consist of, in ascending 
order, basalt of the Elephant Mountain Member; the Ringold Fonnation unit A, lower mud unit, 
and unit E; the undifferentiated Cold Creek unit, and the Hanford formation sand-dominated 
sequence. Of these units, the Ringold E, the undifferentiated Cold Creek unit, and the Hanford 
formation are within the vadose zone and are the principal units of interest in this site. The 
stratigraphy at Tank 276-S-141 is shown in Figure 2-Tand is based on the geology at well 
299-W22-14. Groundwater beneath Tank 276-S-141 occurs within the Ringold Formation unit E 
about 70.9 m (232.6 ft) bgs. 

2.1.5.2.2 Tank 276-S-142. Tanlc 276-S-142 is located in the southern portion of the 200 West 
Area northwest of the REDOX canyon and service facility at the coordinates N134032.3 and 
E567284.5 (Figures 2-6b). The surface elevation at this s~te is approximately 205.4 m (674 ft) 
NA VD88. Stratigraphic units at this site consist of, in ascending order, basalt of the Elephant 
Mountain Member, the Ringold Formation unit A, lower mud unit, and unit E, the 
undifferentiated Cold Creek unit, and the Hanford formation sand-dominated sequence. Of these 
units, the Ringold Fonnation unit E, the undifferentiated Cold Creek unit, and the Hanford 
formation are within the vadose zone and are the principal units of interest in this site. The 
stratigraphy at Tank 276-S-142 is shown in Figure 2-7 and is based on the geology at well 
299-W22-14. Groundwater beneath the 276-S-142 Tank occurs within the Ringold Fonnation 
unit E about 70.9 m (232.6 ft) bgs. 
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2.1.5.3 200-E-lll Tank Farm Process Piping 

The 200-E-111 Tank Farm Process Piping is located in the central portion of the 200 East Area 
(Figure 2-6a). The surface elevation at this site is 203 m (666 ft) NA VD88. Stratigraphic units 
at this site consist of, in ascending order, basalt of the Elephant Mountain Member, Ringold 
Formation unit A, and the Hanford formation sand- and gravel-dominated-sequences (RPP-7123, 
Rev. 0, Subsurface Conditions Description of the T-TX:..TY Waste Management Area). Of these 
units, the Ringold unit E, the upper Ringold, and the Hanford formation are within the vadose 
zone and are the principal units of interest in this site. The stratigraphy at the 200-E-111 Tank 
Farm Process Piping is shown in Figure 2-8 and occurs within the Ringold Formation unit B 
about 80.l m (263 ft) bgs. 

2.1.5.4 200-W-59 Diversion Box 

The 200-W-59 Diversion Box is located in the central portion of the 200 West Area, southwest 
of the Plutonium/Uranium Extraction Plant (PUREX) at the coordinates Nl35493. l and 
E566364.6 (Figure 2-6b). The surface· elevation at this site is approximately 207.3 m (680 ft) 
NA VD88. Stratigraphic units at this site (in ascending order) consist of basalt of the Elephant 
Mountain Member, the Ringold Formation unit A, lower mud unit, and unit E), the 
undifferentiated Cold Creek unit, and the Hanford formation gravel-dominated sequence. Of 
these units, the Ringold Formation unit E, the undifferentiated Cold Creek unit, and the Hanford 
formation are within the vadose zone and are the principal units of interest in this site. The 
stratigraphy at the 200-W-59 Diversion Box is shown in Figure 2-9 and is based on the geology 
at well 299-Wl 8-L Groundwater beneath the 200~ W-59 Diversion Box occurs within the 
Ringold Formation unit E about 68.7 m (225 ft) bgs. 

2.1.5.S 2607-W3 Septic Tank 

The 2607-W3 Septic Tank is located in the northeast'.portion of the 200 West Area (Figure 2-6b). 
The surface elevation at this site is 217.1 m (712 ft) NA VD88. Stratigraphic units at this site 
consist of, in ascending order, basalt of the Elephant Mountain Member, the Ringold Formation 
unit E and the upper Ringold unit, the undifferentiated Cold Creek ·unit, and the Hanford 
formation sand- and gravel-dominated sequences. Of these units, the Ringold unit E, the 
undifferentiated Cold Creek unit, and the Hanford formation are within the vadose zone and are 
the principal units of interest in this site. The stratigraphy at the 2607-W3 Septic Tank is shown 
in Figure 2-10, and is based on the geology at well 299-W27-13 and 299-Wl 1-19. · Groundwater 
beneath the 2607-W3 Septic Tank occurs within the Ringold Formation unit E about 75.3 m 
(247 ft) bgs. 

2.2 WASTE SITE DESCRIPTION AND HISTORY 

The actual waste sites assigned to these OUs in DOE/RL-98-28 have been revised by adding new 
waste sites and reclassifying accepted waste sites in accordance with TPA-MP-14 
(RL-TPA-90-0001) . Section 4.1 describes the method used during the DQO process to 
detennine the waste sites that this work plan considers. 
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The following are source waste streams for the 200-IS-1 and 200-ST-1 OU waste sites: 

• 221-B Building and bismuth phosphate process operations (B Plant) 
• T Plant 
• U and UO3 Plants . 
• REDOX Plant (S Plant) 
• PUREX Plant (A Plant) 
• Z Plant complex 
• Hot Semiworks Plant (C Plant). 

All the 200-1S-1 and 200-ST-1 waste sites are located within the 200 Area industrial (exclusive) 
land-use boundary as identified in DOB/EIS-0222-F, Final Hanford Comprehensive Land-Use 
Environmental Impact Statement, and documented in a ROD ( 65 FR 61615). 

Summary information on the 200-IS-1 and 200-ST-l RCRA TSD Units and representative waste 
sites is presented in Section 2.2.3. Appendix C contains summary information on the waste sites 
covered by this work plan. 

2.2.1 · 200 Area Plant History 

The following discussion 'Summarizes historical process operations at 200 Area facilities that 
were associated with the 200-IS-1 and 200-ST-1 OU waste sites addressed in this work plan. 

B Plant. The B Plant was constructed in 1944. From 1945 to 1952, B Plant operations consisted 
9f a batch wise, inorganic chemical separation of weapons-grade plutonium from irradiated 
uranium. This was known as the bismuth phosphate/lanthanum fluoride process. From 1952 to 
1965, B Plant was used for waste treatment operations. In 1963, the 221-B Building Waste 
Fractionalization Project began recovering strontium, cerium, and rare earth metals as part of the 
Phase .I processing. Phase I processing ended in June 1966 to accommodate Phase II 
construction and Phase III waste fractionalization processing began in 1968. This process 
separated the long-lived radionuclides strontiwn-90 and cesium-137 from high-level PUREX and 
RBDOX waste, and stored a concentrated solution of strontium-90 and cesiurn-137 at the 
221-B Building. In 1968, B Plant underwent renovations and the Waste Encapsulation and 
Storage Facility (WESF) was added to concentrate, encapsulate, and store radioactive waste. 
Waste fractionalization and encapsulation efforts continued until 1986 (DOE/RL-92-05, Rev. 0, 
B Plant Source Aggregate Area Management Study Report). The 222-B Laboratory supported 
operations at the 221-B Building complex and other 200 Area facilities from 1945 to 1952. 

T Plant. The T Plant was constructed in 1944. From 1945 to 1956, T Plant operations consisted 
of the bismuth phosphate/lanthanum fluoride process. In 1957, the 221-T Building was 
converted to a decontamination and equipment refurbishment facility. The facility provided 
services in radioactive decontamination, reclamation, and decommissioning of process 
equipment. It currently serves the Hanford Site in this capacity. A series of testing programs by 
Pacific Northwest National Laboratory and the Westinghouse Hanfor~ Company also occurred 
intennittently from 1964 to 1990 (DOFJRL-91-61, Rev. 0, DOE/RL-92-05, Rev. 0, B Plant 
Source Aggregate Area Management Study Report, DOE/RL-92-18, Rev. 0, Semiworks Source 
Aggreiate Area Management Study Report). The 222-T Laboratory supported operations at the 
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221-T Building from 1945 to 1956. After 1956, all laboratory analyses ofT Plant operations 
were sent to the 222-S Laboratory. . . 

U Plant. The U Plant was constructed in 1944 and included the 221-U Canyon Building and the 
224-U Building. U Plant was based on the design of the T and B Plants and initially was used to 
train personnel for the bismuth/phosphate plutonium separation and purification operations. 
During the training phase, only water was used in the plant systems, and no waste streams were 
generated. However, in 1951, U Plant was modified for the uranium recovery process (URP). 
From 1952 to 1958, U Plant was used to recover uranium from bismuth/phosphate waste stored 
in the single-shell tanks for reuse in the reactor plants. A later operation conducted at U Plant 
was the "scavenging" or precipitation oflong-lived fission products during the liquid waste 
settling process before discharge to the soil column. U Plant also performed equipment 
decontamination operations similar to those conducted at T Plant. 

The final operation of U Plant involved converting uranyl nitrate hexahydrate (UNH) to uranium 
trioxide (UO3). This operation was accomplished by calcining the UNH in a batch process 
within the 224-U Building. In 1957, the batch conversion ofUNH to UO3 was renovated. The 
operation was updated to a continuous flow and the 224-U Building became !mown ~ the 
UO3 Plant (DOEIRL-91-52). The UO3 Plant operated from 1958 until 1972 when PUREX was 
put in "stand-down" mode. During that time, the UO3 Plant converted UNH from the PUREX 
and REDOX Plants to UO3 powder. The UO3 Plant resumed operations in 1984 to process UNH 
from the PUREX Plant. Because the feed lines from the REDOX Facility and 221-U no longer 
were used, they were disconnected and capped in the UO3 Plant. UO3 Plant operations ceased in 
1988 (DOE/RL-91-52,, DOE/RI.r2001-01, 200-PW-1 Plutonium-Rich/Organic-Rich Process 
Waste Group Operable Unit RIIFS Work Plan, ,and DOE/RL-2000-60, Rev. 0, 200-PW-i 
Uranium Rich Process Waste Group Operable Unit RIIFS Work Plan and Process Waste RCRA 
TSD Unit Sampling Plan). 

REDOX Plant. The REDOX Plant (S Plant) was home to the first continuous uranium and 
plutonium separation operation at the Hanford Site. The REDOX process was a solvent 
extraction process that used hexone and aluminum nitrate nanohydrate (ANN) in nitric acid to 
complete these -separations. Plant operations began in 1952 and continued until 1967 
(DOE/RL-91-60, Rev. 0). The 222-S Laboratory is one of the primary waste generators in the 
S Plant Aggregate Area. It was constructed during 1950 and 1951 and is located immediately 
south of the 202-S Building. Tne laboratory provides high-level and. low-level radiological and 
nonradiological analytical services for operations in the 200 Areas. It coptinues to support 
Hanford Site operations with emphasis on waste management, offsite shipment certification, 
chemical processing, and environmental monitoring programs throughout the 200 West and 
200 East Areas including B Plant, U Plant, the tank farms, the 242-A and 242-S Evaporators, 
WESF, the PUREX Plant, and the Z Plant complex (DOE/RL-2001-01). 

PUREX Plant. The separation process used at the PUREX Plant (A Plant) replaced the REDOX 
pr9cess. The PUREX process used a recoverable salting agent (nitric acid) j:hat proved 
economically more feasible, generated less waste, and operated more safely than the REDOX 
process. The construction of the PUREX Plant was completed in late 195 5. The PUREX Plant 
operated continuously from November 1955 until 1972, separating plutonium and uranium 
products from irradiated fuel. The PUREX Plant was put on standby from 1972 until 1983. The 
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PUREX Plant was restarted in 1983 and continued operations until 1988 when it was 
deactivated. The 202-A Laboratory supported PUREX operations at the 202-A Building from 
1955 to 1972, and again from 1983 to 1988. However, other samples from the PUREX Plant 
were sent to the 222-S Laboratory for analysis (DOE/RL-92-18, DOE/RL-2001-01). 

The Z Plant Complex. The Z Plant complex was used to isolate and purify plutonium solutions, 
produce metallic plutoniwn and plutonium oxides, and recover plutonium and americium from 
plutonium scrap materials. Throughout its life, the Z Plant complex (PFP) received processed 
(i.e., uranium and fission products removed) plutonium solutions from each of the 200 Area 
separations facilities. Currently, the Z Plant complex is used to stabilize plutonium-containing 
solids, solutions, and incinerator ashes. The buildings associated with the 200-IS-1 and 
200-ST-1 OU waste sites are discusse.d in the following paragraphs. 

The 231-Z Building was constructed in 1944 and served to further decontaminate plutonium 
product from both T and B Plants before being shipped offSite. At the start of Hanford Site 
operations, plutonium was refined and converted to a nitrate paste in the 231 Z Building before 
being shipped off Site. In 1949, after the 234-5 Z Building was constructed and operating, 
plutonium nitrate pastes no longer were produced. The 231-Z Building then was converted into 
a plutonium metallurgy laboratory and it operated in this capacity froin the 1950's through the 
1970's. The research included tensile strength testing, stress testing, and testing coatings and 
other material science properties of plutonium and plutonium alloys. Beginning in the 1960's, 
the Atomic Energy Commission's Division of Military Application began design, development, 
and fabrication of other experimental weapons to support the weapons testing program at the 
Nevada Test Site. As of 1975, the experimental work performed by the Division of Military 
Application was phased out. Major cleanouts of glove boxes, hoods, and other plutonium­
containing equipment were performed from 1978 until 1982. Much of this waste was placed in 
20-year_transuranic retrievable storage and in transuranic burial grounds within the 200 West 
Area. In the mid-1980' s, the 231 Z offices were used by the Special Isotope Separations Design 
Group. Currently the 231 Z Building is in a post-operations surveillance and maintenance mode 
and is scheduled for deactivation after 2010. 

In 1948, the 234-5 Z Building and ancillary facilities (i.e., PFP) were constructed to replace the 
processes within the 231 Z Building. A nwnber of process lines in the 234-5 Z Building were 
used between 1949 and 1989. Initially, batch inorganic chemical steps were used to refine and 
convert plutonium to the desired form; elaborate mechanical extraction processes were 
developed later. The Rubber Glove (RG) line was used to reduce plutonium nitrate to metal 
and/or oxide forms beginning in 1949. The Remote Mechanical A (RMA) line operations 
replaced the RG operations in 1953 and continued until 1979. The Remote Mechanical C 
(RMC) line became operational in 1960 and continued until 1989. The RMA and RMC 
opez:ated the same chemical process as the RG line. However, the RMA and RMC operations 
were conducted by the operators using remote mechanical devices, rather than using rubber 
gloves wi_thin glove boxes and hoods. The 234-5 Z (PFP) Building also housed the Recovery of 
Ur~ium and Plutonium by Extraction (RECUPLEX) operation that was used to reprocess scrap 
plutonium slag from the RMA and RMC processes using solvent extraction techniques with 
tributyl phosphate (TBP) diluted by carbon tetrachloride. The RECUPLEX process operated 
from 1953 until a criticality ended operations in 1962. The PFP also was used to fabricate 
plutonium metal into weapons shapes from the metal buttons produced in the RMA line 
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operations from 1953 to the 1970s and RMC line operations from 1962 to the early 1990's. In 
addition to the plutonium processing lines, the 234,.5 Z Building houses office space, analytical 
and development laboratories, workshops, storerooms, and locker rooms. Currently, the PFP is 
being used for stabilizing various plutonium materials. 

The Plutonium Reclamation Facility (PRF), located in the 236 Z Building, replaced the 
RECUPLEX operations in 1964 and operated until 1987. This operation recovered plutonium 
from scrap solutions and materials within the PFP and other DOE facilities. The 236 Z Building 
housed process and support facilities used for plutonium reclamation operations. The plutonium 
recovery facilities currently are being considered for decontamination and deactivation. 

The 242 Z Building housed the americium recovery process line. The building was used from 
1964 to 1976 to recover americium from the PFP process line. Currently, no routine process 
effluent contributors discharge from this building; however, it contains unstabilized and 
stabilized plutonium materials. The 242-Z Building will be considered for decontamination and 
deactivation activities on completion of the stabilization effort. 

The 2_41 Z Building is located south of the 234-5 Z Building. The 241-Z Building houses 
equipment used to temporarily store and treat process effluent$ from the PFP. The facility 
includes five 15,900 L (4,200-gal) below-grade tanks set in concrete sumps and two above-grade 
tanks . .One of the below-grade tanks, the 241-Z Treatment Tank, also called Tank D-5 or TK 5, 
is an active RCRA TSD unit. Other tanks listed on the RCRA Part A permit include D-4, D-7, 
D-8, and an overflow tank in the D-7 vault. Another_ below-grade tank, Tank D..:6, was declared 
unfit for use and was filled with cement in 1980. The two above-grade tanks, D-10 (208 L [55 
gal]) and D-11 (15,899 L [4,200 gal]), were used to mix chemical additives for the D-5 Tank 
until 1988. The 241-Z Building structure also is referred to as a storage tank pit. The 241-Z 
Building is a subsurface structure with a concrete floor, side walls, and internal walls separating 
each tank compartment. The structure has a ground-level concrete cover and above-ground sheet 
metal housing for utility piping and electrical components. The 241-Z Treatmen~ Tank is the 
easternmost tank in the building. Tanks D-8 and D-5 currently support plutonium scrap 
stabilization efforts. 

The 291 Z Building contains the ventilation exhaust fans, instrument air compressors, and 
vacuum pumps for all ventilation exhaust from the 234-5 Z, 236-Z, and 242-Z Buildings and the 
former 232-Z Building. _ ~outine effluents from the 291 Z Building include noncontact cooling 
and condensate wastewater from heating, ventilation, and air conditioning (HV AC) equipment, 
cooling water for the compressors, and vacuum-pump seal water. Currently, all effluents are -
collected and routed to the Treated Effluent Disposal Facility (TEDF). 

201-C Facility. The 201-C Facility (also known as the Hot Semiworks and Strontium -
Semiworks) was the main processing facility for the Hot Semiworks Plant. 

During its history, the 201-C Process Building went through three distinct operational modes. 
The 201-C Process Building was constructed in 1949 as a pilot plant for reprocessing reactor fuel 
using the REDOX (S Plant) chemical process until 1954 when it began using the PUREX 
chemical process. In 1961, it was converted to recover strontium from fission product waste. 
Cerium, te_chnetium, and promethium, as well as minor amounts of americium and curium in the 
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final production run, also were extracted. This facility operated until 1967. The facility 
remained in safe storage mode until it was decommissioned. 

The 201-C Building consisted of three integrated cells (A, B, and C), seven process galleries, a 
gailery exhaust system, a hot shop, and an air-treatment roorµ. In addition, two cells (D and E) 
were connected to the east side of the building. Overall dimensions were 32 by 61 m (104 by 
200 ft) with 872 m2 (9,375 fi2) of work area. · 

The process equipment in the 201-C Building consisted of approximately 38 stainless steel tanks, 
19 columns of assorted types, 13 centrifugal pumps, and a large amount of primarily stainless 
steel process and service piping. 

Decommissioning of the 201-C Building began in 1983 and was completed in 1987. According 
to the WHC-SD-EN-ES-019, Semiworks Aggregate Area Management Study, Technical Baseline 
Report, the following efforts were completed: 

• In A, C, D, and E cells the tanks were grouted and the cells were filleq with grout to 
ground surface. 

• Equipment in B cell was removed down to 1 ft above grade and the cell and any tanks 
were filled with concrete to 0.6.m (2 ft) above grade. The upper cell then was 
decontaminated and filled with concrete to 1.5 m (5 ft) above grade. 

• The air treatment system and the hot shop were dismantled. 

• The C cell sample gallery and the C cell pipe gallery were filled with grout to 3 m 
(10 ft) above grade. 

• The B cell sample gallery was and dismantled down to 3 m (10 ft) above grade and 
filled with grout 

• The C cell valve room, sample gallery, and pipe gallery were dismantled down to 3 m 
(10 ft) above grade and filled with grout. 

• The A cell valve room, sample gallery, and pipe gallery were dismantled down to 3 m 
(10 ft) above grade and filled with grout. 

Contaminated portions of the structure were disposed of in the 218-C-9 Burial Grounds located 
north ofih Street across from the Hot Semiworks Plant, while uncontaminated portions were 
taken to the Central Landfill south of the 200 East Area (WHC-SD..:EN-ES-019). The process 
cells were partially covered over with 3 m (10 ft) of ash, the initial component of a proposed 
engineered cover (WHC-SD-EN-ES-019). 

The initial base layer of bottom ash was put in place in 1989, then construction was suspended 
after waste was discovered in the grouted Tank 241-CX-72, which is inside the Hot Semiworks 
stabilization area (200-E-41). 
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2.2.2 · Process Information 

The 200-IS-1 and 200-ST-i OU waste sites received waste from several 200 Area processes, 
including the following: 

• Bismuth phosphate and lanthanum fluoride (B and T Plants) 

, • Uranium recovery and scavenging operations (U Plant) 

• REDOX 
I 

• · PUREX 

• Strontium/cesium separations, recovery, and storage operations (Hot Semiworks) 

• Plutonium/americium scrap recovery processes (RECUPLEX, PRF, and americium 
recovery) along with several experiments including tritium production and uranium, 
plutonium, and thorium studies (Z Plant). 

The processes conducted in the 200 Area facilities (i.e., B and TU and-UO3, REDOX, PUREX, 
Hot Semiworks Plants, and the Z Plant complex) that generated the primary waste streams into 
the 200-IS-1 and 200-ST-l OUs waste sites included the processes discussed in the following 
paragraphs. · 

B and T Plants. The bismuth phosphate process used sodium hydroxide to remove the 
aluminum cladding and concentrated nitric acid to dissolve the fuel rods. Bismuth phosphate 
and bismuth oxynitrate were l,)sed to support precipitation of plutonium; hydrogen peroxi<I;e,. 
sodium dichromate, ferrous hydroxide, and ferrous ammonium sulfates were used to change the 
plutonium valence during• the oxidation reactions. Phosphoric, sulfuric, and nitric acids were 
added to dissolve the precipitates formed. In the bismuth phosphate process, the bismuth 
phosphate preferentially attracted plutonium from the solution; the plutonium, as a precipitate, 
was separated physically by centrifuging. · 

The lanthanum fluoride process further purified the dilute plutonium solution created in the last 
· step of the bismuth phosphate process. The dilute plutonium nitrate supernatant was oxidized 
with sodium metabismuthate. Phosphoric acid was added to precipitate impurities and the 
resulting solution was treated with oxalic and hydrofluoric acids and lanthanum salt. 
Consequently, lanthanum fluoride and plutonium fluorides were coprecipitated. The lanthanum 
and plutonium fluoride solids then were converted to hydroxides by the addition of a hot 
potassium hydroxide solution. The hydroxides were washed with water, clissolved in nitric acid, 
and heated to form a concentrated plutonium nitrate solution. This solution was sent to the 
isolation building (231-Z) for further purification treatments and evaporation. A concentrated 
plutonium nitrate paste was the final product. Every 760 L (200-gal) batch of dilute, unpurified 
plutonium solution entering the 224-B/f Building yielded an estimated 30 L (8 gal) of purified 
concentrated weapons-grade plutonium (HW-10475, Hanford Engineer Works Technical 
Manual (TIE Plants)). 
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Uranium Recovery Process (URP) U03 Plant and Scavenging Operations. The URP was 
implemented at U Plant to recover the spent uranium from the metal waste and first-cycle waste 
streams generated in T and B Piants for reuse in weapons-grade plutonium production. The URP 
was performed in three phases: The first phase consisted of removing bismuth phosphate waste 
(metal waste, first-cycle supematants, and cell 5 and 6 drainage) from the T, TX, TY, B, BX, and 
BY Tan1c Fanns and preparing the sludge-slurry solution using nitric acid to dissolve the uranium 
metal and jet it into U plant. The second phase consisted of using a solvent extraction process to 
separate the uranium from·the remaining plutonium, fission products, and chemicals .. The 
counter-current solvent extraction process used TBP in a normal paraffin hydrocarbon (NPH) 
diluant such as AMSCO or kerosene to bond with the uranium. Sulfamic acid and ferrous 
ammonia sulfate were used to ensure that the correct valence states were obtained .. The 
separated _uranyl nitrate hexahydrate (UNH) then was sent to the 224-U Building or the UO3 

Plant where it was heated to 204 °C (400 °F to drive off nitrate, resulting in U03• The U03 

powder was removed from the vessels, packaged, and shipped to Oak Ridge, Tennessee where it 
was converted to uranium metal The uranium metal was sent to the Hanford Site 300 Area to be 
reincorporated into the uranium fuel rod production process (HW-18700-DEL, REDOX 
Technical Manual) . 

In 1953, tests to further treat URP aqueous waste streams generated at T, U, and B Plants during 
the bismuth phosphate campaign proved successful. The scavenging process precipitated the • 
long-lived fission products (including strontium-90 andcesium-137) from the waste solutions. 
The order of operations was modified often during the scavenging process. After URP 
processing, TBP column waste usually was sent to a neutralization tank at U Plant where, 
normally, the pH was adjusted to 9 ± 1. Chemicals used to scavenge fission products included · 
potassium and sodium derivatives of the metal-ferrocyanide complex ion. The metals that were 
most notable and widely used to assist precipitation were iron, nickel, and cobalt. Calcium 
nitrate and/or strontium nitrate often were added to enhance the precipitation of strontium-90. 
Phosphate ions also were added to help the soil retain strontium-90. After the TBP waste had · 
been scavenged, it was returned to the B,.BX, BY, T, TX, and TY Taµk Farms to allow the 
solids containing the fission products and scavenging chemicals to settle. The waste liquid was 
sampled from the tanks at various depths and analyzed before the liquid effluent was sent to cribs 
and/or trenches, depending on the concentrations of cesium-137 and strontiurn-90, or was 
rerouted to other nearby tanks .where settling continued. The U-U03 and scavenging operations 
process sampies were analyzed at the 222-U and 222-S Laboratories: 

REDOX. The REDOX process, used until 1967, was a solvent-extraction process that removed 
plutonium and-uranium from dissolved fuel :rods into a methyl isobutyl ketone (or hex.one) 
solvent. The solvent-extraction process was based on the preferential distribution of uranyl 
nitrate and the nitrates of plutonium between an aqueous phase and an immiscible organic phase 
(DOE/RL-91-60). The REDOX process included fuel decladding with a boiling sodium 
hydroxide or sodium nitrate solution or a boiling ammonium fluoride and ammonium nitrate 
solution. Feed dissolution, using concentrated nitric acid, and plutonium oxidation were 
completed simultaneously using potassium permanganate and sodium dichromate. The prepared 
feed entered the packed counter-current solvent extraction column where acidified hexone was 
fed to the column from the bottom and the aqueous phase (ANN scrub solution or salting agent) 
was fed to the column from the top. The aqueous solubility of the ~ranium and plutonium 
nitrates was reduced by increasing the nitrate concentration in the aqueous phase. 'The uranium 
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and plutonium were extracted into the organic phase and routed to the second extraction column 
while the fission products remained in the aqueous phase. Uranium and plutonium (present in 
the organic phase) were chemically separated in the second extraction column using ferrous 
sulfamate solution containing ANN to reduce the plutonium to the +III valence state. Additional 
purification cycles of uranium and plutonium were conducte4 during operations using the same 
chemical constituents. The solvent was recovered and recycled back into the process after 
undergoing sampling and analysis. Waste generated in the 202-S Building also was treated and 
route4 to cribs after sampling and analysis. 

PUREX. The PUREX process used a recyclable salting agent, nitric acid (which greatly 
lessened the cost and the amount of waste generated), and TBP in an NPH solution as a solvent. 
The main purpose of the PUREX Facility (202-A) was to extract a compound of plutonium, 
uranium, and neptunium from irradiated uranium fuel rods discharged from Hanford Site 
reactors then purify and concentrate the compound into the individual plutonium, uranium, and 
neptunium elements. Fuel decladding was performed using a boiling· sodium hydroxide or 
sodium nitrate solution or a boiling ammonium fluoride and ammonium nitrate solution. Feed 
dissolution used concentrated nitric acid and ANN. The prepared feed entered the pulsing, 
counter-current solvent extraction col~ where TBP diluted in NPH was fed to the column 
from the bottom and the aqueous phase (sodium nitrite or nitric acid salting agent solution) was 
fed to the column from the top. Dilute nitric acid, ferrous sulfamate, and sulfamic acid 
descended from the top of the second column to remove uranium and neptunium from 
plutonium. Chem_ical separation processes were based on conducting multiple purification 
operations on the resulting aqueous nitrate solution containing each of the separated products. 
The driving forces for the separations consisted of varying partition coefficients between the -

. aqueous and organic phases, controlled by valence-state changes of the element of interest 
(DOE/RL-92~04). The solvent and salting agents (e.g., nitric acid) were recovered, treated, and 
recycled back into the process operations. 

201-C Facility. The 201-C Process Building and 209-E Critical Mass Laboratory make up the 
Hot Semiworks Plant. During its useful life, the 201-C Process Building went through three 
distinct operational modes: pilot-plant testing for the REDOX process, for the PUREX process, 
and for the strontium recovery process. ' 

Twelve studies of the REDOX process were conducted at the Hot Semiworks Plant to refine the 
operating procedures of the REDOX Production Plant. The studies started November 17, ,1952, 
and were completed October 9, 1953. These studies evaluated dissolution and feed preparation, 
the potassium permanganate head-end procedure, the updraft and downdraft dissolving 
procedures, permanganate oxidation and manganese dioxide scavenging before solvent 
extraction, and solvent extraction. During these studies the following chemicals were used: 

• ANN 
• HNOj 
• NaOH 
• Hexane (methyl iso butyl ketone [MIBK]) 
• Ferrous sulfamate 
• Sulfarnic acid 
• Iron powder 
• Sodium nitrate 
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• Disodium chromate 
• Chromium nitrate. 

/ 

According to HW-31767, Hot Semiworks REDOX Studies, Figure 2, "Equipment Flow Sketch 
Hot Semi-works Plant," steam transfer jets and piping connected the scrubber, oxidizer, 
dissolver, feed make-up and waste receiver tanks, as well as the centrifuge to the waste 
concentrator tank, which discharged waste to the 241-CX-70 underground storage tartlc 

Twenty-two studies of the PUREX process were performed at the Hot Semiworks, scaled to 
process irradiated slugs produced at the Hanford Site to recover plutonium and decontamination 
products using a modified PUREX Flowsheet (HW-31373, PUREX Chemical Flowsheet HW 
Number 3 Chemical Development Unit Separations Technology Subsection Technical Sec 
Engineering Department). The Hot Semiworks building contained equipment for slug · 
dissolution, feed preparation, a two-column co-decontamination cycle, a four-column partition 
cycle, a two-column second plutonium cycle, a one-colWllll solvent recovery system, and an acid 
recovery system. However, during the studies, equipment and processes were changed to 
maximize the recovery of plutonium and reduce the amount of contamination. :Puring the 
modified PUREX Flowsheet study, several aspects of the process were investigated, including 
process chemistry, scrubbing efficiency, properties of chemical solvents at different 
concentrations, solvent recycling, uranium processing rates, the effects of sulfamic acid, column 
performance, decontamination deficiencies, and backmixing. During these studies the chemicals 
used included the following (HW-31373): 

• Nitric acid 
• Tributyl phosphate 
• NPH 
• Sodium carbonate. 

The Hot Semiworks studies for the purification of strontium-90 occurred from 1961 through 
1967. The strontium recovery process was performed via solvent extraction using a complexant, 
di-2-ethyl-hexyl phosphoric acid (D2EHPA), to extract strontium from acid solutions of waste 
fuels. During the studies, the following essential materials were used in the strontium 
purification process (HW-72666, Hot Semi-Works Strontium-90 Recovery Program): 

• Acetic acid 
• Citric acid 
• Di(2-ethyl-hexyl) phosphoric acid . 
• DTPA-sodium salt (sodium diethylenetriaminepentaacetate) 
• Hydrogen peroxide 
• Nitric acid (60% nominal) 
• Oxalic acid 
• Petroleum diluent 
• Potassium bicarbonate 
• Sodium acetate 
• Sodium hydroxide (caustic soda) 50% 
• Sodium hydroxide (reagent grade) 
• Sodium sulfate 
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• Tartaric acid 
• Trihutyl phosphate, 

Z Plant Complex. At the Z Plant complex, the recovered, purified plutonium was refined to one 
of several forms depending on the era and the available process. Processes at the Z Plant 
complex that potentially generated waste streams that fed the 200-IS-1 and 200-ST-1 OU waste 
sites are discussed in the following paragraphs. 

The Plutonium Isolation Facility (PIP) process line and operations were located primarily in the 
231-Z Building (Coi:icentration Building). The exact dates of PIF operations are unclear, but are 
thought to be from 1945 to 1949 . . The PIF process was described as being a production step 
where concentrated plutonium nitrate solution was further reduced to a paste in batchwise steps. 
The first step in the PIP process consisted of adding ammonium nitrate to the plutonium nitrate 
solution (received as the product from T and B Plants). which reduced the plutonium to the +4 
valence state. Next, sulfates and peroxide were added to the mixture, causing plutonium to 
precipitate as plutonium peroxide. Nitric .acid was added to this precipitate, forming a purer 
more concentrated plutonium nitrate solution. Finally, this product was placed in small shipping 
containers and boiled using hot air to evaporate the liquid to form a wet plutonium nitrate paste. 

Until 1949, the plutonium nitrate paste was shipped to Los Alamos, New Mexico, for final 
processing into plutonium metal. Apparently, after 1949 this concentration step was moved to 
the 234-5 Z Building. The wet plutonium paste produced in this concentra~ion step then was 
processed as discussed in Section 2.2.3. PIF waste streams probably included process waste and 
non-contact wastewater. The process waste can be characterized as acidic and corrosive, high in 
salts, and low in organic content. Uie PIF process waste likely contained minor amounts of 
fission products, plutonium, and other transuranic elements. · 

The 234-5 Building housed the RG line operations. The RO line operations were performed in 
batches through a series of glove boxes in which the operators handled the radioactive materials 
directly with their hands encased in rubber gloves. Several steps were involved· with the RG line 
operations, as follows: 

• Wet chemistry operations 
• Dry chemistry operations 
• Reduction to metal operations and casting 
• Machining and review of product. 

Plutonium feed, in the form of a concentrated plutonium nitrate solution produced in the T and B · 
Plants (bismuth phosphate process), the 202-S Building (REDOX operations), and later the 
202-A Building (PUREX operations), was transferred to the 234-5 Building for the beginning of 
the wet chemistry operations. The chief impurities in the concentrated plutonium nitrate were 
lanthanum and americium. The first step in removing these impurities was to perform two 
peroxide precipitations to adjust the valence of the plutonium from (N) to (VI) to facilitate 
impurity removal. Then, aluminum was added to complex the fluoride ions present in solution. 
After the second-cycle precipitation, the plutonium oxide was redissolved in nitric acid and 
concentrated by evaporation into a plastic-like, solid plutonium nitrate. The waste solutions then 
were recycled back to the T and B Plants. 
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The plastic-like plutonium nitrate solution was dissolved with hydroiodic acid in preparation for 
an oxalate strike. Dissolving the plutonium nitrate in hydroiodic acid changed the plutonium 
valence from (IV) to (III). The oxalate was added with nitric acid and dilute peroxide, and a 
plutonium oxalate solid was formed. This solid was washed with a dilute solution of nitric and 
oxalic acid. The filtrate was treated with 4% potassium permanganate for 30 minutes at 65 °C. 

Mer the plutonium oxalate.solid was washed, the dry chemistry operations began. The solid 
was dried at 120 °C to drive off the associated water. The temperature then was raised to 300 °C 
to convert the plutonium oxalate to plutonium oxide by calcination. 

To produce the metal, plutonium oxide and any residual plutonium oxalate first were converted 
to plutonium fluoride by reactions with hydrogen fluoride (HF). The HF was ·added at high 
temperatures over time (refluxing), which allowed the reaction to proceed to J 00 percent 
completion (production of plutonium fluoride). The plutonium fluoride then was placed in a 
container, which was placed in a magnesium oxide crucible with calcium. A reducing charge 
was added to the crucible to convert the plutonium fluoride to plutonium metal at approximately 
1600 °C. Galliuni was used to alloy the plutonium metal to stabilize the delta phase during metal 
and oxide formation. 

The liquid process waste was characterized as acidic and corrosive (pH 2), high in salts, and low 
in organic content (except for the plutonium milling waste). The-waste contained only minor 
amounts of fission products and low concentrations of plutonium and other transuranic elements 
(WHC-BP-0342, Addendum 8, Plutonium Finishing Plant Wastewater Stream-Specific Report). 
The waste was high in nitrates in the fonn of nitric acid, aluminum nitrate, magnesium nitrate, 
ferric nitrate, and calcium nitrate. Other components were aluminum :fluoride, potassium 
hydroxide, potassium :fluoride, chromium, lead, and trace metal ions. 

Process waste, including process condensates, was discharged through the 241-Z Treatment 
Tank (Tank D 5) where sodium hydroxide, ferric nitrate, and sodium nitrite were added for 
solubilization and neutralization. Corrosion inhibitors s.uch as sodium nitrite and aluminum 
compounds for solubilization also were added in this tank. Before 1973, the waste was 
discharged via cribs to the soil column. Beginning in 1973, the treated.waste was stored in 
underground single-shell tanks (SST) and later in double-shell tanks (DST). · 

The RMA and RMC line operations replaced the RG line operation. The process remained the. 
same chemically so the waste also remained the same. Remotely operated mechanical 
equipment was installed in the 234-SZ Building to increase operation efficiency and reduce 
employee doses. The operators no longer directly handled the plutonium materials. The 
plutonium metal was reduced in the shape of a disk or "button." The buttons were inspected and 
.tested. From the early 1950's to late 1970' s, the buttons were remelted and cast into a finished 
shape. Cast forms were coated with nickel and polished so they could be handled without 
spreading plutonium contamination. A mixture of.lard oil and carbon tetrachloride was used for 
milling the plutonium metal. Other cutting solvents and hydraulic fluids (including 
polychlorinated biphenyls) also were used in the plutonium machine shop. The liquid process 
waste from the ,milling operations was characterized as high in organic content and contained 
only minor amounts of fission products and low concentrations of plutonium and other 
transuranic elements. Milling process waste, including process condensates, was discharged 
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through the 241-Z Treatment Tanlc (Tanlc D 5) where it mixed with other 234-52 liquid process 
waste and had sodium hydroxide, ferric nitrate, and sodium nitrite added for solubilization and 
neutralization. Corrosion inhibitors such as sodium nitrite and aluminum compounds for 
solubilization also were added in this tank. Before 1973, the waste was discharged via cribs to 
the soil column. Beginning in 1973, this treated waste was stored in SSTs (later DSTs) tanks 
and/or packaged in absorbent inside 207 L (55-gal) drums and routed to burial grounds in 
low-fovel waste management areas (LL WMA) in the 200 West Area. 

TheRECUPLEX Facility was used to purify plutonium scrap and solutions from 1955 to 1962. 
The process used batch wise solvent extraction technology to remove plutonium from the PFP 
waste streams. The RECUPLEX Facility was housed in the 234-5Z Building. The RECUPLEX 
solvent extraction technology was based on the formation of an organic plutonium complex that 
was preferentially soluble in an organic solvent. This process used nitric acid and hydrofluoric 
acid to convert plutonium solids to plutonium nitrate and a TBP carbon tetrachloride solvent to · 
recover plutonium from the purified plutonium nitrate solutions. An 85 :15 ratio by volume of 
carbon tetrachloride to TBP was used. Other ratios were tested during the pilot plant treatability 
tests, but the 85: 15 ratio gave the most satisfactory results for recovering plutonium. Silica gel 
was used as a settling agent on the dissolved feed for the RECUPLEX process. A silica gel 
waste-settling tank (Settling Tank 241-Z-8) was used to hold the backflush solution from the 
filters . Overflow from the silica gel settling tank was routed to the 216-Z-8 French Drain. 

_ The RECUPLEX process produced three primary waste streams: spent aqueous extractant, spent 
organic. solvents, and waste silica gel. Secondary RECUPLEX process waste streams included 
fabrication oil from the machine shop and noncontact wastewater from the building sinks and 
equipment wash areas. The aqueous process waste was characterized as acidic, high-salt, 
low-level radioactive liquid waste containing low levels of plutonium and other transuranic 
elements. Major components of the waste were nitric acid, fluoride, and phosphate. Carbon 
tetrachloride was used in combination with di-butylbutyl phosphate (DBBP) to remove residual 
plutonium from the aqueous solution before it was discharged. The organic process waste was 
characterized as slightly acidic, low-salt, high-organic, radioactive liquid waste with intermediate 
levels of plutonium and other transuranic elements. Major components of the waste are carbon · 
tetrachloride-TBP and DBBP. With continued use, the carbon tetrachloride-TBP extraction 
solvent gradually degraded into carbon tetrachloride-dibutyl phosphate (DBP) and lost its 
capacity as an extractant. · The mixture periodically was replaced with fresh solvent and the 
degraded solvent was discharged to the 216-Z-'9 Trench. This trench was the only waste site 
used for solvent disposal during RECUPLEX operation.- The disposal history of the settled 
solids in the 216-Z-8 Settling Tanlc is not known. Available information suggests that the tank 
has never been pumped out. A reported 1.6 kg (3.5 lb) of plutonium were present in the tank as 
of 1974 (WHC-MR-0227, Tank Wastes Discharged Directly to Soil at the Hanford Site) . 
Historically, liquid overflow from the 216-Z-8 Settling Tank was discharged to the 
216-Z-8 French Drain. Both units have been idle since the RECUPLEX operation was shut 
down in 1962. 

The PRF replaced the RECUPLEX process line after a criticality accident forced the closure of 
the RECUPLEX unit in April 1962. The PRF operated from 1964 to 1979 and again from 1984 
to 1987 in the 236 Z Building. This facility is being considered for decontamination and 
decommissioning. The PRF was designed to reclaim plutonium from solutions and solids from 
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PFP waste streams. The recoverable material was treated to produce soluble plutonium as 
plutonium nitr~te. The PRF had essentially the same mission as the RECUPLEX process line 
and used a similar solvent extraction· column technology. The extraction solvent used was 
carbon tetrachloride-TBP in a 80:20 ratio by volume, whereas the ratio in the RECUPLEX 
process was 85:15. Spent aqueous and organic wastes from the PRF were disposed ofto the soil 
column through a series of cribs until 1973. 

The recovery of americium from PRF waste streams began in 1964 in the 242 Z Building. This 
facility was shut down in 1976 after a chemical explosion occurred in an ion-·exchange colwnn. 
The explosion reportedly could have released up to 1 mCi of alpha activity to the atmosphere 
through the Z Plant stack. The americium recovery process used an ion-exchange technique to 
recover americium from the waste streams. Elution and regeneration of the ion-exchange resin 
was done with nitric acid. Americium also was recovered in the PRF using a DBBP extractant in 
a carbon tetrachloride diluent. The bBBP was replaced in the process with TBP. Information on 
waste generated from the americium recovery process was limited. Presumably, these waste 
streams would have included spent ion-exchange resins; organic solvent waste; and unrecovered 
americium, plutoniwn, uranium, and small amounts of fission products. 

Currently, the Z Plant analytical and development laboratories are housed in the 
234-5Z Building. Analytical and development laboratories are reported to have been housed in 
the 231-Z Building as well. The laboratory provided analytical services and supported research 
and development activities for the plutonium :finishing operations at the PFP. This support was 
provided in the following ways: 

• Quality assurance and quality control for the plutonium processing lines 
• Liquid scintillation counting · 
• Preparation work for solvent extraction tests. 

The 231 Z and 234-5 Z laboratory process waste was characterized as slightly acidic, low-salt 
radioactive waste. This waste was routed through the 241-Z-361 Settling Tank to various cribs. 
The pH of the waste was adju.sted to between 8 and 10 in the 241-Z Treatment Tank before 
disposal (DOE/RL-2001-01, 200-PW-l Plutonium-Rich/Organic-Rich Process Waste Group 
Operable Unit RJIFS Work Plan). 

2.2.3 RCRA TSD Units and 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 DOE/RL-98-28, Rev. 0, 

. 200 Areas Remedial Investigation/Feasibility Study Implementation Plan-Environmental 
Restoration Program (hnplementation Plan). This approach relies on grouping sites with similar 
waste histories and contaminants, then choosing one or more representative sites and RCRA 
TSD units for comprehensive field investigations, including sampling. Findings from site 

. investigations at representative waste sites are applied to the analogous sites in the waste group 
that were not characterized. 

Data from representative sites and RCRA TSD units are used to evaluate remedial alternatives 
and to select one or more to apply to the entire waste group. Confirmatory sampling at the 
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analogous sites is puilt into the remedial design planning to ensure that the remedy is appropriate 
for the analogous sites. Although a degree of uncertainty exists in employing the analogous site 
concept, substantial benefit is realized in the early selection of a remedy that allows early 
cleanup actions to be performed. The Implementation Plan (DOEIRL-98-28) did not identify 
representative sites for either the 200-1S-1 or the 200-ST-l OU. The followingRCRA TSD units 
and representative sites were selected for this work plan during the DQO process: the CX Tanlc 
System, the HSTF, the 200-E-11 l Tanlc Fann Process Piping, the 200-W-59 Diversion Box, and 
the 2607-W-3 Septic Tank. The following sections describe the representative sites in detail. 
The information presented was obtained from the WIDS database and WIDS historical files 
unless otherwise noted. 

2.2.3.1 CX Tank System 

The CX Tank System is located east of B Plant in the 200 East Area within the Hot Semiworks 
stabilized area. The 241-C:X: Tank System consists of three tanks: 241-CX-70, 241-CX-7i, and 
241-CX-72. Although the Dangerous Waste Permit Application, Form 3, calls it the "241-CX 
Tank system" (Appendix A), these three tanks operated independently and served separate 
functions. The one thing that they have in common is that they were decommissioned as part of 
th~ Hot Semi works decommissioning project. Processes that were associated with these three 
tanks are as follows. · 

Tank.241-CX-70 was used for approximately 1 year in the early 1950's to store high-level 
process waste from the REDOX pilot studies (Figure 2-11). Waste removal activities for 
Tank 241-CX-70 were initiated in the summer of1987 with the construction of a sluicing­
pumping system. The sluicing-pumping system involved using large volumes of water to sluice 
the .solid waste mixed :from Tank 241-CX-70 and pump it to the DST System. Approximately 
529,950 L (140,000 gal) of water were used to reduce the original waste volume of38,986 L 
(10,300 gal) to 2,839 L (750 gal). This volume remained in Tank 241-CX-70 until December 20, 
1991, at which time the waste.was placed in approved containers and transferred to the 
224-T Transuranic Waste Storage and Assay facility. The design capacity of Tank 241-CX-70 is 
113,550 L (30,000 gal). · 

· Tank 241-CX-71 was used from 1952 thorough 1957 for neutralizing the 201-C process 
condensate and coil and condenser cooling water (Figure 2-12). Tank 241-CX-71 -received 
process condensate from the REDOX and plutonium operations. The mixed waste remaining in 
Tank 241-CX-71 contains liquid process effluents that were passed through the tank to be 
neutralized by contact with a bed of limestone aggregate placed in the tank for this purpose. 
After the June 1957 decontamination flushes, Tank 241-CX-71 was placed out of service. The 
design capacity of Tank 241-CX-71 is 3,785 L (1,000 gal). 

Tank 241-CX-72 was used for approximately 1 year in 1956 when 8,725 L (2,305 gal) of Hot . 
Semiworks complex mixed waste was transferred into the tank for storage (Figure 2-13). Tank 
241-CX-72 also was used to study .the concentration of waste generated from the Hot Semiworks 
complex pilot studies. Decontamination flushes from the Hot Semiworks complex also might 
have been sent to Tank 241-CX-72. The waste in the tank was then heated until it was nearly 
dry. Tank 241-CX-72 remained idle from 1960 until it was taken out of service in 1967. fu 
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1986, Tank 241-CX-72 was filled with 7.3 m (24 ft) of grout over a 3.4 m (11-ft) heel of non-
Iiquid mixed waste. The design capacity of Tank 241-CX-72 is 8,860 L (2,340 gal) . 

The RCRA Part A Permit Application (Form 3) was revised in 1994 and submitted to Ecology as 
Revision 3. The tanks are classified as dangerous waste tank TSO units with the following waste 
codes: 

· • 241-CX-70. D002 (Corrosive) because of sodium hydroxide, and D007 and WT-02 
(Dangerous Toxic) because of chromium. 

• 241-CX-71. WT-02 (Dangerous Toxic - state only) because of cyanides and nitrates. 

• 241-CX-72. D002 (Corrosive), D004 (Arsenic), D005 (Barium), D006 (Cadmium), 
D007 (Chromium), D008 (Lead), D009 (Mercury), D010 (Selenium), D011 (Silver), 
WC02, WTOl (Extremely Hazardous Toxic), and WT-02 (Dangerous Toxic-state 
only) because of cyanides and nitrates. 

The CX Tank System no longer receives waste and will be closed. under interim status. 

2.2.3.2 Hexone Storage an~ Treatment Facility 

The HSTF is located in the-southeast corner of the 200 West Area of the Hanford Site. The 
HSTF consisted of two 91,000 L (24,000-gal) below-grade carbon steel tanks: Tanks 276-S-141 
and 276-S-142, a distillation system, and railroad tank cars (Figure 2-14). The HSTF received 
liquid mixed waste from the REDOX Plant and possibly the Hot Semiworks Plant. The HSTF 
was used from 1951 through 1967 to store reagent-grade methyl isobutyl ketone (hexone) as a 
source of make-up solvent for the REDOX Plant. After 1967, the HSTF contained distilled 
hexone, part or all of which had been used in the REDOX Plant. Tank 276-S-142 also contained 
NPH and TBP from a one-time campaign to separate americium, curium, and promethium from 
Shippingport reactor blanket fuel in 1966. Approximately 760 L (200 gal) of water were added 
to Tank 276-S-141 in 1988. Tank 276-S-142 received approximately 5000 L (1 ,300 gal) of 
water in 1967, 1,900 L (500 gal) in the mid-1970's, and 760 L (200 gal) in the mid-1980's. The 
combined storage design capacity of Tanks 276-S-141 and 276-S-142 is 182,000 L (48,000 gal). 
The treatment design capacity of the distillation system was 11,400 L (3 ,000 gal) of waste per 
day. The storage design capacity of the railroad tank cars was 152,000 L (40,000 gal). The 
mixed waste was pumped from Tanks 276-S-141 and 276-S-142 through a distillation system to 
decrease the radioactivity of the waste. The distilled waste was sent to temporary storage in 
railroad tank cars located within the HSTF until completion of transfers to an offsite incinerator 
in June of 1992. Three distillation vessels containing process residue have been sampled and are 
stored at the Hanford Site as mixed waste. Tanks 276-S-141 and 276-S-142 each contain 
between 19 L to 114 L ( 5 to 3 0 gal) of liquid mixed waste containing 93 o/o NPH and 7% hexone 
and up to 950 L (250 gal) of phosphate tar. The phosphate tar will be stored at the Hanford Site 
as mixed waste. The railroad tank cars have been emptied, cleaned, and moved to another · 
location. The two 91,000 L (24,000-gal) below-grade carbon steel tanks : Tanks 276-S-141 and 
276~S-142 are being closed under interim status. 

A RCRA Dangerous Waste Permit Application, Form 3, for the hexone tanks was submitted to 
Ecology in December 1987 and was revised most recently in 1994 (Appendix A). 
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·DOE/RL-92-40, Rev. 0, Hexone Storage and Treatment Facility Closure Plan, a RCRA ciosure 
plan for the tanks was submitted in November 1992. The tanks are regulated as dangerous waste 
tank TSD units with waste codes DOOi (ignitability), F003 (listed spent hexone solvent), and 
WT02 (toxicity criteria). 

The hexone tanks had been safeguarded by a nitrogen purge almost continuously since 1992. 
This inert gas purge mitigate the risks associated with the hazardous vapors in the tanks. The 
purge prevented the collection of flammable vapor mixtures and eliminated the safety hazard to 
workers. 

In April 2000, Ecology inspected the TSD urtit encompassing the tanks. In May 2000, Ecology 
issued CCN 079387, "Notice of Correction for Stabilization of Hexone Storage and Treatment 
Facility," about their findings. The letter required that the hexone tanks be stabilized by 
removing all of the potential safety hazards posed to employees by no later than December 2001. 
It also required that the stabilization include removal or deactivation of the waste. If the tanks 
remain in place, provisions must be made for monitoring the tanks for oxygen and organic 
vapors and for intrusion of liquids. 

In May 2001, Ecology issued CCN 089928, ''NQtice of Correction for Stabilization of the 
Hexane Storage and Trea1ment Facility," which revised the deadline for stabilizing the hexane 
tanks to the end of February 2002. -

On December 13, 2001, Ecology approved grouting as the stabilization method for the hexone 
storage tanks (CCN 095038, "Approval for Stabilization of the Hexone Storage and Treatment 
Facility"). They stipulated that each tank be grouted in two pours. In March 2002, the tanks 
were filled with cement grout using the method authorized by Ecology to stabilize them and 
reduce the flammability concerns associated with hexone vapors. In each tank, the grout from 
first pour covers the heel of waste with a distinctly colored grout. The first grout layer was 
allowed to solidify enough to introduce a cold joint between pours. After the first-pour grout 
solidified, the second layer of grout was poured into the tank. The second grout layer completely 
filled the tank's void space. The second pour consists of uncolored grout that, in concert with 
the cold joint created between layers, provides a clear demarcation between the grout layers. 
The coloring and two-stage grouting processes facilitate closure of the tanks by separating the 
mixed waste contents (tank bottom containing the heel and colored grout) from nonmixed waste 
debris (upper tank and uncolored grout). The area is fenced off as a controlled access zone. · 

Ecology also requested that a revised closure plan for the hexone storage tanks be prepared for 
inclusion in future modifications to the Hanford Site's RCRA Sitewide permit. Submittal of a 
revised hexone tank closure plan in conjunction with the 200-IS-1 and 200-ST-1 PS is presently 
planned. 

2.2.3.3 200-E-111 Tank Farm Process Piping 

The 200-E-11 l Tank Fann Process Piping, also referred to in WIDS as SST System Transfer 
· Line 241-C- l 5 l-U 1, is an encased liquid waste transfer line that runs eastward from the 
241-ER-151 Diversion Box south of 7 th Street, and branches off in two directions at a point 
southeast of the 216-C-10 Crib (Figure 2-15). Fro·m the Y, it branches to the C Tank Fann and 
the 244-AR Vault. The pipeline is an underground encasement containing three 7.5 cm 
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(3-in.)-diameter stainless steel waste transfer pipelines numbered V108, 8618, and 8653, except 
between the Y junction and the 244-AR-Vault where the encasement contains two 7.5 cm (3-in.) 
pipelines numbered 809 and 818. Currently the entire length of the pipeline is marked with steel 
fence posts and is posted as an "Underground Radioactive Materials" area. The ground surface 
above the pipeline is bare in spots; other sections are vegetated with crested wheatgrass, 
tumbleweeds, and native grass species (WIDS). 

Although specific operation dates have not been found, the facilities connected by the piping 
operated from 1945 (ER-151) to 1980 (C Tank Farms). The amount and content ofliquid waste 
transported in the 200-E-111 Pipeline vary based on the source plant and time. In the late 
1960's, high-level waste was sluiced from the A and AX Tank Farms and routed to B Plant for 
cesium and strontium removal through the AR-Vault and 200-E-11 l Pipeline (WIDS). Before 

. the tanks were sluiced, the A Tank Farm stored PUREX waste including high-level waste, acid 
concentrator waste, organic wash waste, carbonate wash, and self-concentrating waste 
(WHC-SD-WM-ER-308, Rev. 0, Supporting Document for the Historical Content Estimate for 
A-Tank Farm). Before the tanks were sluiced, AX Tank Farm contained PUREX high-level 
waste, organic wash waste, PUREX acid waste, PUREX sludge supernatant liquid, and B Plant 
fission product waste (HNF-SD-HTI-TI-001, AX Tank Farm Waste Inventory Study for the 
Hanford Tanks Initiative Project). The C Tank Farm received bismuth phosphate metal waste, 
PUREX sludge supemate enroute to B Plant, first and second cycle waste and process 
decontamination waste from B Plant, and process waste gcmerated by U Plant. B Plant and 
PUREX waste could be transferred by the 200-E-111 Pipeline, via the 200-AR Vault and the 
241-ER-151 Diversion Box. Transfers from the 200 West Area were conducted through the 
cross-site transfer line to ·the 241-ER-15 l Diversion Box and through the 
200-E-l 11 Pipeline(WIDS). 

An associated unplanned release (UPR) (UPR-200-E-86) occurred in February 1971 when a leak 
was discovered near the southwest corner of the C l'ank Farm outside the boundary fence. The 
line was being used to transfer process waste from the 244-AR Vault to the C Tank Farm. The 
leak was approximately 66,000 L (17,000 gal) containing 25,000 Ci of cesium-137 and 
contaminating approximately 36 m3 (1 ,300 ft ) of soil. A 1971 study to define the extent of 
contamination found no contamination below 6 m (20 ft). During the study, eight borings were 
drilled around the leak to define the release area. The site is marked by concrete AC-540 marker 
posts at each comer. The surface has been covered with grout and is posted with "Underground 
Radioactive Material" signs (WIDS). 

2.2.3.4 200-W-59 Diversion Box 

The 200-W-59 Diversion Box is a liquid waste site located southwest of the 234-5 Z Building 
between the two fences that make up the double Z Plant exclusion area. It is west of the 
241-2-361 Settling Tank and directly north of the 216-2-12 Crib. The site consists of a 2.1 m 
x 2.1 m x 5.2 m (6.9-ft x 6.9-ft x 17.1-ft) concrete box containing equipment used to remotely 
route liquid process waste from the 241 -2-361 Settling Tank and the 200-W-58 Diversion Box to 
the 216-Z-12 Crib (Figure 2-16). 

The 200-W-59 Diversion Box received process waste and analytical and development waste 
from the 234-SZ Building (PFP) (WIDS), with minor amounts of waste from the 
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232-Z Incinerator, PRF, and 242-Z Waste Treatment Facility (RHO-ST-44, ~16-Z-12 
Transuranic Crib Characterization: Operational History and Distribution of Plutonium and 
Americium). The 200-W-59 Diversion Box received this waste from the 241-Z-361 Settling 
Tank via the 200-W-58 Diversion Box and diverted it to the 216-Z-12 Crib. The 
200-W-59 Diversion Box was built as part of the 216-Z-12 Crib and was the sole conduit for 
waste to the crib. Thy diversion box was in service until the crib was retired in 1973. Records 
indicate the 216-Z-12 Crib received waste from January 1959 to May 1973 (RHO-ST-44). 
During this period, 281,000,000 L (74,200,000 gal) of liquid waste containing 25 kg (55 lbs) of 
plutonium was sent to the 216-Z-12 Crib via the 200-W-59 Diversion Box (RHO-ST-44). Waste 
diverted through the 200-W-59 Diversion Box was slightly basic, low-salt, sodium, :fluoride, and 
nitrate solutions containing organic waste (RHO-ST-44). Bulk disposal of organic waste was 
diverted to the 216-Z-lA Crib. The results of studies conducted in the 1970's indicated 
plutonium contamination under the diversion box and crib, with the maximum concentration 
.starting at 5 m (16 ft) deep and extending to.a depth ofbetween 6 m (20 ft) near the diversion 
box and 10 m (33 ft) near the crib. Leaks from the crib and diversion box were believed to be 
the sources of this plume, but subsequent studies ·showed that leaks from the unsealed joints in 
the vitrified clay piping connecting the crib and diversion box_ were the most likely source. 
Plutonium activity in the well closest to the 200-W-59 Diversion Box, approximately 12 m 
(40 ft) southeast of the diversion box, reached a maximum of252,000 pG/g (±15%) during the 
study. Currently, the diversion box is buried with its concrete lid slightly above ground level. 
The Z Plant fenced exclusion area is covered with gravel (WIDS). 

2.2,3;5 2607-W3 Septic Tank 

The 2607-W3 Septic Tank is a sanitary _sewage disposal site consisting of a reinforced concrete 
tank extending 15 cm (6 in.) above grade (Hanford Site Drawing HW-71192, Hanford Engineer. 
Works Septic Tanks Plan and Sections) with a 54,428 L (14,369-gal) capacity, located northeast 
of the 241-T-361 Settling Tank, approximately 61 :n:i (200 ft) north of23ro Street and 244 m · 
(800 ft) southwest of the 224-T Building (Figure 2-17). This site also indudes a drain field that 
was expanded in the l 950's to 134 m by 61 m (440 ft by 200 ft). The drain field flow capacity 
was 18,685 L (4,933 gal) per day· (WHC-SD-LL-ES-020, 200 Area Sanitary Waste Management 
Engjneering Study). The tank received sanitary effluent from the 221-T, 222-T, 224-T, and 
271-T Buildings from 1944 until it was pumped, filled with sand, and abandoned in place in 
August 1996. Before being abandoned, the 2607-W3 Septic System received 14,.187 L 
(3,745 gal) per day of sanitary effluent. A contaminated process sewer line runs parallel to the 
sanitary sewer line in this 'area (WIDS). 
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Figure 2-1. Location of 200-IS-l and 200-ST-1 Operable Units on the Hanford Site. 
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Figure 2-2. Generalized Stratigraphic Column for the 200 Areas. 
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Figure 2-4. Hot Semiworks Plan View. 
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Figure 2-5 . Stratigraphy Near the 241-CX-70, 241 -CX-71 and 241-CX-72 Storage Tanks. 
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Figure 2-7. Stratigraphy Near the 276-S-141 and 276-S-142 Storage Tanks. 

- 0 

- 25 

- so 

- 75 

- 100 

Q) -
0 -125 

~ -
:::) -

U) . 
-

~ - 150 
:::) . 
0 -

c'.5 ~ 
~ -175 
Q . 
Q) -
ro . 
iii -
Ql - 200 
u. . 

- 225 

-250 

-275 

- 300 

- 325 

- 350 

Time-Rock 
Unit 

Hanford 
formation 

Cold 
Creek 

unit 

Ringold 
Formation 

Lithofac ies 

- ~ ~n_!_ _ - • • 0 • 

Sand 
Dominated 
Sequence 

Fine-grained 

. . 
0 • I) 0 

0 •• 

• _o - .! ..:.. -· 

0 

' 0 O 
0 

• • 0 

Lithology 

Sand-Gravel 

Sand-Slit 

Sand-Gravel 

Sand-Silt 

Sand-Slit-Gravel 

Sand-Gravel 

Sand-Silt-Gravel 
Cobbles 

NOTE S: 
1. Dep ths o re approxim a te. 

I 

~ 
~~ 

Gp_:_:_::_/_~ __ =:J_J __ ~_:_~_:; __ 'v __ _ (M_:~~~~-~~----· --- ------···- · -- - -- - ,~,= I 

2-33 



- 0 

-25 

- 50 

- 75 

- 100 

Q) -
U - 125 

.jg . 
:::, -

(/) . 
-g ::. ,so 
:::, . 
0 -

<5 ~ 
:S:: - 175 
.2 . 
(D -

(D . 

m =- 200 
LL . 

- 225 

- 250 

- 275 

LEGEND 

~ . Gravelly 

D Paleosol . 

DOE/RL-2002-14 REV 0 

Figure 2-8. Stratigraphy Near the 200-E-111 Waste Site. 
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Figure 2-9. Stratigraphy Near the 200-W-59 Diversion Box. 
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Figure 2-10. Stratigraphy Near the 2607-W3 Septic Tanlc 
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Figure 2-11. 241 -CX-70 Storage Tank Construction Diagram. 
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Figure 2-12. 241-CX-71 Storage Tank Construction Diagram. 
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Figure 2-1 3. 241-CX-72 Storage Tank Construction Diagram. 
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Figure 2-14. 276-S-141 · D" am and 276-S-142 Storage Tanks Construction iagr . 
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Figure 2-15. 200-E-l l 1 Tank Farm Process Piping Construction Diagram. 
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3.0 INITIAL EVALUATION OF TREATMENT, STORAGE, AND DISPOSAL 
UNITS AND REPRESENTATIVE SITES 

This chapter presents the results of previous characterization efforts at RCRA TSD units and 
representative sites in the 200-IS-1 and 200-ST-1 OU waste sites. This chapter also covers the 
contaminant inventory, effluent volume, available soil and groundwater data, and current 
understanding of the distribution of contamination for these sites . Sections 3.3 and 3.4 contain 
information that will be used for portions of the RCRA TSD closure plan. Section 3.3 describes 
the nature and extent of contamination-that corresponds to the closure plan facility description. 
Section 3.4 presents the current RCRA interim status groundwater monitoring requirements. 

3.1 KNOWN AND SUSPECTED CONTAMINATION 

The waste generally was associated with tanks, lines, pits, diversion boxes, and septic tanks with 
associated drain fields. The estimated inventory of the primary radionuclides and 
nonradiological constituents that potentially were discharged to the vadose zone from the waste 
sites in the 200-1S-1 and 200-ST-1 OUs was obtained from the following sources: 

• WIDS 

• The aggregate area management study reports for the 200 Areas (DOE/RL-92-05, B 
Plant Source Aggregate Area Management Study Report, DOE/RL-91-:52, U Plant 
Source Aggregate Area Management Study Report, DOE/RL-91-60, REDOX Plant 
Source Aggregate Area Management Study Report, DOE/RL-92-04, PUREX Plant 
Source Aggregate Are~ Management Study Report, DOE/RL-92-18, 1993, Semiworks 
Plant Source Aggregate Area Management Study Report) 

• DOE/R.L-98-28, the Implementation Plan 

• DOE/RL-96-81, Waste Site Grouping for 200 Areas Soil Investigations. 

The majority of the radionuclide and no:pradiological waste disposed ofby operations associated 
with the ·200-1S- l and 200-ST- l OU waste sites was not documented in historical records. 
However, rough-order-of-magnitude estimates for some of the waste sites are documented in 
DOEIRL-98-28 and ·wros based on waste stream analyses for each waste site; The available 
inventories are presented in Appendix C, which contains summary information on the waste sites 
covered by this work plan. The inventories, where present, predominantly consisted of 
cesiwn-137, strontium-90, uranium, plutonium, nitrate, and sodium dichromate 
(DOE/RL-96-81 ). 

3.2 ENVIRONMENTAL MONITORING 

Current efforts at the Hanford Site focus on environmental cleanup. Before the recent cleanup · 
efforts began, monitoring was perfonned across the Hanford Site to measure and evaluate long­
term trends in the environmental accumulation of radioactive contamination. Risks associated 

· 3-1 
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with unacceptable levels of contamination typically were addressed by stabilizing the waste sites 
with soil, concrete, and/or gravel backfill to minimize impact on human health and the 
environment. 

Typically, the accumulation of radioactivity at disposal sites was evaluated through gathering 
and analyzing soil samples. These samples generally were collected less than 0.3 m (1 ft) 

. directly below the bottom of the receiving sites. Samples were collected annually, however, the 
number of samples collected was limited and sample locations were not always documented. 
Therefore, little or no information typically is available to evaluate the laterai and vertical extent 
of contamination in the vadose zone during active periods of discharge. Nonradioactive 
constituents usually were not analyzed for. Scintillation logging commonly was performed in 
boreholes adjacent to waste sites. The logs were used to determine the extent of radiological 
contamination in the subsurface, however, these logs are not quantitative and only generally 
indicate the presence of radiological contamination. Groundwater is monitored for some 
constituents at these sites through RCRA requirements and the Sitewide groundwater-monitoring 
program. 

Currently, environmental monitoring at _the Hanford Site consists of effluent monitoring, 
groundwater and vadose zone monitoring, and environmental surveillance. The environmental 
surveillance is conducted for the following media: 

• Air 
• Surface water and sediments 
• Drinking water . 
• Fann and fann products 
• Soil and vegetation 
• External radiation. 

Air, external radiation, soil, and vegetation are evaluated routinely in the 200 Areas as part of the 
Hanford Site near-facility and environmental monitoring programs. Results of the near-facility 
and environmental monitoring programs are presented in annual reports. The annual reports, 
PNNI.r 13230, Hanford Site Near-Facility Environmental Monitoring Data Report for Calendar 
Year 1999, and PNNL-13316, Hanford SiteEnvironmental Report for Calendar Year 2000, 
contain data most applicable to the 200-IS-l and 200-ST-l OUs. PNNL-13230 focuses on 
monitoring activities near facilities that have potential to or have discharged, stored, or disposed 
of radioactive or hazardous materials, including those facilities within the 200 Areas. 
PNNL-13316 covers the entire Hanford Site, including those areas not associated with operations 
(e.g., the 600 Area). This annual report examines the resources associated with the Hanford Site, 
including the media listed in the previous paragraph and groundwater. Results of monitoring 
efforts pertinent to the 200-IS-l and 200-ST-1 OU waste sites are presented in Section 3.3.7. 
The potential impacts of 200-IS-l and 200-ST-1 OU waste site contamination on human health 
and the environment are discussed in Section 3.5. 

Groundwater also is routinely monitored Site wide. More than 600 monitoring wells are 
sampled annually to characterize groundwater flow; groundwater contamination by metals, 
radionuclides, and nonradiological constituents; and the extent of contamination. Contaminated 
groundwater, ingestion risk, and dose also are assessed. Results of groundwater monitoring and 
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remediation are presented in annual reports, the most recent of which is PNNL-13788, Hanford 
Site Groundwater Monitoring for Fiscal Year 2001. The groundwater monitoring reports also 
summarize vadose zone characterization activities conducted on the Hanford Site _as part of other 
projects. 

3.3 NATURE AND EXTENT OF CONTAMINATION 

The following sections describe the nature and extent of contamination at the RCRA TSD units 
and representative waste sites. 

3.3.1 Tank 241-CX-70 

3.3.1.1 Sources of Waste Contributions 

As described in Chapter 2, the 201-C Building, A Cell, was reported as discharging waste to 
Storage Tanlc 241-CX-70. According to Figure 2 ofHW-31373, Hot Semiworks REDOX 
Studies, and Hanford Site Drawings H-2-4093, Hot Semiworks Process Piping Plan A Cell; 
H-2-4105, Hot Semiworks Engineering Flow Sketch; and H-2-4335, Hot Semiworks Waste Line 
Bldg 201-C to TK-70; the following equipment discharged waste from A Cell to 
Tank 241-CX-70: steam transfer jets and piping that connected the scrubber, oxidizer, dissolver, 
feed make-up and waste receiver tanks, as well as the centrifuge to the waste concentrator tank. 

3.3.1.2 Maximum Inventory of Waste Managed · 

According to HW-52860, Standby Status Report for Hot Semiworks Facility, the total estimated 
effluent volume received was 95,000 L (25,000 gal) of nonneutralized REDOX waste. However, 
in May 1974, the.material level measurements indicated that 14 ft ofliquid and slµdge remained 
in the tank (AR0027). Based on the 1974 materiallevel reported, Tank 241-CX-70 had 
approximately 11,000 L (2,900 gal) more inventory than it reportedly received in 1957 
(HW-52860) for a total of 106,000 L (28,000 gal). 

3.3.1.3 Historical Sampling and Analysis 

Limited information is available to evaluate the nature and extent of contamination beneath 
Tank 241-CX-70. Well 299-E27-5, located about 77 m (253 ft) east of Tank 241-CX-70, was 
drilled in September 1962 to a depth of 102 m (335 ft). No information was available regarding 
soil samples or radiological surveys in the vadose zone. Groundwater levels for March 2002 
were reported at 87 m (284 ft) below ground surface (bgs). Sample data for Well 299-E27-5, last 
reported in 1987, sho~ed strontium and uranium concentrations ranging from 0.01 pCi/L to 2.04 
pCi/L . . In 1967, strontium levels ranged from 2.4 pCi/L to 28 pCi/L. 

The amount of effluent discharged to the soil column is unknown, but comparing liquid level 
data from July 1974 to the data from an unknown later date indicated that the tank had not 
leaked. The tank was designed and constructed specifically for storing high-level process waste 
in support of the Semi-Works processes. In April 1976, analysis of the remaining sludge in 
Tank 241-CX-70, reported that fission products totaled about 4,300 Ci of strontium-90, 870 Ci of 
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cesium-137, and 3.4 Ci ofTRU (SD-WM-SAR-003, The Safety Analysis Report for the 
Decontamination and Decommissioning of the Strontium Semiworks Complex). 

Sludge removal activities began in the summer of 1987 with the construction of a sluicing­
pumping.system. Grab samples collected on August 17, 1988, showed alpha readings ranging 
from 390 nCi/g to 690 nCi/g of filtered solids. The TRU content of the sludge was 
approximately 50 nCi/g with a pH of 13 in the ·liquid phase. Halogenated hydrocarbons were 
recorded at 0.0009 wt%. In addition, as reported in 12712-PCL88-019, Analysis of Sludge 
Samples from Hot Semiworks Tank CX-70, qualitative identification classified the organics as 
aliphatic amines or possibly aliphatic alcohol. Later the waste was removed; the tank is empty. 

Because the tank integrity seems to be intact, an assumption for the conceptual model focused on 
the potential leaks associated with the pipe connections above the tank. Although leakage has 
been reported from the pipe connections, the conceptual model conservatively assumes that 
0.1 percent of the total waste transferred (i.e., 95 L [25 gal]) to the tank through the associated 
piping could potentially have leaked. Assuming this potentially released volume is in the soil 
adjacent to and beneath the tank, the entire volume is capable of being retained by the soil within 
9 m (30 ft) of the ground surface. Based on these assumptions, waste water and mobile 
contaminants most likely have not affected groundwater because the soil column pore volume is 
greater than the estimated liquid release. 

The status of groundwater contamination near Tanlc 241-CX-70 is described in the Hanford Site 
groundwater monitoring report (PNNL-13788). Reported groundwater concentrations of 
iodine-129 exceed groundwater protection standards beneath the waste site. Groundwater 
plumes in the 200 East Area are shown in Figures 3-1 and 3-2. Groundwater' wells in the area 
are sparse and mainly cross gradient (east or west) of the site and, therefore, do not provide 
useful analytical information. One downgradient well 299-E27-1 was reviewed for groundwater 

· concentrations of uranium and strontium. The records, compared to the results from 
Well 299-E27-5, were generally equivalent and ranged from 0.259 pCi/L to 2.04 pCi/L. 

3.3.2 Tank 241-CX-71 

3.3.2.1 Sources of Waste Contributions 

The 201-C Building Hot Sh9p routed condensate, coil, and condenser cooling waters containing 
low-level radioactivity waste from the hot sinks to Tank 241-CX-71 .before discharging the waste 
to the 216-C-1 and 216-C-5 Cribs according to WHC-SD-DD-TI-040, Tank 241-CX-72 
Preliminary Waste Characterization, and Drawings H-2-4010, Strontium Semiworks & Vicinity 
Outside Lines Key Map; H-2-4420, Plot Plan Hot Semiworks Waste Self Concentrator; and 
H-2-4535, Plot Plan Hot Semiworks Waste Self Concentrator. 

3.3.2.2 Maximum Inventory of Waste Managed 

The total estimated_effiuent volume received was approximately 33 million L (8.8 million gal) of 
waste (AR00227, "Disposition and Isolation of Tanks 270-E-1, 270-W, 241~CX-70, 241-CX-71 , 
and 241-CX-72"). 
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3.3.2.2.1 Historical Sampling and Analysis. Limited information is available to evaluate the 
nature and extent of contamination beneath Tank.241-CX-71. Well 299-E27-5, drilled in 
September 1962, is located about 314 ~ (1,000 ft) to the east. The maximum depth of the boring 
was 102 m (335 ft). No information was available regarding soil samples or radiological surveys 
in the vadose zone. Groundwater levels for March 2002 were reported at 87 m (284 ft) bgs. . 
Sample data for Well 299-E27-5, last reported in 1987, showed strontium and uranium 
concentrations ranging from 0.0107 pCi/L to 2.04 pCi/L. In 1967, strontium levels ranged from 
2.4 pCi/L to 28 pCi/L. 

The effluent volume discharged at this site to the soil column is unlrnown and depends on the 
integrity of the stainless steel tank during its year of operation. Tank 241-CX-71 was designed 
and constructed for the neutralization of acidic low-level radioactive waste. 
WHC-SD-DD-SAD-001, "Safety Evaluation for Interim Waste Management Activities in Tank 
241-CX-70, Tank 241-CX-71, and 241-CX-72" reported that the estimated waste discharged to 
Tank 241-CX-71 contained 2.46E-08 g/L plutonium, 43,000 nCi/L Sr-89/90 and 1,600 nCi/L 
Cs-137. The maximum inventory was estimated at 6 Ci TRU and 6,000 Ci of beta. 

In October 1990, gas, liquid, and sludge samples were collected from Tank 241-CX-71. 
Extremely low concentrations of methyl ethyl ketone, xylene, and toluene ranging from 7 to 
54 ppb were measured. Cyanide was measured in the sludge at 21 ppm. 

The stainless steel tank was in operation for less than 3 years. An assumption for the conceptual 
model focused on the potential leaks associated with the pipe connections above the tank. 

· Because no leaks from the pipe connections were docwnented, the conceptual model asswnes 
that O. lgal/hr (i.e., potentially 8,300 L [2,200 gal]) could have leaked over the time the 
neutralizing tank and associated piping were in service. Asswning this volume is within the soils 
adjacent to and beneath the tank, the entire volwne is capable of being retained by the soils 
within 15 m (50 ft) of the ground surface. The soil column pore volwne is greater than the 
estimated liquid release; consequently wastewater and mobile contaminants likely have not 
affected the groundwater. 

The status of groundwater contamination near Tank 241-CX-71 is described in PNNL-13 788. 
The report indicates that groundwater concentrations of iodine-129 exceed groundwater 
protection standards beneath the site. Groun,dwater plumes in the 200 Bast Area are shown in 
Figures 3-1 and 3-2. Groundwater wells in the area are sparse and mainly cross gradient and, 
therefore, do not provide useful at).alytical information. Uranium and strontium records for Well 
299-E27-5 indicate concentrations ranging from 0.26 pCi/L to 2.04 pCi/L. This well lies 
downgradient of Tank 241-CX-71. Based on the review of the operational history, these plumes 
are not the result of Tank 241-CX-71 operation. 

3.3.3 241-CX-72 Tank 

3.3.3.1 Sources of Waste Contributions 

According to WHC-SD-DD-TI-040and Drawings H-2-4093, H-2-4420 and H-2-4535, only A 
and C Cells of the 201-C Building discharged waste to storage tank 241 -CX-72 . 
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3.3.3.2 Maximum Inventory of Waste Managed 

According to HW-52860, the estimated effluent volume received was 8700 L (2,300 gal) of 
liquid waste. 

3.3.3.3 Historical Sampling and Analysis 

Limited information is available to evaluate the nature and extent of contamination beneath 
Tank 241-CX-72. The nearest groundwater well is 299-E27-5, located about 57.3 m (188 ft) to 
the east of the tank. The well was drilled in September 1962 to a depth of 102 m (335 ft). No 
information was available regarding soil samples or radiological surveys in the vadose zone. 
Groundwater levels for March 2002 were reported at 86.6 m (284 ft) bgs. A search of the 
Hanford Environmental Information System (HEIS) for strontium and uranium for well 
299-E27-5 showed that the constituents were last reported for 1987. Concentrations ranged from 
0.0107 pCi/L to 2.04 pCi/L. Strontium levels reported for 1967 ranged from 2.4 pCi/L to 
28 pCi/L. . 

The effluent volume discharged at this site to the soil column is Ulll91own. The probability of 
contamination spread from this site is estimated to be zero to very low. The tank received only 
8,700 L (2,300 gal) of liquid ·waste (HW-52860). In addition, rpaterial level measurements 
indicated that 74 in. of sludge and i in. ofliquid were present in the tank in July of 1974 and 
76 in. of sludge and 1 in._ ofliqliid were present in November of that year. Tank 241-SX-72 was 
designed and constructed specifically for the concentration and terminal storage of waste from · 
the pilot PUREX studies. Irt AR00227, sampling results for a clear, light brown solution with a 
pH of 9 .5 and a trace of solids were reported as follows: · 

• · Total plutonium. 1.13 x 10-8 grams/gal . 
• Total uranium. 2.43 x I 0-3 grams/gal 
• Strontium-89/90. 4.33 mCi/g 
• Cesium-137. Analyzed for and not detected. 

In 1988, nondestructive assays were performed to evaluate the radiological content of Tank 
241-CX -72. Three smears were collected from an agitator tod that was inadvertently removed 
from the tank. WHC-SD-CP-TI-148, Radiological Evaluation of Hot Semiworks 
Tank 241-CX-72, reported alpha activity between 2,000 and 8,000 disintegrations per minute 
(dp:rn), gamma activity between 2.64 E 3 3 and 5.81 E 3 3 pCi and a beta-to-gamma ratio of25:l. 
The report concluded that the residual waste material contains 15 0 g to 200 g of plutonium. 
WHC-SD-DD-TI-051, An Estimation of the Radionuclide . Content of Tank 2 41-CX-7 2, estimated 
that between 9,000 and 10,000·ci of cesium-137 would be present on the basis of data presented 
in WHC-SD-CP-TI-148. The sludge was never removed from the tank. 

Because the tank integrity seems to be intact, an assumption for the conceptual model focused on 
the pot~ntial leaks associated with the pipe connections above the tank. Although no information 
about the volume of leakage from the pipe connections is available, the conceptual model 
assumes that 1 percent or 87 L (23 gal) of the waste transferred to the tank through the associated 
piping could have leaked. Assuming that this potential was realized, the released volume is 
within the soils adjacent to the tank and the entire volume can be retained by the soils within 
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4.6 m (15 ft) of the ground surface. Thus wastewate,r and mobile contaminants have most likely 
not affected groundwater because the soil column pore volume is greater than the estimated 
liquid release. · 

The status of groundwater contamination near Tanlc 241-CX-72 is described in PNNL-13788. 
The report indicates that groundwater concentrations of iodine-129 exceed groundwater 
protection standards beneath the site. Gr~undwater plumes in the 200 East Area are shown in 
Figures 3-1 and 3-2. Groundwater wells in the area are sparse and mainly cross gradient ( east or 
west) of the site and, therefore, do not provide useful analytical information. Downgradient 
well 299-E27-1 was reviewed through HEIS for groundwater concentrations of uranium and 
strontium. The records were generally equivalent to those for well 299-E27-5, and ranged from 
0.259 pCi/L to 2.04 pCi/L. These plumes are not expected to be associated with tank operations. 

3.3.4 Hexone Storage and Treatment Facility 

Located in the southeast corner of the 200 West Area, the HSTF consists of two 91,200 L 
(24,000 gal) tanks {DOE/RL-88-21, Dangerous Waste Permit Application) used to store reagent­
grade hexone for use in the REDOX Plant. These tanks received waste during the 
decontamination of the REDOX Plant. 

3.3.4.1 Tank 276-S-141 

3.3.4.1.1 Sources of Waste Contribution 

Essentially pure hexone waste was transferred to Storage °Tank 276-S-141 from the 276 Building 
located to the south of the tank, as described in Section 2 and shown on Hanford Site Drawing 
H-2-5304, 276 Organiq-Solvent Make-Up Storage Piping. 

3.3.4.1.2 Maximum Inventory of Waste Managed 

The estimated volume ofhexone received.by Tank 276-S-141 was 605,600 L (160,000 gal) . 
This estimate is based on CCN 100786, "276-S-141/142 Hexone Storage Tank Sludge Sampling 
Results,", which reported that 76,000 L (20,000 gal) of essentially pure hexane was discharged 
to .Tank 276-S-141annually. . 

3.3.4.1.3 Historical Sampling and 4llalysis 

Limited information is available to evaluate the nature and extent of contamination beneath the 
Tanlc 276-S-141. Well 299-W22..:.14, drilled in March 1956, is located approximately 38 m 
(125 ft) northwest of the hexone tanks and is 104 m (342 ft) deep; Information about soil_ 
samples or radiological surveys in the vadose zone was ·not available. The groundwater level in 
Well 299-W22-20 for March 2002 was reported as 1_34.62 m (441.37 ft). Strontium levels were 
monitored in this well from January 1956 through February 1961 with concentrations ranging 
from 55 pCi/L to 7000 pCi/L; uraniwn was monitored from August 1956 to December 1957 with 
concentrations ranging from 1.5 pCi/L to 24 pCi/L. 
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The probability of contamin8;tion spread from a tank leak is estimated to be zero to very low. In 
April 1976,· ARH-CD-639, Integrity of Tank 276-S-141 and 276-S-142, reported the integrity of 
the tank as good. The tank's average wall thickness was 0.83 cm to 0.92 cm (0.327 to 0.363 in.); 
the tank was constructed specifically to store clean hexane. 

The tank was sampled twice and the results were repo;ted in and ARH-CD-685, . 
Characterization of the Contents of Organic Waste Storage Tanks 276-S-141 and 276-S-142, and 
WHC-SP-0350, Hexone Remediation Demonstration Plan for Tanks 276-S-141 and 276-S-142. 
The 1976 analytical work (ARH-CD-685) characterized the material in both tanks and included 
preliminary distillation tests. The 1988 (WHC-SP-0350) work obtained fully representative 
concentrations with the goal of determining a practical means for treating and disposing of the 
waste. These results are consistent with the operator-based lmowledge of process information. 
The analytical results and historical knowledge are summarized from DOE/RL-92-40). 

Tank 276-S-141 has a capacity of76,000 L (20,000-gal)) and contained the following: 

• Hexane 
• Water 
• Total Alpha 
• Total Beta 
• Iodine-129 
• Tritium 

98.4% 
1.6% 
<31 pCi/L 
4,910pCi/L 
5,460 pCi/L 
7,470,000 pCi/L (estimate). 

Pumpable liquids were removed from the tank in 1991 after which it contained approximately 
950 L (250 gal) ofresidual tar-like sludge. The sludge was collected and analyzed in 
March 2001. The principle chemical components of the sludge were normal petroleum 
hydrocarbons, tributyl phosphate, iron oxide, and hexane. The principle radionuclides were 
americium-141 , plutonium isotopes, strontium-90, and cesium-137 (CCN 100786, 
"276-S-141/142 Hexane Storage Tank Sludge Sampling Results"). 

. . 
Because the tank integrity seems to be intact, an assumption for the conceptual model focused on 
the potential leaks associated with the pipe connections above the tank. Although no information 
about leak volumes from the pipe connections is available, the conceptual model assumes that 
0.05 gal/hr or 4,800 L (1,300 gal) could have leak,ed over the time the tank and associated piping 
were in service. Assuming this potentially released volume is within the soils adjacent to and 
beneath the tank, the entire volume can be retained by the soils within 6.7 m (22 ft) of the ground 
surface. Thus, wastewater and mobile contaminants most ,likely have not affected the 
groundwater. 

The status of groundwater contamination in the vicinity of Tank 276-S-141 is described in 
PNNL-13788 . The report indicates that groundwater concentrations of carbon tetrachloride, 
ioq.ine-129, and uranium exceed groundwater protection standards beneath the waste site. 
Groundwater plumes in the 200 West Area are shown in Figures 3-3 and 3-4. However, based 
on process history,· these plumes are not presumed to be associated with these tanks. Few 
groundwater wells are in the area and are located west, southeast, and east-northeast of the tank. 
However, because of their distance from the tank and the other surrounding waste sites they do 
not provide useful information about this site. 
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3.3.4.2 Tank 276-S-142 

3.3.4,2.1 Sources of Waste Contributions 

According to Drawing H-2-5304, Storage Tank 276-S~l42 originally was used to store reagent­
grade hexone from the 276 Building, located to the south of the tank, . Later it was used to store 
NPH aJ?.d TBP during a one-time separations activity involving fuel from the Shippingport 
reactor. 

3.3.4.2.2 Maximum Inventory of Waste Managed 

The total estimated effluent volume received by 276-S-142 was 980,000 L (256,000 gal) of 
mainly reagent-grade hexone as described above. This volume is based on the information in 
DOEfRL.96-82, which reported that 61 ,000 L (16,000 gal) ofhexone waste was discharged to 
Tanlc 276-S-142 annually. 

3.3.4.2.3 Historical Sampling and Analysis 

Limited information is available to evaluate the nature and extent of contamination beneath 
Tank276-S-142. Well 299-W22-14, drilled in March 1956, is located approximately44 m 
(145 ft) to the northwest and is 104 m (342 ft) deep. No information was available about soil 
samples or radiological surveys in the vadose zone. The groundwater elevation in 
Well 299-W22-14 is approximately 134.6 m (441.3 ft). Strontium was monitored from 
January 1956 through February 1961 with concentrations ranging from 55 pCi/L to 7,000 pCi/L. · 
Uranium was monitored from-August 1956 to December 1957 with concentrations ranging from 
1.5 pCi/L to 24 pCi/L. 

The probability of contamination spread from a tank leak is estimated to be zero to very low. 
ARH-CD-639 stated that the integrity of the tank is good. The tank's average wall thickness was 
0.89 cm to 0.91 cm (0.3'50 to 0.357 in.); the tank was designed and constructed specifically to 
store clean hexone. The tank contents were sampled twice. The 1976 analytical w:ork (ARH­
CD-685) characterized the material in both tanks ·and included preliminary distillation tests. The 
1988 work (WHC-SP-0350) obtained fully representative concentrations with the goal of 
determining a practical means for treating and disposing of the waste. The results are consistent 
with the operator knowledge of process information. The analytical results and historical 
knowledge are summarized from DOE/RL-92-40. Tank 276-S-142 has a capacity of76,000 L 
(20,000-gal) and contained the following: 

• 7600 L (2,000 gal) of water 
• 53,000 L (14,000 gal) of the following mixture: 

- 60%hexone 
- 25 .2% normal paraffin hydrocarbon 
- 12.6% tributyl phosphate, and 1.7% water 
- 380 L (100 gal) tarry sludge resting on the base of the tank. 

The radionuclide inventory is as follows: 

• Total alpha 
• Total Beta 

2,070,000 pCi/L 
871,000 pCi/L 
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• Iodine-129 34,500 pCi/L 
• Tritium 3,162,000 pCi/L (estimated). 

After the pumpable liquids were removed from the tank in 1991, it contained approximately 
950 L (250 gal) ofresidual tar-like sludge. The sludge was collected and analyzed in 
March 2001. The principle chemical components of the sludge were normal petroleum 
hydrocarbons, tributyl phosphate, iron oxide, and hexone. The principle radionuclides were 
americiurn-141, plutonium isotopes, strontiurn-90, and cesium-137 (CCN 100786). 

Because the tank integrity seems to be intact, an assumption for the conceptual model focused on 
the potential leaks associated with the pipe connections above the tank. Although no information 
about leak volumes from the pipe connections is available, the conceptual model assumes that 
0.05 gal/hr or 4800 L (1,300 gal) ~ould have leaked over the time the tank and associated piping 
were in service. Assuming this potentially released volume is within the soils adjacent to and · 
beneath the tank, the entire volume can be retained by the soils within 6.7 m (22 ft) of the ground 
surface. Thus, wastewater and mobil~ contaminants most likely have not affected the 
groundwater. 

The status of groundwater contamination in the vicinity of Tank 276-S-141 is described in 
PNNL-13788. The report indicates that groundwater concentrations of carbon tetrachloride, 
iodine-129, and uranium exceed groundwater protection standards beneath the site. Based on 
tank operation, these plumes are not associated with the tanks. Groundwater plumes in the 
200 West Area are shown in Figures 3-3 and 3-4. Groundwater wells in the area of the waste site 
are sparse and distant. Groundwater monitoring wells aie located west, southeast, and east­
northeast of the tank site. Because of their distance from the tank and the other surrounding 
waste _sites, they do not provide useful analytical information for the tank. 

3.3.4.3 Combined Hexone Tank Sampling . 

In March 2001, Tanks 276-S-141 and-142 were sampled and the samples were analyzed. in 
accordance with DOE/RL-2000-73, Rev. 0, Sampling and Analysis Plan/or the 276-S-141/142 
Hexane Tank Stabilization/Characterization Project. The sampling event included deploying a 
video camera into the tanks through the 0.61 m (2-ft)-diameter riser to visually survey the inside 
of the tank and to guide the survey efforts. Samples were collected through the 0.61 m (2-ft)­
diameter riser and the 10 cm ( 4-in. )-diameter risers of each tank. 

The video survey showed that the volume of residual material in both tanks was approximately 
494 L (130 gal). No free liquid was observed in either tank. The sludge-appeared to be a 
uniform tar-like layer extending the length of the tank across the bottom with a dried, cracked 
crust. The sludge depth appeared to be approximately equal to the 8.25 cm (3.25-in.) _diameter of 
the sample tool (beaker). 

The video survey showed both tanks to be structurally sound. The tanks' internal swfaces 
appeared rusted, but had no apparent pits or voids. No evidence was present to suggest that 
either tank was leaking; however, no soil samples were taken from around the truµcs. More 
details are provided in CCN 088368. 
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Analytical results for the sludge samples from Tanks 276-S-141 and-142 are presented in 
CCN 100786. CCN 100786, Table 2, contains results for sludge collected from Tank 276-S-141 ; 
Table 3 contains results for sludge collected from Tank 276-S-142; Table 4 summarizes the TRU 
analytical results for both tanks. 

The sluqge collected from Tanks 276-S-141 and 276-S-142 can be characterized as a dark­
colored, mildly acidic, phosphate tar. Sludge collected on the tanks' west ends was less viscous, 
with densities of0.97 g/mL and 0.91 g/mL for Tanks 276-S-141 and -142, respectively. Sludge 
collected from the tanks·' east ends was more granular in texture, with densities of 1.21 g/mL and 
1.20 g/mL for Tanks 276-S-141 and -142, respectively. The pH of the sludge samples ranged 
from 3.2 to 4.8 (standard units). The principle chemical components of the sludge are normal 
petroleum hydrocarbons, tributyl phosphate, iron oxide, and hexone. The principle.radionuclides 
detected in the sludge samples are americium-141, plutonium isotopes, strontiwn-90, and 
cesium-13 7. The sludge in Tan1c 246-S-142 contains approximately four times the amount of 
radioactive material as the sludge in Tank 246-S-141. 

3.3.S 200-E-111 Tank Farm Process Piping 

3.3.5.1 Sources of Waste Contributions 

The amount and content of liquid waste transported in the 200-E-l 11 Pipeline vaned based on 
the source plant and the time of operations. In the late 1960' s, high-level waste was sluiced from 
the A and AX Tank Farms and routed to B Plant for cesium and strontium removal through the 
AR-Vault and 200-E-1 l l Pipeline (WIDS). Before slµicing, the A Tank Farm stored PUREX 
waste~ including high-level waste, acid-concentrator waste, organic wash waste, carbonate wash, 
and self-concentrating waste (WHC.,SD-WM-ER-308). B·efore sluicing, the AX Tank Farm 
contained PUREX high-level waste, organic wash waste, PUREX acid waste, PUREX sludge 
supernatant liquid, and B Plant fission product waste (HNF-SD-HTI-Tl-001). The C Tank Farm 
received bismuth phosphate metal waste, PUREX sludge supernatant liquid enroute to B Plant, 
cycle waste and process decontamination waste from B Plant, and process waste from U Plant. 

3.3.5.2 Maximum Inventory of Waste Managed 

The amount of effluent transferred by the 200-E-l 11 pipeline is unknown. However, the 
estimated amount of effluent released by the 200-E-111 pipeline in February 1971 to the 
UPR-200-E-86 site was 66,000 L (17,000 gal) of mainly cesium-137 liquid waste 
(RHO-CD-673, Handbook 200 Areas Waste Sites). . 

3.3.5.3 Historical Sampling and Analysis 

In 1971 and 1972, 14 shallow wells were drilled to assess the soils adjacent to and beneath the 
200-E-111 and UPR-200-E-86 pipelines near the southwest corner of the C Tan1c Farm. The 
pipeline also is known as V108 and 812 at the unplanned release UPR-200-E-86 location. 
Contamination was reported for three of these wells according to a November 9, 1972, letter 
entitled, "PSS Line Leak (Line No. 812)" (METZ 1972) and RHO-CD-673. Elevated readings 
for cesium in the soil were reported from 0.3 m to 5.5 m (1 to 18 ft) bgs. One of the wells was 
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terminated at 1.8 m (6 ft) because the driller encountered radiation. The release was assumed to 
be associated with a joint in the pipeline. 

According toRPP-7494, Historical Vadose Zone Contamination from A, AX; and C Tank Farm 
Operations, the contaminated area was 36 ni2 (387 fi2). The depth of the contamination, 9 m 
(30 ft) bgs, was calculated from the volume of material spilled and soil column pore space: 
Extrapolating from this information, wastewater and mobile contaminants have not reached 
groundwat~r because the soil column pore volume is greater than the estimated liquid release. 

The status of groundwater contamination near the 200-E-1 l l/UPR-200-E-86 Pipeline is 
described in PNNL-13788. While the report indicates that groundwater concentrations of 
iodine-129, nitrate, tritium, technetium-99, and uranium exceed groundwater protection 
standards beneath the site, the concentrations are not attributed to the UPR. Groundwater plumes 
in the 200 East Area are shown in Figures 3-1 and 3-2. Groundwater wells are located south, 
east, and northeast of the site. However, because of their distance from the pipeline and other 
surrounding waste sites, the wells do not provide useful analytical information for the pipeline. 
The nearest Hanford Site Groundwater Monitoring Program well is 299-E27-13, drilled in 
October 1°989, is located approximately 46 m (150 ft) to the south. No information was available 
regarding soil samples or radiological surveys in the vadose zon·e. Technetium was monitored 
from July 1991 through March 2002 with concentrations ranging from 11 pCi/L to 492 pCi/L. 
Cesium was monitored from February 1990 to Marc,h 2002 with concentrations ranging from 
0 pCi/L to 11.9 pCi/L. Well 299-E27-12, part of the Hanford Site Groundwater Monitonng 
Program, was sampled for groundwater concentrations of technetium and cesium. Technetium 
was monitored froni July 1991 through March 2002 with concentrations ranging from 1.04 pCi/L 
to 93.4 pCi/L. Cesium was monitored from February 1990 to March 2002 with concentrations 
ranging from 0:118 pCi/L to 4.75 pCi/L. The concentrations generally were lower than those 
found in Well 299-E27-12. 

Analogous information on pipelines leaks is contained in BHI-00033, Surface and Near Surface 
Field Investigation Data Summary Report/or the 200-UP-2 Operable Unit, which documents a 
1994 field investigation of the 200-UP-2 OU. The field investigation was conducted in 
conjunction with the 200-UP-2 limited field investigation (LFO (DOFJRL-95-13, Rev. 0, Limited 
Field Investigation for the 200-UP-2 Operable Unit) and examined surface soil contamination 
and uptake of radionuclides and metals by vegetation at the 216-U-8 Crib. The LFI also covered 
the 216-U-8 Vitrified Clay Pipeline (216-U-8 VCP, officially known in WIDS as waste site 
200-W-42), the 216-U-1 and -2 Cribs, and the 216-U-10 Pond. ,A.s part of the LFI at the 
216-U-8 Crib, an integrity investigation also was conducted on the pipeline that discharged to the 
crib. The investigation was undertaken to determine the potential of this vitrified clay pipeline to 
leak and cause soil contamination. The investigation consisted of surveying sections of pipeline 
with an in-line video camera and collecting 23 surface and near-swjace soil samples to depths of 
2 to 4 m (7 to 12 ft). The samples were collected in the area of the pipeline between Beloit 
Avenue and the 216-U-8 Crib. These depths represent the approximate location of the top of the 
pipeline in the subsurface. Activities and results are described in greater detail in BID-00033 
and DOE/RL-95-13 . 

The pipeline integrity investigation yielded a number of observations. In the vitrified clay 
section of the pipeline, many of the joints were dislodged, allowing silty sandy material to enter 

3-12 



~ ==- - - - ----------------·- ·---·-- ·-· --- · -· --·------·· ·- ·-- -· . . -- --·-·-· - - ----------·-· . - . -· . -·· 

DOE/RL-2002-14 REV 0 

the pipeline. The degree of dislodgment varied from minor to very serious. The stainless steel 
section of the pipe was in excellent condition and the joints were sound. 

Surface-soil samples collected during the pipeline investigation typically showed background 
levels of activity for analyzed-for constituents. The highest levels of contamination were 
detected in the subsurface near the vitrified clay pipe. However, many constituents were 
distributed throughout the 4 m (12-ft) depth being investigated. The data also suggested that 
minor lateral spreading (no more than 1 to 2 m [3 to 5 ft]) occurred. The maximum 
concentrations of americium-241, cesium-13 7, plutonium-239/240, and strontiwn-90 detected 
during the pipeline investigation were 426 pCi/g, 49,100 pCi/g, 70.6 pCi/g, and 1380 pCi/g, 
respectively. The highest strontium activity was detected in a vegetation sample. Soil sampling 
results for constituents are presented graphically in BHI-00033 and are discussed in DOE/RL-
2000-60, Rev. 0, 200-PW-J Uranium Rich Process Waste Group Operable Unit RIIFS Work 
Plan and Process Waste RCRA TSD Unit Sampling Plan) . 

The 200-W-42 Diversion Box is included in DOE/RL-2000-60 as part of the 216-U-8 Crib 
representative site, but no further investigation is planned. 

3.3.6 200-W-59 Diversion Box 

3.3.6.1 Sources of Waste Contributions 

Several operations within the Z Plant complex discharged waste to the 216-Z-l 2 Crib via the 
200-W-59 Diversion Box (WIDS). 

3.3.6.2 Maximum Inventory of Waste Manag~ 

RHO-ST-21, Report on Plutonium Mining Activities at 216-Z-9 Enclosed Trench, estimated the 
effluent volume that was routed through the 200-W-59 Diversion Box as 281,000,000 L 
(74,240,000 gal) of mainly slightly basic, low-salt (sodium, calcium, magnesium, aluminum, 
manganese, fluoride, and nitrate) solutions containing small amounts of organic 
(tributyl/phosphate and dibutyl butyl phosphate) and radioactive (plutoniwn, americium, 
neptunium, and curium) elements). 

3.3.6.3 Historical Sampling and Analysis 

Four shallow wells, Wells 299-W-18-151, -154, -155, and-156, were drilled in 1976 between the 
216:..Z-12 Crib and the 200-W-59 Diversion Box to evaluate the near-surface soils. All of the 
wells showed plutonium contamination activity at approximately 5 m. The source of the 
contamination is thought to be unsealed joints of vitrified clay pipe th?t extend from the south 
side of the diversion box to the crib. RHO-ST-21 stated that engineering drawings did not 
specify seals to be used for the butted vitrified clay pipe connections between the diversion box 
and the crib. The report also indicated that the vitrified clay pipe sections were 3 m (10 ft) long. 
The log for Well 299-W18-156 reported contamination at 5.3 m to 5.5 m (17.5 to 18 ft) bgs. 
This well is approximately 3. 7 m (12 ft) to the west of the 200-W-59 Diversion Box and is the 
closest of the four wells drilled. Other activity measurements in wells adjacent to and beneath 
the 216-Z-12 Crib reported that the b~k of the plutonium was sorbed onto sediments within 3 m 
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(10 ft) of the crib bottom and decreased rapidly with depth. Plutonium activity at 12 m (39 ft) 
beneath the crib was reported at less than 1 pCi/g. However, low-level plutonium and americium 
activity was detected from 30 m to 36 m (98 to 11·8 ft) beneath the crib (36 m (118 ft) was the 
maximum depth sampled). 

Contamination from diversion box leaks is expected-to be zero to very low because the diversion 
box drawings indicate that watertight seals were placed between pipe conduits and the concrete 
diversion box walls. According to Drawings H-2-20986, Crib + Test Wells for 2345 Bldg . 
Wastes, and H-2-44511 sheet 87, Area Map 200 West Z Plant Facilities, the·pipe entering the 
diversion box from the east and the pipe exiting from the west are 15 cm (6-in.) schedule 10 
stainless steel. The floor drain and associated French drain system are shown in 
200-W-59 Dive:rsion Box drawings H-2-20987, Crib 216-Z-12 Plan Sections+ Details and . 
H-2-20988, Crib 216-Z-12 Plan Sections+ Details. Drawing H-2-20988 shows a 1.5 m (5-ft) 
section of 4-in. vitrified clay pipe extending from the diversion box to the northwest.. The 10 cm . 
(4-in.) pipe connects into a 12-in unsealed vitrified clay pipe that extends an additional 6 m 
(20 ft) to the northwest. This section completes the French drain system. The conceptual model 
assumes that any leaks associated with the pipe connections inside the diversion box would be 
transferred through the French drain to the soil column. Although no actual information was 
available, the conceptual model assumes that 0.4 Uhr (0.1 gal/hr) or 40,000 L (12,000 gal} of 
liquid passed through the French drain while the diversion box and associated piping were in 
service. Assuming this potentially released volume is held in the soils adjacent to and beneath 
the French drain system, the entire volume can being retained by the soils within 12 m ( 40 ft) of 
ground surface. Thus, wastewater and mobile contaminants likely have not impacted 
groundwater. 

The status of groundwater contamination near the 200-W-59 Diversion Box is described in 
PNNL-1378 8. While the report indicates that groundwater concentrations of carbon 
tetrachloride and nitrate exceed groundwater protection standards beneath the site, the 
contamination is not attributed to this site. Groundwater plumes in the 200 West Area are shown 
in Figures 3-3 and 3-4. Groundwater wells are located west, east, and northeast of the site, but 
they are few and distant. Because of the distance from the diversion box to the surrounding 
waste sites, the wells do not provide useful information for the diversion box. The nearest 
Hanford Site ·Groundwater Monitoring Program well, Well 299-W18-1, drilled in January 1959, 
is located approximately 64 m (210 ft) to the east. No information was available ·regarding soil 
samples or radiological surveys in the vadose zone. Carbon tetrachloride was monitored from 
April 1-993 through January 2002 with concentrations ranging from 5 µg/L to 4100 µg/L. 
Well 299-W15-38, part of the Hanford Site Groundwater Monitoring Program; was reviewed for 
groundwater concentrations of carbon tetrachloride. Carbon tetrachloride was monitored from 
July 1996 through January 2002 with concentrations ranging from 510 µg/L to 4000 µg/L. The 
records show that the concentrations were generally equivalent to those found in samples taken 
from Well 299~W18-1. · 
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3.3.7 2607-W3 Septic Tank 

3.3.7.1 Sources of Waste Contributions 

The 2607-W3 Septic Tank received sanitary effluent from the 221-T, 222-T, 224-T, and 
271-T Buildings. The tank operated from 1944 until it was filled with sand and abandoned in 
place inAugusf1996. Before being abandoned, the 2607-W3 septic system received 14,187 L 

. (3 ,745 gal) of waste daily. A contaminated process sewer line runs parallel to the sanitary sewer 
line in this area. 

3.3. 7.2 Maximum Inventory of Waste Managed 

The total effluent volume discharged to this site is estimated to be 270,000 m3
• This estimate is 

calculated from the 14,200 Uday (3,750 gal/day) rate reported in WIDS, which, in tum, is an 
average of the current and planned rates reported in WHC-SD-LL-ES-020. 

3.3.7.3 Historical Sampling and Analysis . 

Limited information is av.a.Hable to evaluate the nature and extent of contamination beneath the 
2607-W3 Septic Tank. Well 299-Wl 1-7, drilled in September 1951, is located approximately 
21 m (64 ft) to the southwest. No information was available regarding soil samples or 
radiological surveys in the vadose zone. Cesium was monitored from 1998 to 2001 with 
concentrations ranging from 0.182 pCi/L to 136 pCi/L. Strontium was not monitored and 
carbon tetrachloride was monitored from 1988 to 2001, with concentrations ranging from 
230 µg/L to 2,500 µg/L. 

The estimated effluent volUP1e discharged to the soil column at this site is estimated to be 
250,000,000 L (66,000,000 gal), which is greater than the estimate of the soil pore volwne. (The 
soil pore volume was estimated following the approach in DOE/RL-9.6-81.) 

Although little information is available regarding the nature of contamination within the vadose 
zone at the subject site, a similar 200 West Area septic tank and drain field system has been 
studied. In September 1993 as part of the 200-UP-2 RCRA facility investigation and corrective 
measures study documented in DOE/RL-91-19, Rev. 0, 200-UP-2 RCRA Facility 
Investigation/Corrective Measures Study, Borehole 299-19-97 was drilled to determine the 
possible northern extent of contamination from the 216-U-1 and -2 Cribs. The borehole was 
located approximately 20 rn southwest of the drain field comer. The presence of perched water 
was investigated from the aGtive 2607-W-5 Septic Tank and Drain Field. Perched water was not 
encountered in the borehole; however, a damp-to-moist interval was encountered at a depih of 
55 ft in a silt lens. Contamination from cesium-137 and strontium-90 was detected at 4 ft bgs at 
concentrations of 22 pCi/g and 3.3 pCi/g, respectivelf The underground radioactive material is 
the result of an overflow to the ground from Tanlc 241-U-361 and the 216-U-l and-2 Crib vents 
(UPR-200-W-19). The overflow occurred in the spring of 1953 and decontamination was started 
that same year. The area was backfilled, delineated by a wooden fence, and pqsted with 
"Radiation Zone" signs. In 1992, contaminated soil in the vicinity of the 216-U-1 and -2 Cribs 
was scraped and consolidated near Tank 241-U-361. The surface surrounding the tank was 
surface-stabilized with grout. The area was down-posted from a surface contamination area 
(SCA) to an underground radiation material (URM) area (WIDS). The cesium-137 and 
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strontium-90 analytical results reported in Borehole 299-19-97 at 55 ft_bgs are consistent with 
reports at 167 ft bgs beneath the 216-U-1 and -2 Cribs. The borehole sampling.summary is in 
BHI 00034, Rev. 1, Borehole Summary Report for the 200-UP-2 Operable Unit, 200 West Area, 
and the radionuclide and chemical sample results are available from the HEIS database. The 
2607-W-5 Septic Tank Drain Field that serves the 221-U Canyon Building and the 271-U Office 
Building are still active. The septic tank and associated diversion box are inside a URM area, 
but the tile field is outside the URM boundary. 

The status of groundwater contamination near the 2607-W3 Septic Tank is described in 
PNNL-13404, Hanford Site Groundwater Monitoringfor Fiscal Year 2000. The report indicates 
that the carbon tetrachloride concentration in the groundwater exceeds the groundwater 
protection standards.and guidelines near the crib. Based on process knowledge, this contaminant 
is not associated with waste disposal practices at this site. Major groundwater p·lumes in the 
vicinity of the 200 West Area and the 2607-W3 Septic Tanlc are shown in Figures 3-3 and 3-4. 

3.3.8 Conceptual Co_ntaminant Distribution Models 

. Preliminary conceptual contaminant distribution models were developed for the 200-IS- l and 
200-ST-l OUs in DOE/R.L-96-81. These preliminary models were updated as part of the DQO 
with conceptual contaminant distribution models of representative sites; these models are 
presented in this section. The revised conceptual contaminant distribution models are based on 
data collected at the RCRATSD units and representative sites, and knowledge gained by 
evaluating other 200 Area waste sites. Because limited 9ata were available to evaluate the nature 
and extent of contamination beneath the 241-CX Tank System, HSTF, 200-~.: 111 Tank Fann 
Process Piping, 200-W,-59 Diversion Box, and 2607-W3 Septic Tank, concep~al contaminant 
distribution models were developed based on a general understanding of contaminant transport and 
fate. 

Information pertaining to contaminant sources, release mechanisms, and transport media have 
been incorporated into this discussion of the conceptual contaminant distribution models. This 
information will support an evaluation of the potential risk to hwnan health and th~ environment. 
The conceptual exposure pathway model that discusses exposure routes anci receptors is included 
in Section 3.5. 

The majority of radionuclide and nonradiological inventories disposed of from operations 
associated with the 200-IS-1 and 200-ST-1 OUs waste sites were not documented in historical 
records; however, rough-order-of-magnitude estimates for some of the waste sites are 
documented in DOE/RL-98-28 and WIDS based· on waste stream analyses for the waste sites. 

The following general conclusions can be drawn regarding the conceptual contaminant 
distribution models for the RCRA TSD units and representative sites: 

• The major radionuclide COCs are cesium-137; plutoniwn-238, plutonium-239, and 
plutonium-240; strontium-90; and uranium-234, uranium-235, and uranium-238. 

• Few of the OU waste sites received enough effluent to affect groundwater. 
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• Contamination migrated vertically beneath the waste sites after release. Lateral 
spreading of liquids and contaminants may have occurred at the bottom of the waste 
site at the sand-dominated sequence of the Hanford formation, at the Cold Creek unit, 
and/or at the upper Ringold Formation, if present. 

• Contaminants such as cesium-137 and the plutonium isotopes normally adsorb 
strongly onto shallow-zone Hanford Site sediments, and therefore have high 
distribution coefficients (~). These less mobile contaminants should be detected 
near points of release in the vadose zone. Contaminants with low ~ values 
( e.g., nitrate and tritium) are not readily adsorbed on soil p•articles and migrate to 
greater depth within the vadose zone. For example, cesium-137 ~ > 2,000 mUg) is 
likely to concentrate near the point of release; strontium-90 ~ = 0.4 to 50 mL/ g) and 
uranium(~ ""' 1 mLJg) would be expected at greater depths. Tritium with a~ value 
equal to O will migrate vertically with the wettit)g moisture front (DOFJRL-2000-38, 
Rev. 0, 200-TW-I Scavenged Waste Group Operable Unit and 200-TW-2 Tank Waste 
Group Operable Unit RIIFS Work Plan). 

• Waste sites in the 200-IS-1 OUs no longer receive effluent. Most sites in this OU 
have been stabilized and covered with clean soil. With the cess.ation of artificial 
recharge, the downward flux of moisture through the vadose zone has decreased. 
Residual moisture should continue to decrease in the vadose zone over time and 
equilibrate with the natural recharge rate, thus reducing the potential for future 
impacts to groundwater. S.ome septic tank and drain field sites, such as 2607-W-5, 
continue to receive effluent at the present time. 

The 241-CX Tank System, HSTF, 200-E-11 l Tank Farm Process Piping, 200-W-59 Diversion 
Box, and 2607-W-3 Septic Tank conceptual contaminant distribution models are presented in the 
following figures: 

• Figure 3-5, 241-CX-70 Storage Tank 
• Figure 3-6, 241-CX-71 Storage.Tank: 
• Figure 3-7, 241-CX-72 Storage Tank 
• Figure 3-8, 276-S-141 and 276-S-142 Storage Tanks 
• Figure 3-9; 200-E-111 Tank Farm Process Piping 
• Figure 3-10, ·200-W-59 Diversion Box 
• Figure 3-11, 2607-W3 Septic Tank. 

Potential receptors (human and ecological) may be exposed to the affected media through several 
exposure pathways, including inhalation, ingestion, and direct exposure to external gamma 
radiation. Potential human receptors include current and future Site workers and visitors 
(occasional users). Potential ecological receptors include terrestrial plants and animals, which 
are discussed in Section 3 .3 .9. The conceptual exposure model for the 200-1S-1 and 
200-ST-1 OU s is shown in Figure 3-12. 

Future impacts to humans largely depend on prominent exposure pathways indicated by future 
land uses. A restricted-land-use scenario has been identified for the core zone. All the sites in 
the 200-IS-1 and 200-ST-1 OUs are located in core zone. 
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3.3.9 Environmental Information 

The section introduces the Central Plateau Ecological Evaluation Report (DOE/RL-2001-54), 
which serves as the basis for ecological-evaluation activities in the Central Plateau. The Central 
Plateau includes the 200 East, 200 West, and 200 North industrial areas and portions of the 
largely undi~turbed 600 Area. This section also summarizes existing OU-specific environmental 
information. 

3.3.9.1 Central Plateau Ecological Evaluation Report 

The Central Plateau Ecological Evaluation Report (DOE/RL-2001-54) has been prepared to 
support ecological evaluations under the RI/FS process for Central Plateau waste sites. 
DOE/RL-2001-54 completes a screening level ecological risk assessment for the Central Plateau 
in accordance with the eight-step EPA ecological risk assessment process presented in 
Ecological Risk Assessment Guidance for Super.fund: Process for Designing and Conducting 
Ecological Risk Assessments (EP A/540/R-97 /006). The first two steps of the process, the 
screening level assessment, are presented in the document (see Figure 1-1 in DOE/RL-2001-54). 

· The document contains a compilation and evaluation of ecological sampling data that have been 
collected over many years from undisturbed and disturbed habitats in the Central Plateau. The 
ecological evaluation document helps answer questions about the ecological resources in the 
Central Plateau that are important to preserve and protect. The document also identifies 
ecological data needs that can be ·addressed in future ecological sampling activities on the 
Central Plateau. 

The document includes descriptions .of the habitats in the Central Plateau, including sensitive 
habitats, and the plants and animals that inhabit them. The document identifies potential species 
of concern, including threatened and endangered species and new-to-science species. A detailed 
survey of the Central Plateau was cond~cted in 2000 and 2001; the results are incorporated into 
the ecological evaluation document. The information from the survey provides a detailed 
description of the ecological setting ofthe Central Plateau and augments the ecological 
information presented in this work plan. 

3.3.9.2 200-1S-1 and 200·ST-1 Operable Unit•Specific Environmental Information 

A su.minary of ecological resources for the 200 Areas is provided in Appendix F, Sections 8.0 
and 9.0 .ofthe hnplementation Plan (DOEJRL..98-28). Available information pertaining to 
sampling of vegetation and biota within the 200-1S-1 and 200-ST-1 OU waste sites is presented 
in this section to summarize existing ecological data and as input to Section 3.5 on potential 
impacts to human health and the environment. Several other sources of information, while not 
pertinent to a specific representative site, provide useful data in the vicinity of the sites. 

fu recent years, the frequency and breadth of biological (wildlife) sampling has significantly 
diminished. Several radionuclides that were monitored in the past have not been detected in 
recent samples because they no longer were present in the environment in sufficient 
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concentrations to accumulate in wildlife or did not accumulate in the wildlife tissues of interest 
(PNNL-13230). In recent years, sampling in the 200 Areas has been limited to terrestrial biota 
such as elk and rabbits (PNNL-13230). Analytes sampled under the radionuclide monitoring 
program include gamma-emitting radionuclides, strontium isotopes, uranium isotopes, and 
plutonium isotopes. Media sampled include soil; vegetation, nests (bird, wasp, ant), mammal 
feces (rabbit, coyote), mammals (mice, bats), and insects (:fruit flies). Results of investigative 
sampling are reported fn the annual Hanford Site Environmental Monitoring Report 
( e.g., PNNL-13230, PNNL-13316). A large volume ofradionuclide data exists as a result of the 
annual monitoring program; however, nonradiological constituents have not been analyzed under 
this program. 

Wildlife species most commonly associated with uptake of radioactive contamination in the 
200 Areas historically have been house mice and deer mice, but other animals such as birds 
(including waterfowl), coyotes, cottontail rabbits, mule deer, and elk have been sampled 
(WHC-MR-0418, PNNL-12088, Hanford Site Near-Facility Environmental Monitoring Data 
Report for Calendar Year 1998). In 1999, the Pacific Northwest National Laboratory sampled 
elk, geese, and rabbits for gamma emitters and strontium-90. Samples of elk muscle, bone, liver, 
heart, kidney, intestine, and feces were collected from animals struck on Hanford Site roadways 
and on the 200 Area Plateau. Cesium-137 was undetected in all elk samples. PNL-10174 
reported a consistent decline in cesium-137 concentration in elk since 1983. Geese were 
sampled from the Hanford Reach near the Vernita Bridge. Only one of the eight geese sampled 
showed a cesium-137 concentration above analytical detection. Eight rabbit samples, consisting 
of jackrabbit and cottontail muscle and bone, were taken from the 200 Areas in 1999. One of the 
eight rabbit muscle samples showed a cesium-137 concentration above· analytical detection. 
Strontium-90 was detected in bones of all eight samples; however, according to PNNL-13230, 
the results from animals sampled near the 200 Areas did not suggest significant exposure 
attributable to Hanford Site operations. 

Plant species potentially could be exposed to contaminated soils present in the 200 Area vadose 
zone because they live in direct contact with the soil and can take up contaminants through 
physical and biological processes. The extent of exposure is a function of the plant species, root 
depth, physical nature of the contamination, and the contaminant concentrations and distributions 
in the soil. Plants themselves generally are tolerant of ionizing radiation (IAEA-TECDOC-332, 
Effects of Ionizing Radiation on Plants and Animals at Levels Implied by Current Radiation 
Protection Standards), but present a potential contaminant pathway to wildlife through the 
consumption of contaminat~d seeds, leaves, roots, or stalks. Radionuclide uptake by plants 
within the 200 Areas was demonstrated by Johnson et al. and reported in WHC-MR-0418. 

· Eighty-five environmental monitoring records for wildlife and vegetation in the 200 East and 
200 West Areas collected since 1965 were reviewed and summarized in WHC--MR-0418. About 
4,500 individual cases of monitoring for radionuclide uptake or transport in biota in the 200 Area 
environs were included in the documents reviewed for WHC~MR-0418. Approximately 1,900 
(42 percent) of this biota had radionuclide concentrations in excess of 10 pCi/g. These 
radionuclide transport or uptake cases were distributed among 45 species of animals (mostly 
small mammals and feces) and 30 species of vegetation. 
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Wildlife species historically associated.with uptake of radioactive c,:mtamination in the 
200 Areas have been house mice and deer mice. The vegetative species most commonly 
associated with the contamination was Russian thistle. The largest numbers and levels of 
radionuclide uptake or transport occurred at several sites unrelated to the 200-IS-1 and 
200-ST-1 OUs, including the 216-Z Ditches, 216-B-3 Ditches, 216-BC Cribs, B Tanlc Farm, and 
BX and BY Tank Farms. Much of the sampling data were collected before stabilization 
activities began at the individual waste sites. Noticeable improvements in reducing uptake and 
transport of radionuclide contaminants by biota were observed in areas where interim 
stabilization activities have taken place (WHC-MR-0418). 

Only one location near the 200-IS-1 and 200-ST-l OU waste sites was field surveyed or 
analytically sampled between 1965 and 1993 (WHC-MR-0418). Samples of vegetation 
(cheatgrass and terrestrial composite samples) and rabbit and coyote fe<;:es were collected from 
1978 to 1988 and analyzed for cesium-137, strontium-90, and plutonium-239. These samples 
were collected outside of the 221-U Facility, which is located near the 216-U-7 and 
UPR-200-W-138 sites within the 200-IS-1 OUs. All but two samples contained radionuclide 
concentrations ofless than 1.0 pCi/g. The two exceptions were terrestrial vegetation and rabbit 
feces samples collected in 1982 that contained 1.2 pCi/g and 8.0 pCi/g of cesium-137, 
respectively (PNL-4657, Environmental Surveillance at Hanford for CY-1982). 

In a 1999 sampling effort described in the Hanford Site Environmental Report (PNNL-13230), 
55 soil samples and 48 vegetation samples were collected in the 200 and 600 Areas. Vegetation 
and soil samples were collected from one 200-IS-1 waste site, the 200-W-59 Diversion Box, 
nnder the Hanford Site Near-Facility Monitoring Program (e.g .• PNNL-13316). Soil and 
vegetation samples were collected from station D0.Z1N021 _located inside the 
200-W-59 Diversion Box boundary. Soil and vegetation concentrations ofradionuclides for the 
D021/V021 monitoring site are listed in Table 3-1. All soil and vegetation samples contained 
radionuclide concentrations of less than 1.0 pCi/g. 

Biological transport of contamination by ants also is a concern on the Hanford Site. Harvester 
ants, which are present on the disturbed soils associated with waste sites, have sllown extreme 
resistance to radioactive sources (Gano 1980). In a contamination area, ants can bring 
radioactive materials to the surface, where they could be susceptible to other means of transport 
by wind, plant uptake, birds, or mammals. The biological transport of contamination by 
harvester ants was documented during an annual radiological survey at the UPR-200-E-64 site in 
1985. The source of contamination was assumed to be a small-diameter pipe visible on the west 
side of the 216-B-64 Retention Basin, near Tanlc 270-E-l in the 200-SC-1 OU. In 1985, the pipe 
had a dose rate of30 mrad/hr. Surrounding contamination was transported to the surface by 
harvester ants, and further spread by wind. The size of the area of contamination in 1995 was 
approximately 8100 m2 (2 acres); and currently is posted as a soil contamination area. 
Additional contaminated soil and anthills were identified both north and south ofih Street and 
around the 241-ER-151 Diversion Box (part of the 200-1S-1 OU) in September 1998. 
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3.4 RCRA TREATMENT, STORAGE, AND DISPOSAL INTERIM STATUS 
GROUNDWATER MONITORING 

Neither the 241-CX Taruc System nor the HSTF is involved in interim-status groundwater 
monitoring. · 

3.5 POTENTIAL IMPACTS TO HUMAN HEALTH AND THE ENVIRONMENT 

This section presents the conceptual exposure model developed to identify potential impacts to 
human health and the environment from waste sites in the 200-IS-1 and 200-ST-1 OUs. 
Information pertaining to contaminant sources, release. mechanisms, transport media, exposure 
routes, and receptors is discussed to develop a conceptual understanding of potential risks and 
exposure pathways. This infonnation will be used to support an evaluation ofpotential human 
health and environmental risk in the RI Report and FS to be prepared for the 200-IS-1 and 
200-ST-l OUs following the RI. 

3.5.1 Contaminant Sources and Release Mechanisms 

AB discussed in Chapter 2.0, the primary sources of contamination at waste sites in the 200-IS-1 
and 200-ST-1 OUs were effluents from tan1cs, lines, pits, diversion boxes, and ~eptic tan1cs with 
their associated drain fields. The waste generally was released to the vadose zone through 
unplanned releases from tanks, lines, etc., or through direct discharge, as with septic tank drain 
fields where the wastewater infiltrated into the soil. Releases to the environment from the 
primary contaminant sources have produced contaminated surface soils, subsurface soils, and 
groundwater beneath waste sites. These are secondary sources that can spread contaminants 
through the environment by infiltration, resuspension of contaminated soil, volatilization, .biotic 
uptake, leaching, and external radiation. During the periods when waste sites received effluent, 
the dominant mechanism of contaminant transport was infiltration. After effluent disposal 
ceased. the liquids continued to move through the soil column for an undetermined period. 
Currently, the dominant mechanism of contaminant transport through the vadose zone is 
assumed to be from residual effluent moisture ~d natural recharge. 

3.5.2 Potential Receptors 

Potential receptors (i.e., human and ecological) can be exposed to the affected media through 
several exposure pathways, including the following: 

• Ingestion of contaminated soils (including dust inhalation), sediments, or biota 
• Inhalation of contaminant dusts, vapors, or gases . 
• Dermal contact with contaminated soils or sediments 
• Direct exposure to external gamma radiation in Site soils and sediments. 

Potential human receptors include current and future Site workers and Site visitors 
(i.e., occasional users). Under a restricted future land~use scenario, site worker and visitor 
exposure pathways primarily would involve incidental soil and sediment ingestion; inhalation of 
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contaminants, dermal contact with contaminated soils arid sediments, and external gamma 
radiation. Potential ecological receptors include_ terrestrial plants and animals inhabiting the 
sites. Site biota exposures would primarily result from incidental soil and sediment ingestion, 
plant uptake, ingestion of contaminated plant or animals ( e.g., grazing or predation), dermal 
contact with contaminated soils and sediments, and external gamma radiation. 

3.5.3 Potential Impacts 

Potential contaminant exposures and health impacts to humans depend largely on allowable land 
uses. The land use inside the core zone selected by DOE is industrial (exclusive). Outside the 
core zone, the selected land use is conservation (mining). The DOE determined these .land use 
designations through the National Environmental Policy Act 1969 process; the designations are 
identified in the DOE/EIS-0222-F and documented in 64 FR 61615. The 200-IS-l and 200-ST-1 
sites are all located within the core zone. Therefore, based on the land-use decision for the 
200 Areas, potent_ial impacts from the waste site contaminants within the core zone would be to 
c_urrent and future Site workers and to terrestrial biota inhabiting the sites. 

Ecological receptors have been identified and potential impacts to those receptors have been 
evaluated ·at waste sites within the 200 Areas (PNNL-13404, Appendix 2, Hanford Site 
Near-Facility Environmental Monitoring Data report for_ Calendar Year 1999; PNL-2253, 

· Ecology of the 200-Area Plateau Waste Management Environs: A Status Report; 
WHC-SD-EN-TI-216, Vegetation Communities Associated with the 100 Area and the 200 Area 
Facilities on the Hanford Site). The vegetation cover on the 200 Area Plateau is predominantly 
a rabbitbrush-cheatgrass and sagebrush-cheatgrass association with incidence of herbaceous and 
annual species. Many areas are disturbed and nonvegetated or sparsely vegetated with annuals 
and weedy species such as Russian thistle. Potential ecological contaminant exposures at the 
waste sites are minimized because of past site stabilization activities. 

DOE/RL-2001-54 presents a more recent evaluation ofhabitats on the Central Plateau and 
provides a screening-level risk assessment, including an evaluation of threatened and endangered 
and new-to-science species that may be associated with the Central Plateau. 

Existing characterization data and proposed sampling at representative waste sites are expected 
to be sufficient to address potential impacts to human health and the environment. 

3.6 DEVELOPMENT OF CONTAMINANTS OF 
CONCERN 

The development of the list of contaminants of potential concern (COPC) and the .final list of 
COCs for these OUs was a principal objective of the DQO process. The list ofCOPCs for the 
200-IS-1 and 200-ST-1 OUs originated with the set of all contaminants potentially discharged to 
these waste groups. The final COC list was determined by evaluating the COPCs against-a set of 
exclusion criteria and past sampling and characterization activities. Chemical characteristics 
such as toxicity, persistence, and chemical behavior in the environment were considered. The 
criteria for exclusion of constituents are as follows: 
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• Short-lived radionuclides with half-lives ofless than 3 years 

• Radionuclides that constitute less than 1 % of the fission product (evaluated against 
Sr-90/Cs-137 activities and repr~ent the major contributors to total fission product 
inventory). This is based on the reactor physics principles and relationships model 
(ORIGEN2) of Hanford Site nuclear reactor production profiles (ORNL-5621) 
ORI GENZ-A Revised and Updated Version of the Oak Ridge Isotope Generation and 
Depletion Code) 

• Naturally occurring isotopes that were not increased above. background levels as a 
result ofHanfo!d Site operations 

• Constituents with atomic mass numbers greater than 242 that represent less than 
1 percent of the actinide activities-based on the reactor physics principles and 
relationships (ORNL-5621) modeling of Hanford Site nuclear reactor production 
profiles 

• Progeny radionuclides whose in-growth activity remains insignificant •after 50 years · 
and/or for which parent-progeny relationships exist that pennit progeny 
estimation-based on the reactor physics principles and relationships ORIGEN2 
modeling of Hanford Site nuclear reactor production profiles (ORNL-5621) 

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

• Chemicals in a gaseous state that' cannot accumulate in soil media 

• Based on evaluation of the source documents listed in the DQO sunimary report, 
chemicals used in minute quantities relative to the bulk-production chemicals 
consumed in the normal processes; these chemicals have no suspected introduction to 
waste streams except in incidental quantities 

• Chemicals that are not persistent in the environment because of biological 
degradation or other natural rapid degradation pathways 

• Materials not found on "regulated lists" including Publication No. 94-145, Cleanup 
Levels and Risk Calculations Under the Model Toxics Control Act Cleanup 
Regulation Version 3.1 and Title 40 Code of Federal Regulations (CFR) Part 268, 
"Land Disposal Restrictions." 

The exclusion process resulted in final lists of COCs for each of the RCRA TSD units and 
representative sites in these waste groups (Table 3-2). 
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Figure 3-1. Major Radiological Groundwater Plumes in the Vicinity of the 200 East Area. 

(Modified from PNNL-13 788, March 2002.) 
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Figure 3-2. Major Nonradiological Groundwater Plumes in the Vicinity of the 
200 East Area. 
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(Modified from PNNL-13788, March 2002.) 
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Figure 3-3 . Major Radiological Groundwater Plumes in the Vicinity of the 
200 West Area. 

(Modified from PNNL-13788, March 2002.) 
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Figure 3-4. Major Nonradiological Groundwater Plumes in the Vicinity of the 
200 West Area. 

(Modified from PNNL-13788, March 2002.) 
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Figure 3-5. 241 -CX-70 Storage Tank Conceptual Contaminant Distribution Model. 
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I. High-level process waste containing plutonium-239/240, cesium-I 37, strontium-90, sodium nitrate, sodium nitrite, sodium 
fluoride, aluminum sulfate, and sodium chromate were re,:eivcd by the tank fro m late 1952 to late 1953. The tank capacity was 
l· 13,550 li ters (30,000 gallons). The tank received a to~l volume of 94,95 I liters (25,086 gallons) of liquid waste. In 1979, 
1987, and 1992 liquid waste and sludge were sluiced/pumped from the tank. In 1992, the tank was dried and considered empty. 
Very little data are avai lable to evaluate contaminant distribulion at this site. 

2. Potential leaks from this tank seem unlikely because of liquid level measurements, volume of liquid waste received, and 
construction of tank. Therefore, if a leak had occurred, it would be more likely from process piping connecting to the tank, rather 
than the tank. To fu lfill the conceptual contaminant distribution model, a leak ofO. l % or 95 liters (25 gallons) is assumed to 
have been released from the process piping connecting to the tank. Based on this assumption, little or no lateral spreading is 
thought to have occurred because of the nature of soils under the si te and the minimal amountofliquid released . Assuming that 
the spilled liquid was released within the soil adjacent to the tank, the entire assumed released amount would be retained by the 
soil with in a 9 m (30-ft) radius of the tank. 

3. Immobile contaminants, such as plutonium-239/.240, normally sorb near the point of release. Contaminant concentrations 
decrease with depth . 

4. Mobile contaminants, like nitrate, migrate with the moisture front along and beneath the tank. 

5. Waste water and mobile contaminants likely have not impacted and are no t likely to impact groundwater because the potential 
leak volume is significantly less than the soil column pore volume. Whi le groundwater concentrations of iodine-129 exceed 
ground water protection standards beneath the tank, this contamination is not attributed to this site. 
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Figure 3-6. 241-CX-71 Storage T~ Conceptual Contaminant Distribution Model. 
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I . Process condensate waste containing plutonium-239/240, uranium, cesium-137, strontium-90, tributyl phospate, caustic-tartrate, 
oxalic acid, hydrogen peroxide, sodium nitrate, sodium nitrite, sodium fluoride, aluminum sulfate, and sodium clrromate were 
discharged to the tank from late 1952 until mid 1957. The tank's capacity was 3,807 liters (1,000 gallons). The tank transferred 
a total volume 003,308,000 liters (8 .8 million gallons) ofliquid waste to C-1 and C-5 enbs. In 1974, visual inspection indicated 
that the tank contained very little liquid and limestone. Very little data are available to evaluate contaminant distnbution at this 
site. 

2. Potential leaks from this tank arc likely because of the volume of liquid waste received and similar leaks reported in other 
equipment in the Hot Semiworks building. For !he purposes of this conceptual contaminant distribution model, a leak of0.I 
gallon per hour is assumed over the time the tank was in service. Based on this assumption, a potential release of8,300 liters 
(2,200 gallons) may have been released to the soil column. Based on this assumption and the nature of the soils near the waste 
site, little lateral spreading is e;,cpected to have occurred. Assuming that the spilled liquid was released within the soil adjacent to 
and beneath the tank, the entire assumed released amount would be retained by the soil within a 15 m (50-ft) radius of the tank. 

3. Tmrnobile contaminants, such as phitonium; normally sorb near the point of release. Contaminant concentrations decrease with 
depth. 

4. Mobile contaminants, like nitrate, migrate with the moisture front to depth. 

5. Waste water and mobile contaminants are rrot likely to have impacted groundwater because the potential leak volume is less than 
the soil column pore volume. While groundwater concentrations of iodine-129 exceed groundwater protection standards beneath 
the tank. the contaminant is not attributed to this si te . 
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Figure 3-7. 241-CX-72 Storage Tanlc Conceptual Contaminant Distribution Model. 
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I . High-level process waste containing plutonium-239/240, ur.mium-total, tributyl phosphate, strontium-89/90 caustic-tartrate, 
oxalic acid, hydrogen peroxide, nitric ferrous ammonium sulfate, nitric dichromatc, sodium nitrate, sodium nitrite, aluminum 
sulfate, sodium fluoride, and sodium chromate were received by the tank in 1956. The tank's capacity was 8,725 liters (2,300 
gallons). The tank received 8,724 liters (2,300 gallons) ofliquid waste. In 1974, the tank was reported as having 
approximately 1.9 meters (74.5 inches) of waste. Very few data are available to evaluate C-Ontaminanl distribution at this site. 

2. Potential leaks from this tank seem unlikely because of liquid level measurements, the volume of liquid waste received, and the 
construction of tank. Tnerefore, leaks, if any, would probably be from process piping connecting to the tank. For purposes of 
this conceptual contaminant distribution model, a leak of I¾ or 87 liters (23 gallons) is assumed to have been released from 
the process piping connecting to the tank. Based on this assumption, little or no lateral spreading is expected to have occurred 
based on the nature of soils associated with the waste site and minimal volume of liquid potentially released. Assuming this 
volume ofliquid was released to soils adjacent the tank, it would be retained by soi1s within 1.3 m (4 ft) of the top of the tank. 

3. Immobile contaminants such as plutonium normally sorb near the point of release. Contaminant concentrations decrease with 
depth. 

4. Mobile contaminants like nitrate migrate with the moisture front to depth. 

5. Waste water and mobile contamina,1ts have not likely impacted and are not likely to impact groundwater, because the potential 
leak volume is less than the soil column pore volume. While groundwater concentrations ofiodine-1 29 exceeds groundwater 
protection standards beneath the tank, this contaminant is not attributed to this site. 
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Figure. 3-8. 276-S-141 and 276-S-142 Storage Tanks Conceptual Contaminant 
Distribution Model. 
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1. Essentially I 00% hexone waste, containing minor amounts of uranium-238, strontium 89/90, cobalt 60, and cesium 137, were 
received by the tank. The tank's capacity was 89,000 liters (23,575 gallons). The tank received an estimated volume of 605,600 
li ters (160,000 gallons) of liquid waste. In 1991, pumpable liquids were removed from the tank leaving approximately 946 liters 
(250 gallons) of sludge. Very few data are available to evaluate contaminant distribution at this site. 

6. Potential leaks from this tank are unl ikely based on a tank integrity test. Therefore, if a leak had occurred, it would probably be 
from process piping connecting to the tank. For purposes of this conceptual contaminant distribution model, a leak of 0.05 gal/hr 
or 4,800 liters (1 ,300 gallons) is assumed to have been potentially released from the process piping connecting the tank. Based 
on this assumption, little lateral spreading is expected to have occurred based on the nature of soils near the waste site . Assuming 
this volume of liquid was released to soils adjacent the tank, it would be retained by soils within 6.7 m (22 feet) beneath the tank. 

2. Immobile contaminants such as cesium-137 normally sorb near the point ofrclease. Contaminant concentrations decrease with 
depth. 

3. Mobile contaminants like hexone migrate with the moisture to depth. 

4. Waste water and mobile contaminants likely have not impacted and arc not likely to impact groundwater because the potential 
leak volume is less than the soil column pore volume. While groundwater concentrations of iodinc-129 exceed groundwater 
protection standards beneath the tank, this contamination is not associated with the site. 
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Figure 3-9. 200-E-11 l Tank Farm Process Piping Conceptual Contaminant 
Distribution Model. 
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1. The 200-E-l 11 Tank Fann Process Piping is an encasement that contains three 3-inch diameter stainless steel waste transfer 
pipelines. The pipelines were used to transport bismuth phosphate and uranium recovery waste (uranium and fission rich 
process wastes) from 1946 to 1957, waste fractionation fi ssion product waste from 1961 to I 978, and interim stabilization and 
isolation waste from 1975 to 200 I . The pipelines transferred waste to the C Tank Farm and the 244-AR Vault from the 241-
ER-l 51 Diversion Box. 

2. Effiucnt and contaminants were released to the subsurface .from the encasement appro.ximately 5 to 8 feet below the ground 
surface within HI. The releases are characterized as low volume leaks and are most likely attribu ted to faulty or degraded 
seals, joints, or fittings . 

3. The effiucnt and contaminants move vertically down beneath the encasement at various points of release. Low mobility 
contaminants such as cesium and ptutonium sOib near points of release, and concentrations decrease with depth. 

4. Mobile contaminants such as nitrate and tritium migrate with the moisture front to a maximum depth of20 to 30 ft. 

5. Contamination extends above the pipeline in some places because of tTansport by vegetation (i.e., tumbleweed). 

6. Waste water and contaminants do not impact groundwater, because the suspected volume of releases is small. 
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Figure 3-10. 200-W-59 Diversion Box Conceptual Contaminant Distiibution Model. 
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I . Slightly basic, low salt, sodium fluoride and nitrate solutions containing small amounts of organics were received by the diverson 
box from January 1959 to May 1973. The diversion box consists of 6-inch schedule 10 stainless steal piping that runs east, west, 
south, and northeast. To the south, an undetem1ined distance from the diversion box, the stainless steel pipe tics into an unsealed 
vihified clay tile pipe that has been previously assessed and shown as leaking. Therefore, this is not shown in the conceptual 
model. ·To the northwest, the stainless steel pipe ties into perforated pipe approximately 1.5 m (5 ft) from the diversion box. 
This French drain syslcm is documented in drawing H-2-20987 and shown on the left in the plan view and cross section model. 
The l·l -2·90987 drawing also states that the pipe inlets were caulked for a watertight seal. The diversion box transferred 
281,000,000 liters (74,240,500 gallons) of liquid waste. 

2. Potential leaks from the diversion box piping connections are likely, btcause this site is associated with an unplanned release. 
However, the leaks within the diversion box appear to have been routed to the French drain, with little if any liquid having leaked 
from the diversion box itself. For pUIJJOSes of this conceptual contaminant distnbution model, a leak of 0.1 gallons per hour is 
assumed over the time the diversion box and associated piping were in service. This amount totals a potential of 40,000 liters 
(12,000 gallons). Based on this assumption and the nature of soils near the si te, little lateral spreading is expected lo have 
occurred. Assuming this volume of liquid was released to soils adjacent the tank, it would be contained by soils within 12 m 
(40 ft) bgs. The model also indicates that a release from the diversion box, though unlikely, would be contained within a two· 
foot radius of the diversion box base. 

3. Immobile contaminants such as plutonium normally sorb near the point of release. Contaminant concentrations decrease with 
depth . 

4. Mobile contaminants like nitrate migrate with the moisture front to depth. 

5. Waste water and mobile contaminants likely have not impacted and are not expec ted to impact groundwater because the potential 
leak volume is less than the soil column pore volume. While groundwater concentrations of carbon tetrachloride and nitrate 
exceed groundwater protection standards beneath the 200.w.59 diversion box, thi s contamination is not attributed to this site. 
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Figure 3-11. 2607-W3 Septic Tank Conceptual Contaminant Distribution Model. 
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I . Sanitary sewage containing cleaning products, soaps, boric acid, oxalic acid, EDTA, phosphoric acid, and ammonium 
hydroxide were discharged to the septic tank and drain field from 1944 to 1996. A potential for slight contamination exists if 
radionuclides were discharged to the septic tank through a sink or toilet from contaminated clothing or personnel. Likely 
isotopes would include Pu139124

, Am"', csm, Sr'°, and Co60• The septic system is es timated'to have received a total of 
250,000,000 liters (66,000,000 gallons) of waste water. Very few data arc available to evaluate contaminant distribution at this 
si te. 

2. Once discharged, wastewater and contaminants migrate vertically downward beneath the drain fi eld within HI . Lateral 
spreading probably occurs, however this is not supported by borehole data. The nea rest well is 299-Wl 1-7 located about :21 m 
(70 fl) to the southwest. Waste water and contaminants may be associated with this unit. Effiuent and more mobile 
contaminants intersect the PPU al approximately 32 m (105 ft) bgs. Minor sp reading of contaminants may occur associated 
with this unit Effiuent and more mobile con taminants intersect the Ringold Unit Eat approximately 42.7 m (40 ft) bgs . 
Lateral spreading of contaminants may occur with this unit. 

J. Immobile contaminants such as cesium-1 37 normally sorb near the point of release. Contaminant concentrations decrease with 
depth. 

4. Mobile contaminants such as nitrate migrate with moisture front beneath the drain field and may be detected in low 
concentration to the water table . 

5. Waste water and contaminates may affect groundwa ter since the effiuent di schorge to the soi l column is greater than the soil 
column pore volume. While groundwater concentrations of tritium, iodine-I 29, trichloroethylene, carbon tetTachloridc, and 
nitrate exceed groundwater protection standards beneath the drain field, only nitrate may have been associated wi th waste 
disposal practices at this septic system. 
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Table 3-1. Soil and Vegetation Concentrations of Raclionuclides for the 
D021N021 Monitoring Site Near the 200-W-59 Diversion Box. 

Isotope 
D021N021 Monitoring Site 

Soil (D021) Vegetation (V021) 

Antimony-125 2.9E-03 1.5E-02 

Cerium-144 -4.3E-03 5.9E-02 

Cobalt-60 5.3E-03 l .8E-02 

Cesium-134 2.5 E-02 -l.3E-02 

Cesium-137 2. lE-01 9.2E-03 

Europium-152 -2.6E-02 3.7E-02 

Europium- I 54 6.8E-03 -1.7E-02 

Europium-155 5.0E-02 7.lE-03 

Plutonium-23 8 -9.6E-02 6.4E-03 

Plutonium-239/240 2.0E-02 3.7E-03 

Ruthenium-103 -7.6E-03 1.9E-02 

Ruthenium-I 06 5.2E-02 4.2E-03 

Strontium-90 l.9E-Ol 4.7E-01 

Tin-113 -9.5E-03 -5.3E-02 

Uranium-234 1.9E-01 ·2.0E-02 

Uranium-235 3.5E-02 3.8E-03 

Uranium-238 l.7E-Ol 1.3E-02 

Zinc-65 -5.2E-03 7.0E-02 

Source: PNNL-13230, 2000, Hanford Site Near Facility EnYironmental Monitoring Data Report for 
Calendar Year 1999, Pacific Northwest National Laboratory, Richland, Washington .. 
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Table 3-2. 200-IS-1 and 200-ST-1 Operable Unit Representative Sites Contaminants of Concern 
List. ( 6 sheets) . 

CASNumber Compound Name CASNumber Compound Name 

200-W-59 Diversion Box -Radionuclides 

14596-10-2 Americium-241 14119-33-6 Plutonium-240 

14762-75-5 Carbon-14 13982-63-3 Radiwn-226 

10045-97-3 Cesium-137 15262-20-1 Radium-228 

10198-40-0 Cobalt-60 10098-97-2 Strontium-90 

14683-23-9 Europiu.m-152 14133-76-7 Technetium-99 

15585-10-1 Europium-154 7440-29-1 Thorium-232 

14391-16-3 Europium-155 13968-55-3 Uranium-233 

10028-17-8 Hydrogen-3 (tritium) 13966-29-5 Uranium-234 

13994-20-2 Neptunium-237 15117-96-1 Uranium-235 

13981-37-8 Nickel-63 13982-70-2 Uranium-236 

13981-16-3 Plutonium-23 8 7440-61-1 Uranium-238 

15117-48-3 Plutonium-23 9 14119-33-6 Plutonium-240 

200-W-59 Diversion Box - Inorganics 

7664-41-7 Ammonium 14280-30-9 Hydroxide 

7440-38-2 Arsenic 7439-92-1 Lead 

7440-39-3 Barium 7440-02-0 Nickel 

7440-41-7 Beryllium 14797-55-8 Nitrate 

7440-69-9 Bismuth 14797-65-0 Nitrite 

24959-67-9 Bromide 14265-44-2 Phosphate 

16887-00-6 Chloride 7440-22-4 Silver 

7440-47-3 Chromium 14808-79-8 Sulfate 

18540-29-9 Chromium (VI) 18496-2S-8 Sulfides 

16984-48-8 Fluoride 

200~W-59 Diversion Box - Organics 

75-34-3 1, 1-dichloroethane (DCA) 75-09-2 
Dichloromethane (methylene 
chloride) 

107-06-2 1,2-dichloroethane (DCA) 64742-81-0 
Kerosene (Normal Paraffin 
Hydrocarbon) 

51-28-5 2,4-Dinitrophenol 98-95-3 Nitro benzene 

67-64-1 Acetone · 87-86-5 Pentachloro-phenol 

120-12-7 Anthracene 1336-36-3 Polychlorinated biphenyls 

35296-72-1 Butanol 108-88-3 Toluene 

56-23-5 Carbon Tetrachloride 156-60-5 Trans-1,2-dichloroethylene 

108-90-7 Chloro benzene 126-73-8 Tributyl Phosphate 
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Table 3-2. 200-IS-l and 200-ST-l Operable Unit Representative Sites Contaminants of Concern 
List. ( 6 sheets) 

CASNumber Compound Name CASNumber Compound Name 

67-66-3 Chloroform 79-01 -6 Trichloroethylene 

156-59-2 Cis-1,2-dichloroethylene 1330-20-7 Xylene 

10061-01-5 cis-1,3-dichloropropene 75-09-2 
Dichloromethane (methylene 
chloride) 

200-E-111 Pipeline - Radionuclides 

14596-10-2 Americium-241 14119-33-6 Plutonium-240 

14762-75-5 Carbon-14 13982-63-3 Radium-226 . 

10045-97-3 Cesium-137 15262-20-1 Radium-228 

10198-40-0 Cobalt-60 10098-97-2 Strontium-90 ' 
14683-23-9 Europium-152 14133-76-7 Technetium-99 

15585-10-1 Europium-154 7440-29-1 Thorium-232 

14391-16-3 Europium-155 13968-55-3 Uranium-233 

10028-17-8 Hydrogen-3 (tritium) • 13966-29-5 Uranium-234 

13994-20-2 Neptunium-23 7 15117-96-1 Uranium-235 

13981-37-8 Nickel-63 13982-70-2 Uranium-236 

13981-16-3 Plutonium-23 8 7440-61-1 Uranium-238 

15117-48-3 Plutonium-239 

200-E-lll Pipeline - Inorganics 

7664-41-7 Ammonia 14280-30-9 Hydroxide 

7440-36-0 Antimony 13709-38-1 Lanthanum Fluoride 

7440-39-3 Bariµm 7439-92-1 Lead 

7440-41 -7 Beryllium 7439-97-6 Mercury 

7440-69-9 Bismuth 7440-02-0 Nickel 

24959-67-9 Bromide 14797-55-8 Nitrate 

7440-43-9 Cadmium 14797-65-0 Nitrite 

16887-00-6 Chloride 14265-44-2 Phosphate 

7440-47-3 Chromium 7782-49-2 Selenium 

18540-29-9 Chromium (VI) 7440-22-4 Silver 

7440-50-8 Copper 14808-79-8 Sulfate 

57-12-5 Cyanide 18496-25-8 Sulfides 

16984-48-8 Fluoride 

200-E-lll Pipeline - Organics 

71-55-6 1,1 ,1-trichloroethane (TCA) 108-90-7 Chlorobenzene 

79-34-5 1, 1,2,2-tetrachloroethane 67-66-3 Chloroform 

79-00-5 1, 1,2-trichloroethane 10061-01-5 cis-1,3-dichloropropene 

75-34-3 1, 1-dichloroethane (DCA) 53-70-3 Dibenz [ a,h )antbracene 
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Table 3-2. 200-IS-l and 200-ST-l Operable Unit Representative Sites Contaminants of Concern 
List. ( 6 sheets) 

CASNumber Compound Name CAS Number Compound Name 

75-35-4 1, 1-dichloroethene 75-09-2 
Dichloromethane (methylene 
chloride) 

120-82-1 1,2,4-trichlorobenzene 100-41-4 Etbylbenzene 

95-50-1 1,2-dichlorobenzene 118-74-1 Hexachlorobenzene 

107-06-2 1,2-dichloroethane (DCA) 87-68-3 Hexachlorobutadiene 

540-59-0 1,2-Dichlofoebtene( total) 64742-81-0 
Kerosene (Normal Paraffin 
Hydrocarbon) 

78-87-5 1,2-dichloropropane 78-93-3 Methyl Ethyl Ketone 

541-73-1 1,3-dichlorobenzene 108-10-1 
Methyl iso butyl ketone 
(MIBK, hexone) 

106-46-7 1,4-Dichlorobenzene 91-20-3 Naphthalene 

121-14-2 2,4, Dinitrotoluene 98-95-3 Nitro benzene 

95-95-4 2,4,5 Trichlorophenol 8008-20-6 
Normal Paraffin Hydrocarbon 
(Kerosene) 

591-78-6 2-hexanone 87-86-5 Pentachloro-phenol 

95-48-7 2-Methylphenol ( o-cresol) 108-95-2 Phenol 

106-44-5 4-Methylphenol (p-cresol) 1336-36-3 Polychlorinated biphenyls 

67-64-1 Acetone 100-42-5 Styrene 

71-43-2 Benzene 127-18-4 Tetrachloroethylene 

207-08-9 Benzo(k)fluoranthene 108-88-3 Toluene 

50-32-8 Benzo(a)pyrene TOC Total Organic Carbon 

191-24-2 Benzo(ghi)perylene 10061-02-6 Trans-1,3-dichloropropene 

207-08-9 Benzo(k)fluoranthene 126-73-8 Tributyl Phosphate 

35296-72-1 Butanol 79-01-6 Trichloroethylene 

56-23-5 Carbon Tetrachloride 1330-20-7 Xylene 

2607-W-3 Septic Tank- Radionuclides 

14596-10-2 Americium-241 14119-33-6 Plutonium-240 

14762-75-5 Carbon-14 13982-63-3 Radium-226 

10045-97-3 Cesium-137 15262-20-1 R.adium-228 

10198-40-0 Cobalt-60 10098-97-2 Strontium-90 

14683-23-9 Europium-152 14133-76-7 Technetium-99 

15585-10-1 Ew-opium-154 7440-29-1 Thorium-232 

14391-16-3 Europium-155 13968-55-3 Uranium-233 

10028-17-8 Hydrogen-3 (tritium) 13966-29-5 Uranium-234 

13994-20-2 Neptunium-237 15117-96-1 Uranium-235 

13981-37-8 Nickel-63 13982-70-2 Uranium-236 

13981 -16-3 Plutonium-238 7440-61-1 Uranium-238 
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Table 3-2. 200-IS-l and 200-ST-1 Operable Unit Representative Sites Contaminants of Concern 
List. ( 6 sheets) 

CASNumber Compound Name CAS Number Compound Name 

15117-48-3 Plutonium-239 

2607-W-3 Septic Tank - Inorganics 

7664-41-7 Ammonia 14280-30-9 Hydroxide 

7440-36-0 Antimony 13709-38-1 Lanthanum Fluoride 

7440-39-3 Barium 14797-55-8 Nitrate 

7440-41-7 Beryllium 14797-65-0 Nitrite 

16887-00-6 Chloride 14265-44-2 Phosphate 

7440-47-3 Chromium 7782-49-2 Selenium 

18540-29-9 Chromium (VI) 7440-22-4 Silver 

7440-50-8 Copper 14808-79-8 Sulfate 

16984-48-8 Fluoride 

2607-W-3 Septic Tank- Organics 

67-64-1 Acetone 78-93-3 Methyl Ethyl Ketone 

71-43-2 Benzene 108-10-1 
Methyl iso butyl ketone 
(MIBK, hexone) 

35296-72-1 Butanol 91-20-3 Naphthalene 

75-09-2 Dichloromethane (methylene 
108-88-3 Toluene 

chloride) 

64742-81 -0 Kerosene (Normal Paraffin 
Hydrocarbon) 

241-CX Tank System - Radionuclides 

14596-10-2 Americium-241 14119-33-6 Plutonium-240 

14762-75-5 Carbon-14 13982-63-3 Radium-226 

10045-97-3 Cesium-137 15262-20-1 Radium-228 

10198-40-0 Cobalt-60 10098-97-2 Strontiuin-90 

14683-23-9 Europium-152 14133-76-7 Technetium-99 

15585-10-1 Europium-154 7440-29-1 Thorium-232 

14391-16-3 Europiu.m-155 13968-55-3 Uranium-233 

10028-17-8 Hydrogen-3 (tritium) 13966-29-5 Uranium-234 

13994-20-2 Neptunium-23 7 15117-96-1 Uranium-235 

13981-37-8 Nickel-63 13982-70-2 Uranium-236 

13981-16-3 Plutonium-238 7440-61-1 Uranium-238 

15117-48-3 Plutonium-239 

241-CX Tank System - lnorganics 

7664-41-7 Ammonia 57-12-5 Cyanide 

7440-36-0 Antimony 16984-48-8 Fluoride 
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Table 3-2. 200-IS-1 and 200-ST-1 Operable Unit Representative Sites Contaminants of Concern 
List. (6 sheets) 

CASNumber Compound Name CASNumber Compound Name 

7440-39-3 Barium 14280-30-9 Hydroxide 

7440-41-7 Beryllium 7439-92-1 Lead 

7440-69-9 Bismuth 7439-97-6 Mercury 

24959-67-9 Bromide 7440-02-0 Nickel 

7440-43-9 Cadmium 14797-55-8 Nitrate 

16887-00-6 Chloride 14797-65-0 Nitrite 

7440-47-3 Chromium 14265-44-2 Phosphate 

18540-29-9 Chromium (VI) 7440-22-4 Silver 

7440-50-8 Copper 14808-79-8 Sulfate 

CX Tank System - Organics 

71-55-6 1,1,1-trichloroethane (TCA) 35296-72-1 Butanol 

120-82-1 1,2,4-trichlorobenzene 67-66-3 Chloroform 

95-48-7 2-Methylphenol ( o-cresol) 78-93-3 Methyl Ethyl Ketone 

67-64-1 Acetone 108-10-1 
Methyl iso butyl ketone 
(MIBK, hexone) 

71-43-2 Benzene 8008-20-6 
Nonna! Paraffin Hydrocarbon 
(Kerosene) 

207-08-9 Benzo(k)fluoranthene 108-95-2 Phenol 

50-32-8 Benzo( a)pyrene 127-18-4 Tetrachloroethylene 

191-24-2 Benzo(ghi)perylene 126-73-8 Tributyl Phosphate 

207-08-9 Benzo(k)fluoranthene 1330-20-7 Xylene 

276-S Hexone Storage and Treatment Facility - Radionuclides 

14596-10-2 Americium-241 14119-33-6 Plutonium-240 

14762-75-5 Carbon-14 13982-63-3 Radium-226 

10045-97-3 Cesium-137 15262-20-1 Rad1um-228 

10198-40-0 Cobalt-60 10098-97-2 Strontium-90 

14683-23-9 Europium-152 14133-76-7 Technetium-99 

15585-10-1 Europium-154 7440-29-1 Thorium-232 

14391-16-3 Europium-15 5 13968-55-3 Uranium-233 

10028-17-8 Hydrogen-3 (tritium) 13966-29-5 Uranium-234 

13994-20-2 N eptuniurn-23 7 15117-96-1 Uranium-235 

13981-37-8 Nickel-63 13982-70-2 Uranium-236 

13981-16-3 Plutonium-238 7440-61 -1 Uranium-238 

15117-48-3 Plutonium-239 

276-S.Hexone Storage and Treatment Facility- Inorganics 

7664-41-7 Ammonia 16984~48-8 Fluoride 
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Table 3-2. 200-IS-l and 200-ST-l Operable Unit Representative Sites Contaminants of Concern 
List. ( 6 sheets) · 

CASNumber Compound Name CAS Number Compound Name 

7440-36-0 Antimony 14280-30-9. Hydroxide 

7440-39-3 Barium 7439-97-6 Mercury 

7440-41-7 Beryllium 14797-55-8 Nitrate 

7440-69-9 Bismuth 14797-65-0 Nitrite 

7440-47-3 Chromium 14265-44-2 Phosphate 

18540-29-9 Chromiwn (VI) 7440-22-4 Silver 

7440-50-8 Copper 14808-79-8 Sulfate 

57-12-5 Cyanide 

276-S Hexone Storage and Treatment Facility- Organics 

71-43-2 Benzene 8008-20-6 Nonnal Paraffin Hydrocarbon 

207-08-9 Benzo(k)fluoranthene 126-73-8 Tributyl Phosphate 

108-10-1 
Methyl iso butyl ketone (MIBK, 
hexane) 
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4.0 WORK PLAN APPROACH AND RATIONALE 

4.1 SUMMARY OF THE DATA QUALITY OBJECTIVE PROCESS 

The R1 needs for assessing potential human health impacts from waste sites within the 200-IS-1 
and 200-ST-1 OUs were developed in accordance with the DQO process (EPA QA/G-4, 1994, 
Guidance for Data Quality Objectives Process; BHI-EE-01, Environmental Investigations 
Procedures, Procedure 1.2). The DQO process is a seven-step planning approach used to 
develop data collection strategies consistent with data uses and needs. The DQO goals for the 
200-IS-1 and 200-ST-1 OUs were to provide the data needed to refine the preliminary conceptual 
contaminant distribution model and to support remedial decisions. The need for additional data 
to support the assessment of potential ecological impacts will be evaluated through a separate 
Central Plateau DQO process to be conducted in 2003 . 

The DQO process was implemented by a team of subject matter experts and key decision makers 
who developed the characterization approach outlined in the DQO summary report. The subject 
matter experts provided input on regulatory issues, the history and physical condition of the sites, 
and sampling and analysis methods. The key decision makers were representatives from DOE 
and Ecology. Both the DQO process and the participants provide a high degree of confidence 
that the appropriate data are collected to provide the information needed to make good decisions 
about the 200-IS-1 and 200-ST-1 OUs. Results of the DQO process for characterizing the 
RCRA TSD units and representative sites in the 200-IS-l and 200-ST-1 OUs are presented in 
CP-13196, Remedial Investigation DQO Summary Report-200-IS-l and 200-ST-JOUs. No 
representative sites were identified in DOE/RL-98-28. Therefore, the DQO waste site review 
process identified two representative waste sites for the 200-IS-1 OU and one for the 
200-ST-1 OU in addition to the two 200-1S-1 OU RCRA TSD units selected for characterization. 
Section 4.1.1 outlines the process for selecting the representative sites. 

The nature of the waste sites to be investigated in the RI supports the use of focused sampling as 
identified in Washington State Department of Ecology Toxics Cleanup Program Guidance on 
Sampling and Data Analysis Methods (Ecology 1995). This guidance document defines focused 
sampling as selective sampling of areas where potential or suspected soil contamination can 
reliably be expected if a hazardous substance is released. Contaminant distributions are expected 
to follow relatively predictable patterns based on process knowledge and existing environmental 

. data. 

4.1.1 Representative Site Selection Process 

The original set of waste sites assigned to these OUs in DOE/RL-98-28 was based on the 
following rationale: 

• 200-IS-1 Tanks/Lines/Pits/Boxes Operable Unit. This OU was created for structures 
used to handle the high-level plant waste generated from separations or volume reduction 
processes conducted outside tank farms and processing facilities . At the same time, the 
team recognized that remediation of these facilities would ultimately be associated with 
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tank farms stabilization. They attempted to place diversion boxes, valve pits, sampler 
pits, pipelines, and other similar structures constructed in support of a soil column 
disposal waste site within the group in which the soil column disposal waste site has been 
placed. This complex is a web of concrete encased pipelines that connects facilities 
inside the 200 East and West Areas and that connects the 200 East and West Areas as 
well. This complex was only partially identified in WIDS . An activity is under way to 
identify and map these structures and assign them site names. 

• 200-ST-1 Septic Tanks and Drain Fields Operable Unit. This OU was created for 
sites that had received or continue to receive largely nonradioactive, nonhazardous, 
sanitary sewer waste. The concern for the active waste sites was more in their potential 
to provide a driving force to adjacent soil column disposal sites or unplanned releases 
than 'their potential to add significant contamination to the soil column. A remote _ 
possibility of radiological contamination did exist for effluent from showers and janitorial 
sinks ·at radiological facilities : 

In addition, new waste sites were assigned to these OUs in accordance with RL-TPA-90-0001, 
Tri-Party Agreement Handbook Management Procedures, Guideline Number TPA-MP-14, 
"Maintenance of the Waste Information Data System (WIDS)." Neither the original sites nor 
those added since DOE/RL-98-28 was published have been screened to determine their 
appropriateness as the subject of an RI/FS work plan and associated remedial action processes. 
Therefore, the team had to review all the WIDS sites currently identified with the 200-IS.-1 and 
200-ST-1 OUs before selecting the representative sites for these OUs. This selection approach 
was designed to ensure that waste sites added to the 200-IS-l and 200-ST-1 OUs· in the future fit 
into the subgroups for which representative sites have been selected. · 

The sites were sorted according to the following criteria: 

• WIDS-defined categories (e.g., ••classification Status Rejected Sites," •'Classification 
Status Proposed Rejected Sites," etc.) 

• Whether the sites were being used 

• Whether the sites were under the jurisdiction of other regulatory authority (such as the 
septic systems associated with noncontaminated facilities) 

• Which was the responsible DOE program (RL or ORP) 

• Whether the sites were assigned to an appropriate waste group. 

Because of the latest RL reorganization, the WIDS database for the assignment of waste site 
responsibility is being updated to agree with the newly formed RL organizations. This includes 
splitting the 200 Areas into several divisions under the Assistant Manager for the Central Plateau 
(AMCP). The update also considers the waste sites now assigned to the ORP, Operations 
Program Division. 

The results of this review are shown in Appendix C, Tables C-1 through C-6, and are 
summarized as follows: 
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• Table C-1 covers all waste sites identified with the 200-IS-l and 200- ST-1 OUs as of 
November 27, 2002. 

• Table C-2 covers all waste sites identified with the 200-IS-1 and 200- ST-1 OUs that are 
in the process of or have been removed from consideration in the RPP process. These 
reclassifications are supported by data packages provided to the Tri-Party Agreement 
reclassification team and require team approval before being removed. 

• Table C-3 covers all waste sites identified with the 200- ST-1 OUs septic systems 
planned to be moved from the RPP process to the unit category "Septic." The changes 
are based on whether the system was connected to a contaminated facility. These data 
are not yet in WIDS, but will be added when the recategorization is approved in 
accordance with RL-TPA-90-0001. In ·addition, septic tanks and drain fields still in 
service were identified as excluded. 

• Table C-4 covers all waste sites identified with the 200-IS-1 and 200- ST-1 OUs that are 
not included in this work plan because they are the responsibility of other programs. For 
instance, because RL and the ORP have an ongoing discussion regarding the possible 
change in programmatic responsibility for waste sites associated with waste transfers 
within the SST and DST systems, waste sites presently assigned to ORP programmatic 
responsibility were not considered part of this work plan. These sites include waste sites 
specifically identified in the SST Part A permit application, Form 3, (Appendix A) or 
associated waste sites. In addition, the 241-Z treatment and storage tanks RCRATSD 
unit has an approved closure plan (DOE/RL-96-82, Hanford Facility Dangerous Waste 
Closure Plan, 241-Z Treatment and Storage Tanks) and is supporting the PFP Nuclear 
Materials Stabilization Project and will support subsequent facility D&D until 2011. 
Therefore it and its associated UPRs were not considered as part of this work plan. 

• Table C-5 covers all waste sites identified with the 200-IS-l and 200- ST-1 OUs that 
currently are considered to be included in this work plan as either analogous sites, 
representative site.s, or RCRA TSD sites. This table is meant to be a snap shot of current 
conditio.µs and is expected to change as the identification of waste sites particularly 
pipelines and reassignment process continues. This table contains a waste site, the 
216-TY-201 Flush Tank, identified to be moved to another OU. Because the 
216-TY-201 flush tank received waste from the T and TY Tank Farms and discharged the 
waste to the 216-T-26, 216-T-27 and 216-T-28 Cribs, it is considered part of the ancillary 
equipment for these cribs and is recommended to be moved to the 200-TW-l OU. This 
move would result in the earliest ROD for remedial action for the site. 

The RPP sites and RCRA TSD unit sites identified for this work plan (Table C-5) were reviewed 
based on their configuration for receiving waste, source of the waste stream, and expected 
contaminants to identify appropriate· subgroups of sites with similar conceptual contaminant 
distribution models from which representative sites would be selected for characterization. 

Waste sites within the 200-IS-1 OU mainly include tanks, lines, pits, and diversion boxes; the 
waste sites identified in the 200-ST-1 OU are septic tanks and their associated drain fields. 
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After reviewing the process history for each waste site, the following subgroups were selected 
for development of conceptual contaminant distribution models. The subgroups were selected 
primarily based on the site construction and types and amount of waste received: 

• Tanks 
• Diversion boxes (including valve pits) 
• Pipelines 
• Septic tanks and drain fields. 

The representative sites then were selected and a conceptual contaminant distribution model 
developed for each subgroup based on the approach outlined in DOE/RL-98-28, . The following 
representative sites, along with the RCRA TSD units in these OUs, were selected from Appendix 
C, Table C-5. Sufficient data were not available on the pipeline sites identified in the Appendix 
C, Table C-5, to select a suitable pipeline representative site. Because a pipeline conceptual 
contaminant distribution model is expected to be required in the future to select appropriate remedy, 
Table C-4 was reviewed and the 200-E- l l l encased pipeline and its associated unplanned release, 
UPR-200-E-86, was selected as the pipeline representative site. Selecting 200-E-111 as a 
representative site does not change the ORP programmatic responsibility for closure of this site. The 
following representative sites were selected: 

• Tanks: 

- CX Tank System, which includes the 241-CX-70 Storage Tank, 241 -CX-71 
Neutralization Tank, and 241 -CX-72 Storage Tank 

- The HSTF, which includes the Tanks 276-S-141 and 276-S-142 

• Diversion Boxes Including Valve Pits: 200-W-59 Diversion Box 

• Pipelines: 200:-E-11 l Encased Pipeline 

• Septic Tanks and Drain Fields: 2607-W3 Septic Taruc. 

The conceptual contaminant distribution model and associated representative sites, RCRA TSD 
units, and analogous .sites are presented in Appendix C, Table C-6. 

4.1.2 Data Uses 

Data generated during characterization of the representative sites and RCRA TSD units will 
consist mainly of soil contamination data. The data will be used to define the nature and vertical 
extent of radiological and nonradiological contamination, support an initial evaluation of 
potential hwnan health risks, and assist in evaluating and selecting a remediation alternative . By · 
defining the type and vertical distribution of contamination, the conceptual model for 
contaminant distribution can be verified or refined. The lateral extent of contamination is 
assumed to be confined within each site boundary, but could be evaluated further through 
geophysical logging results or test pits. The lateral extent of contamination might be evaluated 
further during the confinnatory sampling phase as necessary to support remedial design. 
Verification of the current conceptual contaminant distribution models will direct the application 
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of the analogous site concept at the remaining 200-IS-l and 200-ST-1 waste sites. A limited 
amount of data will be collected to characterize the physical properties of soils. Those data will 
be used to support an initial assessment of risk (e.g., RESidual RADioactivity [RESRAD] or 
other risk modeling) and fate and transport modeling, as required. Contaminant and soil property 
data will be obtained by collecting and analyzing soil samples. 

4.1.3 Data Needs 

Chapters 2.0 and 3.0 presented a considerable amount of information about the 200-IS-1 and 
200-ST-1 RCRA TSD units and representative waste sites. Some data are available for the 
representative waste sites; however, these data are insufficient to develop individual conceptual 

· contaminant distribution models for the sites. The most pertinent existing information was used 
to develop site-specific conceptual contaminant distribution models for the CX Tank System, 
HSTF, 200-E-1 l 1 Tank Fann Process Piping, 200-W-59 Diversion Box, and 2607-W3 Septic 
Tank, RCRA TSD units and representative sites. Additional information is provided by 
reference. 

For the representative waste sites (and, in general, the other waste sites in the OU), information 
is available about location, construction design, and major types of waste disposed. However, 
the data needed to verify and/or refine the site conceptual models and develop conceptual 
contaminant distribution models are limited. These data are needed to support remedial decision 
making at these sites and any analogous sites. As defined by the DQO process, the focus of the 
200-IS-1 and 200-ST-l OUs RI is to determine the nature and vertical extent of contamination in 

, the vadose zone within the boundaries of the representative waste sites and RCRA TSD units. 
Specifically, the type, concentration (particularly the highest concentration), and vertical 
distribution of radiological and nonradiological contamination in the vadose zone at the 
representative waste sites and/or TSD units are the major data needs. 

Data also are required to detei:mine the physical properties of soils; these data will provide 
additional inputs to support a risk evaluation through the use of models for fate and transport of 
contaminants through the vadose zone to groundwater, exposure to radionuclides, and exposure 
to chemicals .. 

4.1.4 Data Quality 

Data quality was addressed during the DQO process. Data quality and quantity were determined 
to be insufficient to support the RJ/FS process for these OUs; therefore, additional data collection 
is needed through the RI process. The process of identifying the final list of COCs is 
summarized in Section 3.5. Analytical performance criteria were established by evaluating 
potential ARARs and preliminary remediation goals (PRG), which are regulatory thresholds 
and/or standards or derived risk-based thresholds. These potential ARARs and PRGs represent 
chemical-, location-, and action-specific requirements that must be met to protect hwnan health 
and the environment. Regulatory thresholds and/or standards or preliminary action levels 
provide the basis for establishing cleanup levels and dictate analytical performance levels 
(i.e., laboratory detection limit requirements). Detection limit requirements and standards for 
precision and accuracy are used to define data quality. · 
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To provide the necessary quality of data, detection limits should be lower than preliminary action 
levels. Additional data quality is gained by establishing specific policies and procedures for 
generating analytical data and field quality assurance and quality control requirements. These 
requirements are discussed in detail in the SAP (Appendix B). Analytical performance 
requirements are specified in CP-13196, Table 3-6. The potential ARARs and PRGs for the 
200 Area waste sites are discussed in Chapters 4.0 and 5.0 ofDOE/RL-98-28. 

4.1.5 Data Quantity 

Data quantity refers to the number of samples collected. The number of samples needed to 
refine the site conceptual model and make remedial decisions is based on a biased sampling 
approach. Biased sampling is the intentional location of a sampling point within a waste site 
based on process knowledge of the waste stream and expected behavior of the potential COCs. 
It is the preferred sampling approach as defined in Section 6.2.2 of DOE/RL-98-28 for the RI 
phase. Using this approach, sampling locations can be selected that increase the chance of 
encountering the highest contamination in the local soil column. 

Sample locations at the representative sites and RCRA TSD units were selected based on the 
preliminary conceptual models of contaminant distribution presented in the CP-13196. The 
locations were selected with the goal of intersecting the areas of highest potential for 
contamination and determining the type and vertical extent of contamination at the representative 
sites. Except for the pipeline, the representative sites and RCRA TSD units cover only relatively · 
small areas; therefore, knowing the lateral extent of contamination within the site boundaries is 
not considered necessary for making remediation decisions. Soil along the pipeline will be 
sampled to determine the spread of contamination at a distance from the pipeline. Extra soil 
samples could be collected as warranted by observations of such anomalies as changes in 
lithology, visual indications of contamination, and field screening results. This biased sampling 
approach was designed to provide the data needed to meet DQOs for this phase of the RI/FS 
process. 

4.2 CHARACTERIZATION APPROACH 

This section provides an overview of characterization activities planned to collect the data 
identified in the DQO process. These activities may include some or all of the following: 
ground-penetrating radar (GPR) and electromagnetic induction (EMI) surveys, borehole drilling, 
excavation of test pits, driven soil probe, sampling and geophysical logging using gross gamma, 
spectral gamma, passive neutron, and neutron moisture tools. An offsite laboratory wlll conduct 
sample analysis following a contract-required quality program. The sampling strategy is 
designed to provide access to potentially contaminated subsurface areas. Sample collection will 
be guided by field screening conducted during the RI and a sampling scheme that identifies 
critical sampling depths. 

The SAP (Appendix B) presents the characterization approach. 
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4.2.l Ground-Penetrating Radar and Electromagnetic 
Induction 

Surface geophysical surveys using the GPR and EMI techniques will be used to determine the 
location of tanks and other underground features. The survey results also will be used to 
detennine the specific location of each sampling site. 

The GPR uses a transducer to transmit FM frequency electromagnetic energy into the ground. 
Interfaces in the ground, defined by contrasts in dielectric constants, magnetic susceptibility, and, 
to some extent, electrical conductivity, reflect the transmitted energy. The GPR system measures 
the travel time between transmitted pulses and arrival of reflected energy. Geologic features 
(i.e., crossbedding, lateral and vertical changes in soil properties, and rock interfaces) can reflect 
a portion of the electromagnetic energy. The reflected energy provides the means for mapping 
the subsur_face features of interest; whether constructed or geologic. The.display and 
interpretation of GPR data are similar to those used for seismic reflection data. When numerous 
adjacent profiles are collected, often in two orthogonal directions, a plan view map showing the 
location and depth of underground features can be generated. 

Electromagnetic induction is a noninvasive method of detecting, locating, and/or mapping 
shallow subsurface features. It complements GPR because of its response to metallic subsurface 
anomalies and because it provides reconnaissance-level information over large areas to help 
focus GPR efforts. The EMI techniques are used to determine the electrical conductivity of the 
subsurface soil, rock, and groundwater and are generally used for shallow investigations. The 
method is based on a transmitting coil radiating an electromagnetic (EM) field that induces eddy 
currents in the earth. A resulting secondary EM field is measured at a receiving coil as a voltage 
that is linearly related to the subsurface conductivity. 

4.2.2 Drilling and Sampling 

For waste sites requiring boreholes for characterization, the depth of drilling and associated soil 
sampling will be based on site-specific conditions. When available information indicates the 
presence of deep vadose zone contamination or that groundwater has been contaminated by a 
waste site, soil samples will be gathered to the water table. For waste sites where deep 
contamination has not been observed-or no information exists, sampling to groundwater might 
not be necessary. In this case, the drilling and sampling depths will be determined using the 
observational approach. As a minimum, samples will be collected to the deepest significant 
confining geological unit, such as the Cold Creek unit, if present, and as a maximum, to the 
water table. The Cold Creek unit is expected to be a zone of higher moisture content than the 
surrounding. soil where contaminants would tend to concentrate. Decisions to collect samples 
past the Cold Creek unit will be based on field screening procedures screened for radioactive 
c.ontamination and/or soil gas surveys. 

As a result, soil samples will be collected down to and within the Cold Creek unit. The soil 
samples/drill cutting from the Cold Creek unit will be screened using a hand-held rate meter with 
a gamma detector. If contamination is three times greater than background, drilling and 
sampling will be continued, as specified in the SAP (Appendix B), to the next sample interval 
until contamination is less than three times background. The three-times-greater-than-
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background criterion is considered appropriate to minimize the potential for a false positive. If 
contamination is less than three times background, the borehole will be logged with the spectral 
gamma-ray logging (SGL) system to confirm that significant contamination is not present before 
abandoning the borehole. These decisions will be made in the field by the site geologist. 

This sample-collection strategy has been designed to thoroughly characterize the vadose zone 
materials beneath the sites to the Cold Creek unit or to the top of the groundwater table, as 
appropriate. Sampling generally will begin at the first sign ofradiological contamination, as 
determined through field screening. Significant contamination is expected to begin at the 
historic bottom of the site (i.e., tank or cijversion box bottom), but if contamination is detected in 
backfill materials above the waste site bottom, the backfill materials also will be sampled. 
Borehole samples typically will be collected at smaller intervals near the release point (i.e., the 
bottom of the tank or diversion box), then at larger intervals with depth. Samples that were 
identified as critical during the DQO process were from 4.6 m (15 ft) bgs and 7.6 m (25 ft) bgs. 
The SAP also provides that samples can be collected at the discretion of the geologist or sampler 
based on field screening and geologic information (e.g., changes in lithology). A detailed sample 
location profile for each borehole is presented in the SAP (Appendix B). 

All drilling will be conducted in accordance with approved procedures and will conform to site­
. specific technical specifications for .environmental drilling services. · The drill rig generally will 
require a 23 m (75 ft)-square pad with a 5 m (16 ft)-wide access road. Cleaning and 
decontamination activities will also be performed according to approved procedures. 

Likely drilling methods for this project are cable tool, sonic, and diesel hammer. The drilling 
method must allow for the use of a 13 cm (5-in.) outside-diameter split-spoon sampler. Use of a 
split-spoon sampler will necessitate compositing the sample over at least 0.3 m (1 ft) to obtain 
enough sample material for analysis. The drilling method must not use any system that 
circulates air or water. Air-based drilling methods could compromise the sample collection and 
data quality for volatile constituents by introducing air to the soils. In addition, the air circulated 
in these methods may dry the formation apd negatively affect moisture-iogging activities. 

The presence of water-saturated soil will indicate that the water table has been contacted as 
determined by the site geologist. Up to three strings of casing could be telescoped to the 
proposed depth to minimize the transport of contaminants in the vadose zone from the drilling 
operations. The casings will be of sufficient size to accommodate a split-spoon sampler to the 
bottom of the borehole. Downsizing of the casing will be commensurate with the· expected 
decrease in contamination levels with decreasing depth. Actual conditions during drilling could 
warrant changes; the changes may be implemented after consultation with and the approval by 
the task lead and the subcontract technical representative. All casings will be removed from the 
boreholes when drilling and sampling are completed. If required to support Hanford Site 
groundwater monitoring needs, boreholes may be completed as groundwater wells. Otherwise, 
the borehole will be backfilled and decommissioned in accordance with WAC 173-160, 
"Minimum Standards for Construction and Maintenance of Wells." 
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4.2.3 Test Pit Excavation and Sampling 

For waste sites requiring test pits for characterization, the depth of excavation and associated soil 
sampling will be based on site-specific conditions. The test pit locations were chosen to target 
the·accessible areas of maximum potential for contamination within the site. Therefore, the soils 
collected close to the bottom of the site should reflect maximum contamination levels . 

The sample collection strategy has been designed to characterize the vadose zone materials 
directly beneath the sites (see Figures 3-5 through 3-12). Sampling generally will begin at the 
first sign of radiological contamination, as determined by field measurements. This 
contamination is expected to begin at the historic bottom of the site, but if contamination is 
detected in backfill materials above the waste site bottom, the backfill materials also will be 
sampled. Samples typically will be collected at smaller intervals near the release point (i.e., the 
bottom of the tank or diversion box), and at larger intervals with increasing depth. Samples that 
were identified as critical during the DQO process will be collected at 4.6 m (15 ft) bgs and 
7.6 m (25 ft) bgs. Additional samples may be collected at the discretion of the geologist or 
sampler based on field screening and geologic information ( e.g., changes in lithology) . If the 
disposal of mobility-enhancing chemicals creates a potential for significant contamination below 
the 7 .6 m (25-ft) depth of a standard test pit, assessing the contamination at a depth greater than 
7 .6 m (25 ft) may be required. 

All test pits will be conducted in accordance with an approved procedure. The excavator 
generally will require a 5 m (16-ft)-wide access road. Cleaning and decontamination activities 
also will be performed according to approved procedures. 

4.2.4 Field Screening 

All samples and/or cuttings drawn from the boreholes or excavated from test pits will be field 
screened for evidence of radionuclides. The three-times-greater-than-background criterion is 
considered appropriate to minimize the potential for a false positive. Except for critical samples, 
soil radioactivity screening will assist in refining the sampling intervals identified in the SAP. 

4.2.5 Analysis of Soil 

Soil samples will be collected for analysis ofradiological and nonradiological constituents and 
the determination of select soil properties. The list of analytes for this investigation was 
developed based on an evaluation of all potential contamination that was discharged to the waste 
sites. How this list of COCs was developed is explained in Section 3.4. Tables B-7 and B-8 of 
the SAP list details of the analytical methods, holding times, and ·quality assurance and quality 
control procedures for each contaminant. A limited number of samples will be analyzed to 
determine soil physical properties, such as moisture content and particle size. 

4.3 GEOPHYSICAL LOGGING 

Geophysical logging is planned for boreholes and driven soil probes. 
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4.3.1 Borehole Geophysics 

All boreholes will be logged using a high-resolution SGL system to provide continuous vertical 
logs of gamma-emitting radionuclides and a neutron moisture-logging system to identify 
moisture changes. In addition to the logging performed on the new borings, SGL is proposed in 
existing boreholes near the representative waste sites. The SGL of existing boreholes near a 
waste site can be a cost-effective method of providing supplemental data on the vertical and 
lateral distribution of gamma-emitting radionuclides, provided that the boreholes are located 
sufficiently close to the waste site and are appropriately constructed (e.g. , single borehole casing 
in contact with the formation). 

The SGL system uses standard laboratory high-purity germanium (HPGe) detector 
in.strumentation to identify and quantify gamma-emitting radionuclides in boreholes as a function 
of depth. The HPGe detector is calibrated to National Institute of Standards and Testing 
requirements and includes corrections for environmental conditions that deviate from the 
standard calibration condition. The HPGe detector has been used to locate, identify, and monitor 
the distribution and movement of contaminants in more than 600 boreholes at the Hanford Site. 
The precision of this detector is such that movement of mobile constituents in the subsurface can 
be identified to as little as 0.07 m (0.25 ft) at depths ofup to 168 m (550 ft) . The detector 
requires constant cooling with liquid nitrogen and was designed to operate completely 
submerged in water . . The nitrogen gas is vented to the surface using a specially designed logging 
cable. 

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

The SGL logs will be used to supplement the laboratory radionuclide data to determine the 
vertical distribution ofradionuclides in the vadose zone beneath the units and aid in geological 
interpretation of subsurface stratigraphy. The deep boreholes will be logged through the casing 
before adding a new casing string and after the borehole has reached total depth. The SGL 
equipment is calibrated annually, and the data acquired during the calibrations are used to derive 
factors that convert measured peak area count rate to radionuclide concentrations in picocuries 
per gram. Corrections are applied to the data to compensate for the gamma-ray attenuation by 
the casing. A list of boreholes to be logged is identified in the SAP (Appendix B). 

All geophysical logging will be conducted in accordance with ES-SSPM-001 , Sampling and 
Services Procedure Manual, Section 17, "Geophysical Logging", and Section 18, "Geophysical 
Logging Analysis," or equivalent. Applicable detection limits, analytical methods, and accuracy 
and precision requirements are defined in the documents governing borehole logging. The site 
geologist will record the types of geophysical surveys and the depth intervals of initial and repeat 
runs on the well construction summary report form. 

Logging runs will be made before changing casing sizes and at the total depth of the borehole. 
The downhole tools and cable will be subject to the same rules as the drill rig and equipment. 
The downhole tools and cable will be decontaminated and surveyed between boreholes. 

4-10 



DOE/RL-2002-14 REV 0 

4.3.2 Geophysical Logging Through Driven Soil 
Probes 

The radioactive contamination, which also would be an indicator of nonradiological 
contamination, might need to be assessed at a number of locations perpendicular to pipelines. 
Based on process knowledge, the radioactive contamination is expected to be represented by 
gamma emitters (e.g. , cesium-137). Driven soil probes will be installed and logged with a 
gamma-logging tool (gross gamma tool for Geoprobe or cone penetrometer and high-resolution 
SGL system). The depth of a driven soil probe is limited by the subsurface conditions 
(i.e., cobbles, gravel). The hole will be pushed as deep as possible, but a maximum depth of 
approximately 18 m (60 ft) bgs is anticipated for investigation planning. Gross Gamma and 
Passive Neutron (GG/PN) logging of soil probes also may be used to determine areas of high 
americium-241 and plutonium-239/240 concentrations in a series of shallowly driven small­
diameter soil probes. 

The GG/PN system uses bismuth-germanium (BGO) detector instrumentation for gross counting 
of the gamma-emitting radionuclides in the soil probes as a function of depth. The passive 
neutron-logging instrument is a helium-3 detector configured to detect the neutron flux present in 
the below-ground soil probe environment. 

4.3.3 Soil Gas Surveys Through Driven Soil Probes 

A Geoprobe Model 5400 hydraulic ram system will be used to install soil gas sampling points 
near Hexane Storage Tanks 276-S-141 and -142. The hydraulic ram will be operated in 
accordance with the manufacturer's instructions and applicable procedures. The system is 
equipped with a 4.46 cm (1. 75-in)-diameter probe and a detachable steel tip. At the desired 
depth, a 16.51 cm (6.5-in)-long fine-mesh stainless steel soil gas screen connected to the surface 
with 0.79 cm (0.31-in) outside-diameter tygon tubing is inserted down the center of the push rod. 
The push rod assembly is then withdrawn approximately 7.6 cm (3 in.) to release the steel tip and 
allow the sampling point to extend into the void space below the push rod. Approximately 
205 mL of 20/40 mesh silica sand continues to be added while the push rods are extracted;_ sand 
is generally built to 30.5 cm (12 in) above the screen. The remaining push rods are then removed 
and soil is allowed to collapse around the tygon tubing. At approximately 0.9 m (3 ft) bgs, 
granular bentonite is added through the center of the push rod. The bentonite will not be 
hydrated. 

After allowing each soil gas screen to equilibrate for a minimum of24 hours, small-v61ume soil 
vapor samples (approximately 500 mL) will be collected and analyzed for the volatile COCs 
specific to the Hexane Storage and Treatment System. The soil gas samples will be collected 
and analyzed in accordance with applicable approved procedures. 
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Figure 4-1. Location of Planned and Existing Boreholes at the CX Tank System. 
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Figure 4-2. Location of Planned and Existing Boreholes at the Hexone Storage and Treatment 
Facility. 
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Figure 4-3. Location of Planned Drive Casings and Existing Boreholes at the 200-E-111 Tank 
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Figure 4-4. Location of Planned Drive Casings and Existing Boreholes at the 
200-W-59 Diversion Box. 
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Figure 4-5 . Location of Planned and Existing Boreholes at the 2607-W3 Septic Tank. 
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5.0 REMEDIAL INVESTIGATION/FEASIBILITY STUDY PROCESS 

This section describes theRI/FS (assessment) process for the 200-IS-1 and 200-ST-1 OUs. The 
development of and rationale for this process are provided in DOE/RL-98-28 and are 
summarized in Figure 1-1. The process follows the CERCLA format with modifications to 
concurrently satisfy the requirements specific to RPP waste sites and RCRA TSD units 
undergoing closure. Section 5 .1 summarizes the integrated regulatory process. Secti<;>n 5 .2 
discusses a strategy to address ecological impacts in the 200 Areas. Section 5.3 outlines the 
tasks to be completed during the R1 phase, including planning and conducting field sampling 
activities and preparing the R1 report. These tasks are designed to effectively manage the work, 
satisfy"the DQOs identified in Chapter 4, document the results of the investigation, and manage 
waste generated during field activities. Generally, the R1 is expected to characterize the nature, 
the vertical extent, and in some cases the lateral extent of contamination within the confines of 
the waste site; contaminant concentration; and potential transport of contaminants. The RI also is 
expected to provide data to determine the need for and type of remediation. The information that 
will be collected to carry out these tasks is described in the SAP (Appendix B). Tasks to be 
completed following the RI include an FS with a RCRA TSD units closure plan (Section 5 .4) 
and a proposed plan and pr_oposed RCRApermit modification for RCRA TSD units and RPP 
sites, followed by an ROD and RCRA pennit modification for RCRA TSD units and RPP sites 
(Section 5.5). 

Project management occurs throughout the RI/FS process . Project management is used to direct 
and document project activities so that objectives of the work plan are met and the project remains 
within budget and on schedule. The initial project management activity will be to assign individuals 
according to roles established in Section 7.2 ofDOE/RL-98-28. Other project management 
activities include day-to-day supervision of and communication with project staff and support 
personnel; meetings; control of cost, schedule, and work; records management; progress and 
final reports; quality assurance; health and safety; and community relations. 

Appendix A ofDOE/RL-98-28 provides the overall quality assurance framework that was used 
to prepare an OU-specific quality assurance project plan for the RI (Appendix A, Section A.2). 
Appendix B ofDOE/RL-98-28 includes a review of data management activities that apply to the 
investigation activities at this OU and describes the process for the collection/control of data, 
records, documents, correspondence, and other infonnation associated with OU activities. 

5.1 REGULATORY PROCESS 

RCRA and CERCLA will be integrated to address closure and environmental requirements at 
OUs as effectively and efficiently as possible. Integrating RCRA and CERCLA allows 
additional options for disposal, closure, removal, and/or remedial actions. By allowing 
flexibility in final disposal options, DOE, Ecology, and the EPA intend to minimize disposal 
costs as much as possible while remaining fully protective of human health and the environment. 

The integrated process for characte1ization of the 200-IS-1 and 200-ST-1 OUs uses this RI/FS 
work plan in combination with DOE/RL-98-28 to satisfy the requirements for both an Rl/FS 
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work plan and an RFI/CMS work plan. General facility background information, potential 
ARARs, preliminary RAOs, and preliminary remedial technologies developed in the 
-Implementation Plan are incorporated by reference into this work plan. This work plan also 
provides RCRA TSD units closure plan information on facility description, location, and process 
information (Sections 2 .1 and 2.2), waste characteristics (Chapter 3), and gronndwater 
monitoring (Chapter 3). Following completion of the work plan, an RI will be performed that 
will satisfy the requirements for an RFI and will provide the data needed to support the selection 
of a closure strategy for RCRA TSD units. The RI will be limited to the concurrent investigation 
ofrepresentative waste sites and RCRA TSD units undergoing closure. Ecological sampling 
may occur as a result of a separate Central Plateau ecological DQO process. A report 
summarizing the results of the RI and any supplemental ecological sampling will be prepared 
that satisfies the requirements for a RFI report. The report also will contain the characterization 
information required in a RCRA TSD unit's closure plan. 

After the RI is complete, remedial alternatives and closure strategies will be developed and 
evaluated against performance standards and evaluation criteria. The integration process for the 
evaluation of remedial alternatives includes preparing a CERCLA FS and closure plan and 
proposed plan that will satisfy the requirements for a CMS rep·ort and RCRA TSD units closure 
plans, including identification and development of corrective measures and remedial alternatives 
and their evaluation. The recommended alternative, which generally is included in the CMS, is 
in the proposed plan under CERCLA. The FS also will include a section that provides corrective 
action recommendations for RPPs. 

The RCRA closure options (i.e., landfill, modified, and clean closure as defined in 
Condition H.K. of the Hanford Facility RCRA Permit) will be integrated with the CERCLA 
options and based on the alternative selected and the amount of cleanup that can be 
accomplished by the alternative. Landfill closure under RCRA will include the construction of 
an engineered barrier over the unit and equates to what is typically termed as a "containment 
alternative" under CERCLA. A modified closure option includes alternatives that leave 
contaminants in place above WAC 173-340-740 Method B cleanup standards in soil, debris, or 
groundwater. A clean closure option requires that all contaminated material and media be 
removed and decontaminated to levels below WAC 173-340-740 Method B. 

The decision-making ptocess for the 200-IS-1 and 200-ST-1 OUs will be based on the use of a 
proposed plan, ROD, and Hanford Facility RCRA Permit modification. Based on the FS-closure 
plan, a proposed plan will be prepared that identifies the preferred remedial alternative•for waste 
sites within the OUs. The proposed plan will include a draft permit modification with unit­
specific permit conditions for RPP waste sites and each RCRA TSD unit within the OU for 
incorporation into the Hanford Facility RCRA Permit. The CERCLA ROD will document the 
RCRA TSD unit closure and RCRA corrective action decisions for these units. The lead · 
regulatory agency (Ecology) will prepare the CERCLA ROD following completion of the public 
involvement process for the proposed plan, which, after signature by the signatories to the Tri­
Party Agreement, will authorize the selected remedial action. The remedy selected under 
CERCLA will be incorporated into the Hanford Facility RCRA Permit as the RCRA closure­
corrective action after the public notice is issued and the comment process completed. 
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This process fully addresses each technical and procedural element ofRCRA and CERCLA. 
The CERCLA public involvement, including public notice and opportunity to comment, will be 
enhanced, as necessary, to concurrently satisfy the public involvement requirements for the 
RCRA closure and RPP processes. The public will be given an opportunity to review and 
comment on the proposed pennit conditions that will be contained in the proposed plan. The 
proposed plan with a draft permit modification will be issued for a minimum 45-day public 
review and comment period. Supporting documents, including the FS and closure_plan, will be 
made available to the public for review at the same time. A combined public meeting-public 
hearing may be held during the comment period to provide information on the proposed action 
and pennit modification and to solicit public comment. 

This process is designed to ensure that redundant work is not required at the waste sites but that 
the CERCLA cleanup activities and RCRA corrective actions are integrated into one action. 

5.2 REMEDIAL INVESTIGATION ACTIVITIES 

This section summarizes the planned tasks that will be performed during the RI phase for the 
200-IS-1 and 200-ST-l OUs, including the following: 

• Planning 
• Field investigation 
• Management of investigation-derived waste (IDW) 
• Laboratory analysis and data verification 
• Data evaluation and reporting. 

These tasks and subtasks reflect the work structure that will be used to manage the work and 
develop the project schedule provided in Chapter 6. 

5.2.1 Planning 

The planning subtask includes activities and documentation that must be completed before field 
activities can begin. These include the preparation of a site-specific health and safety plan 
(HASP) in accordance with 29 CFR 1910.120 and a preliminary hazard classification. If 
required, a final hazard classification and safety analysis will be performed in accordance with 
approved procedures. Radiological work permits, excav'ation permits, supporting surveys ( e.g., 
cultural, radiological, wildlife, and utilities), work instructions, personnel training, and the 
procurement of materials and services (e.g., drilling and geophysical logging services) also will 
be required. In addition, characterization locations identified in Figures 4-2 through 4-6 will be 
located using a global positioning satellite system. 

DOE/RL-98-28, Appendix B, provides a general HASP that outlines health and safety 
requirements for RI activities. A site~specific HASP will be prepared for characterization 
activities, following requirements of the general HASP . Initial surface radiological surveys will 
be perfonned to document any radiological surface contamination and background levels in and 
around the sampling locations. This information will be used to document initial site conditions. 
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5.2.2 Field Investigation 

The field investigation task involves data-gathering activities performed in the field that are 
required to satisfy the project DQOs. The field characterization approach is summarized in 
Section 4.2 and detailed in the SAP (Appendix B). The scope includes soil sampling and 
analysis to characterize the vadose zone at the 200-IS-1 and 200-ST-l OU representative waste 
sites and RCRA TSD Units (the 241-CX Tank System, HSTF, 200-E-111 Tank Fann Process 
Piping, 200-W-59 Diversion Box and 2607-W-3 Septic Tank). Major subtasks associated with 
the field investigation include the following: 

• Driven soil probes, borehole drilling, test pits, soil sampling, and collection of data from 
ge.ophysical logging 

• Preparation of a field report. 

5.2.2.1 Driven Soil Probes, Borehole Drilling, and Soil Sampling 

This subtask involves driving soil probes or drilling boreholes to perform soil gas monitoring or 
geophysical logging, or collect soil sample. 

Samples will be collected with soil probe or split-spoon samplers and packaged for shipment to 
an off site laboratory if radiation levels pe1mit; otherwise, samples will be shipped to an onsite 
laboratory. At the completion of sampling, the driven soil probes and boreholes will be 
abandoned and the initial site conditions reestablished. Alternatively, the boreholes could be 
completed as groundwater monitoring wells if the Hanford Site groundwater monitoring program 
needs them. Other activities include work zone setup, mobilization and demobilization of 
equipment, equipment decontamination, and field analyses. Planned field analyses include 
radiological field screening, soil gas survey, geologic logging, and geophysical logging of soil 
probes and boreholes. 

All samples and drill cuttings will be field screened for radionuclides to provide additional 
characterization data that will be used to assist in selecting sample intervals (e.g., hot spots) and 
establishing radiation control measures, and to e~sure worker health and safety. · 

Geophysical logging will be used to gather in situ radiological and physical data .from the 
b9rehole and from existing wells as specified in the SAP. Gross gamma, high-r~solution SGL, 
or passive neutron monitoring will be performed to assess the distribution of gamma-emitting 
and neutron radionuclides. Neutron logging also will be performed for moisture content 
distribution over the borehole or well interval. 

5.2.2.2 Preparation of Field Report 

At the completion of the field investigation, a field report will be prepared to summarize 
activities performed and information collected in the field. The report will include survey data 
for driven soil probe and borehole locations, the number and types of samples collected and 
associated HEIS numbers, inventory of IDW containers, geological logs, field screening results, 
and geophysical logging results. 
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5.2.3 Management of Investigation-Derived Waste 

Waste-designation DQOs will be established before beginning the characterization activities to 
ensure that the information collected during the field effort supports the designation of all project 
IDW. During the IDW DQO effort, any listed waste issues also will be resolved. Any additional 
sampling requirements or analytes needed to support designation activities will be identified and 
the requirements implemented through the waste-designation DQO summary report that will be 
prepared at that time. 

Waste generated during the RI will be managed in accordance with a waste control plan to be 
prepared for the OU. DOE/RL-98-28, Appendix E, provides general waste management 
processes and requiremen~s for this IDW and forms the basis for activity-specific waste control 
plans. The site-specific waste control plan addresses the handling, storage, and disposal of IDW 
generated during the RI phase. Furthennore, the plan identifies governing procedures and 
discusses types of waste expected to be generated, the waste designation process, and the final 
disposal location. The IDW management task begins when IDW is first generated at the start of 
the field investigation through waste designation and disposal. 

5.2.4 Laboratory Analysis and Data Validation 

Soil samples collected via boreholes will be analyzed for a suite of radiological and 
nonradiological constituents identified as COCs during the DQO, and for select physical 
properties based on established DQOs and as defined in the SAP. The SAP lists the analytes, 
methods, and associated target detection limits. This task includes the laboratory analysis of 
samples, the compilation of laboratory results into data packages~ and the validation of a 
representative number of laboratory data packages. 

5.2.5 Remedial Investigation Report 

This section summarizes data evaluation and interpretation subtasks leading to the production of 
an RI report. The primary activities include a data quality assessment (DQA); evaluating the 
nature, extent, and concentration of contaminants based on sampling results; assessing . 
contaminant fate and transport; refining the site conceptual models; and evaluating risks through 

. a risk assessment. These activities will be perform~d as part of the R1 report preparation task. 

5.2.5.1 Data Quality Assessment 

A DQA will be performed on the analytical data to determine if they are the right type, quality, 
and quantity for their intended use. The DQA completes the data life cycle of planning, 
implementation, and assessment that began with the DQO process. In this task, the data will be 
examined to see if they meet the analytical quality criteria outlined in the DQO and are adequate 
to evaluate the decision rules in the DQO. 
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5.2.5.2 Risk Assessment 

The Tri-Parties recently undertook the task of developing a risk framework to support risk 
assessments in the Central Plateau. This included a series of workshops with representatives 
from DOE, EPA, Ecology, the Hanford Advisory Board (BAB), the Tribal Nations, the State of 
Oregon, and other interested stakeholders. The workshops focused on the different programs 
involved in activities in the Central Plateau and the need for a consistent application of risk 
assessment assumptions and goals. The results of the risk framework are documented in HAB 
advice #132 (HAB 132), in the Tri-Parties response to the HAB advice (Klein et al.-2002), and in 
the Report of the Exposure Scenarios Task Force (HAB 2002) . The following items summarize 
the risk framework description from the Tri-Parties response to the HAB. 

1. The Core Zone (200 Areas including B Pond (main pond) and S Ponds) will have an 
Industrial Scenario for the foreseeable future . 

2. The Core Zone will be remediated and closed allowing for "other uses" consistent with 
an industrial scenario (environmental industries) that will maintain active human 
presence in this area, which in turn will enhance the ability to maintain the institutional 
knowledge of waste left in place for future generations. Exposure scenarios used for this 
zone should include a reasonable maximum exposure to a worker/day user, to possible 
Native American users, and to intruders. 

3. DOE will follow the required regulatory processes for groundwater remediation 
(including public participation) to establish the points of compliance and remedial action 
objectives. It is anticipated that groundwater contamination under the Core Zone will 
preclude beneficial use for the foreseeable future, which is at least the period of waste 
management and institutional controls (150 yr). It is assumed that the tritium and iodine-
129 plumes beyond the Core Zone boundary will exceed the drinking water standards for 
the period of the next 150 to 300 yr (less for the tritium plume). It is expected that other 
groundwater contaminants will remain below, or be restored to, drinking water levels 
outside the Core Zone. 

4. No drilling for water use or otherwise will be allowed in the Core Zone. An intruder 
s·cenario will be calculated for in assessing the risk to human health and environment. 

5. Waste sites .outside the Core Zone but within the Central Plateau (2.00 North Area, Gable 
Mountain Pond, B/C Crib Controlled Area) will be remediated and dosed based on an 
evaluation of multiple land-use scenarios to optimize land use, institutional control cost, 
and long-term stewardship. 

6. An industrial land-use scenario wil1 set cleanup levels on the Central Plateau. Other 
scenarios ( e.g., residential, recreational) may be used for comparison purposes to support 
decision making, especia1ly for: 

- The post-institutional controls period (> 150 yr) 

- Sites near the Core Zone perimeter to analyze opportunities to "shrink the site" 
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- Early (precedent-setting) closure/remediation decisions. 

7. This framework does not deal with the tank retrieval decision. 

These items form the basis for the OU risk assessments to be conducted in the RI and FS reports. 

5.2.5.2.1 Human Health Risk Assessment 

For the 200-IS-1 and 200-AT-l OUs, a quantitative, baseline human health risk assessment for 
the representative sites will be prepared, as part of the R1 report, to evaluate risk to human 
receptors from potential exposure to contaminants in accessible surface sediments and shallow 
subsurface soils. The risk assessment also will evaluate the potential for contaminants currently 
in the vadose zone beneath the waste sites to impact groundwater in the future. Risks from 
current groundwater contamination will not be evaluated; this evaluation will be conducted as 
part of the RI/FS process for the groundwater OUs. 

The risk assessment in the R1 report will focus on the representative sites, because data collected 
through the RI at these sites are sufficient to allow quantification of risk. The risk ass~ssment 
will follow the risk guidelines identified through the Risk Framework workshops as documented 
in the Tri-Parties response to HAB Advice #132 (Klein et al 2002). 

The human health risk assessment will be conducted in accordance with appropriate subsections 
ofWAC-173-340 and with the following DOE and U.S. Environmental Protection Agency 
(EPA) guidance documents: 

• Hanford Site Risk Assessment Methodology (DOE/RL-91-45) 

• Risk Assessment Guidance for Superfund (RAGS), Volume I-~ Human Health Evaluation 
Manual, Part A (Interim Final), (EP N540/l-89/002) 

• Risk Assessment Guidance for Superfund, Vol. I Human Health Evaluation Manual, 
Supplemental Guidance: Standard Default Exposure Factors, (Interim Final) 
(OSWER Directive 9285.6-03) 

• Exposure Factors Handbook (EP N600/P-95/002Fa) 

• -Risk Assessment Guidance for Superfu·nd, Volume I: Human H edlth Evaluation Manual 
(Part E, Supplemental Guidance for Dermal Risk Assessment) Interim (BP N540/R-
99/005) 

• Proposed Guidelines for Carcinogen Risk Assessment (EP N600/P-92/003C) 

• Supplemental Guidance to RAGS: Calculating the Concentration Term 
(OSWER Directive 9285.7-081). 

Risks will initially be evaluated by comparison to risk-based standards such as 
WAC 173-340-745, ''Soil Cleanup Standards for Industrial Properties.» Contaminants present at 
concentrations exceeding these risk-based standards will be considered further in the risk 
assessment process. Risks from nonradiological noncarcinogens will be evaluated by calculating 
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hazard quotients (HQs) for individual constituents .and a hazard index (HI) for cumulative risk. 
Risks from nonradiological carcinogens and radionuclides will be evaluated by calculating 
incremental cancer risks for individual constituents and a cumulative cancer risk. 

The computer program RESRAD (ANIJEAD-4) will be used to obtain risk and dose estimates 
from direct-contact exposure to radiological constituents present in the shallow zone of the waste 
sites. The RESRAD model will also be used to obtain risk and dose estimates for the protection 
of the groundwater pathway. The results obtained from the RESRAD model for the groundwater 
protection model are limited to screening purposes only. Additional analysis .will be performed 
using an appropriate fate and transport model (e.g., STOMP [PNNL-11216, STOMP-­
Subsurface Transport Over Multiple Phases: Application Guide]) to assess impact to the 
groundwater from chemicals and radionuclides in the vadose zone. 

Because waste sites within the 200-IS-1 and 200-ST-1 OUs all are located inside the 200 Areas 
boundary, risk assessment will be performed for an industrial exposure scenario to establish the 
baseline risk. As part of the FS, additional risk assessment may be performed to evaluate other 
scenarios, such as a Native American scenario or an intruder scenario, to evaluate post­
remediation residual risks. 

Analogous waste sites will be evaluated in the FS followjng the analogous site approach 
described in Section 2.5.1 ofDOE/RL-98-28. Figure 5-1 shows the process for evaluating the 
analogous sites against the representative sites for the RI/FS process, carried out through the 
confirmatory and design sampling processes, and for applying risk assessment results from the 
representative sites to the analogous sites. Important considerations in determining the 
appropriate representative site for an analogous waste site include the following: 

• Waste site configuration and construction (e.g. , pond, trench, surface structure) 

• Volume of effiu•ent received in relation to the available pore volume for the waste site 

• · Types and amounts of contaminants received; contaminant inventory 

• Method of discharge and purpose of waste site 

• Expected distribution of contamination based on method of discharge and purpose of 
waste site 

• Geological setting 

• Neighboring waste sites, structures, or utilities 

• Potential for hydrologic and contaminant impacts to groundwater. 

The available information from each waste site will be evaluated in the FS against information 
from the representative sites. In cases where characterization data are available from an 
analogous waste site, the data will be evaluated for sufficiency to support a site-specific 
evaluation of risk. If the data are sufficient, a risk estimate for the analogous site will be 
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calculated and then used to support the evaluation and selection of the appropriate remedial 
action for that waste site. If the data from a particular waste site are insufficient to support a risk 
estimate, the available data and information will be used to support the comparison and 
assignment to an appropriate representative site. In most cases, little or no characterization data 
are available from the analogous sites. In these instances, existing information from the WIDS 
database, discharge information, and general process information will be used to make 
assignments. 

The characterization data from representative sites is intended to provide sufficient infomiation 
to select remedies for the waste group. However, site-specific data may also be needed to verify 
that the selected remedial alternative is appropriate. Following the decision in the ROD, 
additional sampling would be conducted as needed to confirm the selected remedy for the 
analogous waste sites and to collect data to support remedial design. Following remedial action, 
an additional data collection activity would be conducted as needed to verify achievement of 
cleanup goals. 

The risk analysis and data from the representative sites are used to support the risk evaluation 
and remedial decisions for those analogous sites without data to support a site-specific risk 
estimate. The use of the risk assessment from the representative sites presents some risk 
management decisions for the decision makers. If an analogous site is well represented by the 
representative site (i.e., the evaluation criteria of waste stream, size and construction, geology, 
waste inventory, effluent volwne received, etc. are similar or equal to the representative site), 
then the decision to apply the representative site risk and preferred alternative pose minimal risk 
and minimal consequences of an incorrect decision. Similarly, if the representative site bounds 
the contamination problem at an analogous site, the application of the representative site risk and 
remedial action pose minimal consequences from a hwnan health and ecological risk standpoint, 
but may significantly impact costs through the potential application of an unnecessary remedy. 
In this situation, no or limited confirmatory sampling may be needed to confirm the nature of the 
contamination, the risk, and the appropriate remedial action. Design data may be needed 
depending on the preferred alternative. If an analogous site is not bound by the representative 
site because contamination may be greater at that analogous site, then application of the 
representative site risk estimate and preferred alternative poses the greatest decision risk and 
resulting consequences. In this case, mandatory confirmatory sampling would be conducted to 
ensure selection of the appropriate alternative based on a better understanding of the nature and 
risk of the analogous site . This last scenario is unlikely for most sites because the .analogous site 
approach tends to target the worst-case waste sites and the worst contamination locations in those 
sites in an effort to bound all the contamination circumstances associated with a waste group. 

. . 

In some cases, the representative site may not appropriately represent a particular analogous site; 
however, a representative site from another OU may more closely align with the analogous site. 
In these instances, the represe~1tative sites from other OUs may be used to evaluate analogous 
sites. The analogous sites would be evaluated against the corresponding representative site using 
the process discussed above. 
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5.2.5.2.2 Ecological Risk Assessment 

The screening-level ecological risk assessment in DOE/RL-2001-54 is meant to be a 
conservative evaluation of risk to ecological receptors from stressors, in this case, introduction of 
contaminants and habitat elimination. The screening-level ecological risk assessment identifies 
pathways for ecological receptors to be exposed to the contamination and evaluates potential risk 
from those exposures . The following describes the information found in specific sections of 
DOE/RL-2001-54. 

Chapter 2.0 ofDOE/RL-2001-54 describes the physical and ecological setting of the Central 
Plateau and identifies important aspects of the ecology and the condition of the waste sites to 
consider during the ecological risk assessment. For instance, while most waste sites are in a 
disturbed habitat with little vegetation to support wildlife, the nearby shrub-steppe offers a more 
habitable location for wildlife and needs protection in this region due to encroachment and 
elimination of this habitat in other parts of eastern Washington. Individual species whose 
populations are limited and are designated as sensitive species must also be protected. Recent 
surveys of the biological diversity on the Hanford Site have identified a number of new-to­
science species and the protection status of these species has not yet been determined. More 
information is needed to help with this determination. Regarding the waste sites, most of the 
waste in the waste sites has been stabilized, thereby limiting ecological access. The decisions to 
stabilize and remediate waste sites must balance the potential disruption to the ecosystem both at 
and adjacent to the waste sites as well as from a distant location (e.g. borrow source sites). 

The conceptual site model in DOE/RL-2001-54, Chapter 3.0, provides an understanding of the 
ecological resources and the ways that receptors may be exposed. It shows where chemicals and 
radionuclides from the waste sites are likely to come into contact with receptors in the 
environment. The exposure pathways that are expected to be complete at most waste sites 
include: 

• Direct contact with, or ingestion of, soil by invertebrates ( e.g., beetles, ants) and 
burrowing mammals. 

• Uptake of contaminants in soil by vegetation 

• .Bioaccumulation through ingestion of food items (e.g. , food chain effects) consumed by 
wildlife that may forage at the waste sites. 

Chapter 4.0 ofDOE/RL-2001-54 discusses the toxicity values that are available for contaminants 
believed to be present in the Central Plateau. Contaminants were identified from preliminary 
sampling data available from a subset of waste sites. These contaminants were then screened, 
primar:ily with respect to the likelihood to be present in the environment (i.e: half-life and 
persistence). A literature search for bird and mammalian toxicity values was performed. 
Toxicity values are not available for some contaminants. A risk management decision will be 
needed to determine how contaminants that do not have toxicity values will be handled during 
the risk assessment for each OU. 

Chapter 5.0 ofDOE/RL-2001-54 presents the exposure parameters used for estimating the 
exposure in a quantitative manner. In a screening-level ecological risk assessment most 
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exposure parameters are set conservatively at 100 percent. The only organism specific factor 
necessary will be body weight and these data are available in the literature. This section further 
evaluated the exposure pathways and constructed a food chain exposure model for wildlife 
specific to the Central Plateau. The wildlife are shown in the food chain and habitat model in 
DOE/RL-2001-54. 

DOE/RL-2001-54, Chapter 6.0, is the screening-level risk calculation for the Central Plateau. 
The state and DOE provide contaminant-specific numerical values 0N AC 173-340-900 and 
BCGs) to potential risks. These are conservative numbers designed to address all possibilities 
without leaving potential risks out of consideration, Data are available for a subset of the Central 
Plateau waste sites. These maximum concentrations of contaminants detected at the waste sites 
were compared with the state and DOE screening-level values. For chemicals, 12 metals, 
pentachlorophenol, and 4-dinitrophenol were detected at a maximum concentration above the 
screening level. The high number of metals presenting a risk requires closer examination. Site­
specific bioavailability data would be helpful for understanding whether this is a reflection of the 
conservative nature of the screening assessment or an actual risk to the ecosystems at the waste 
sites. For radionuclides, cesium-137, radium-226, radium-228, and strontium-90 were above 
acceptable limits in the soil samples. It is important to recognize the limitations and uncertainty 
associated with risks identified by screening-level assessments. The risk calculations are useful 
for determining relative risks between waste sites, not site-specific risk. The information should 
be considered carefully along with actual biological evidence from the waste site area to 
determine if a hazard exists. There are data available for hundreds of wastes sites in the Central 
Plateau (see Appendix C ofDOE/RL-2001-54). These data include soil from the waste site, 
vegetation, and soil invertebrates. As each OU quantifies their risk using the exposure models 
available, these data will be useful in verifying the mathematical estimates. 

The screening level ecological risk assessment in DOE/RL-2001-54 leads to the problem 
formulation stage of a baseline ecological risk assessment. During problem formulation, the risk 
managers and others consider the toxicity evaluation, conceptual model exposure pathways, and 
assessment endpoints to support cleanup decisions. As a result, they are then able to bet.ter 
define the initial risks and determine direction for the DQO process, if needed. The DQO 
process will include the following activities: 

• Establish the level of effort needed to assess ecological risk at a particular site or OU 

• Identify relevant and available data 

• Design a conceptual model of the ecological threats at a site and measures to assess those 
threats 

• Select methods and models to be used in the various components of the risk assessment 

• Develop assumptions to fill data gaps for toxicity and exposure assessments based on 
logic and scientific principles 

• Interpret the ecological significance of observed or predicted effects. 
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Ecological risk will be evaluated using the EPA eight-step process as outlined in DOE/RL-2001 -
54, Central Plateau Ecological Evaluation Report. DOE/RL-2001-54 serves as the·screening­
level assessment for the Central Plateau. For the 200-IS-1 and 200-ST-1 OUs, DOE/RL-2001-54 
provides the starting point for OU-specific ecological evaluations that will include a screening­
level evaluation based on the data collected during the RI and other existing data as available, 
which will be compared to screening-level concentrations protective of wildlife. Because the 
waste sites in these OUs are all within the core zone, only terrestrial wildlife risks will be 
evaluated. Consistent with this approach, WAC 173-340-7490(3)(b) specifies that for industrial 
or commercial properties, current or potential for exposure to soil contamination need only be 
evaluated for terrestrial wildlife protection. Plants and biota need not be considered unless the 
species is protected under the federal Endangered Species Act. Currently, no Federally-listed 
threatened or endangered species are known to exist at the waste sites. Surveys prior to field 
activities will confirm the presence of protected species. 

For rad.ionuclides. screening levels have been developed in DOE/STD-1153-2002, A Graded 
Approach for Evaluating Radiation Doses to Aquatic and Terrestrial Biota. The international 

· community has been involved for more than 20 years in evaluating the effects of ionizing 
radiation on plants and animals. The International Atomic Energy Agency (IAEA) issued a 
study in 1992, IAEA-TECDOC-332, Effects of Ionizing Radiation on Plants and Animals at 

· Levels Implied by Current Radiation Protection Standards, endorsing the 1977 International 
Commission on Radiological Protection (ICRP) reports Recommendations of the International 
Commission on Radiological Protection (ICRP Publication 26 and ICRP Publication 60) and 
stating that chronic radiation dose rates below ·o.1 rad/d will not harm plant and animal 
populations and that radiation standards for human protection will also protect populations of 
nonhuman biota. The report implies that dose limits of 0.1 rad/d for animals and 1 rad/d for 
plants will protect populations. but additional evaluation of effects may be needed if sensitive 
species are present. 

Effects of Ionizing Radiation on Terrestrial Plants and Animals: A Workshop Report 
(ORNL/TM-13141) presents information from a Doe-sponsored workshop held in 1995. The 
workshop was attended by 12 experts in radioecology and ecological risk assessment. The goal 
of the workshop was to evaluate the adequacy of current approaches to radiological protection, 
as exemplified by the IAEA report. The attendees reviewed DOE's perspective and 
responsibilities, rationaks underlying the IAEA conclusions, and a: summary of ecological data 
from the former Soviet Union. The consensus of the workshop participants was that the 
0.1-rad/d limit for animals and the 1-rad/d limit for plants recommended by the IAEA are 
adequately supported by the available scientific information. However, they concluded that 
guidance on implementing the limits is needed and that the existing data support application of 
the recommended limits for populations of terrestrial and aquatic organisms to representative 
rather than maximally exposed individuals. 

In response to the workshop findings, DOE produced DOE/STD-1153-2002, which provides a 
graded approach to ecological risk assessment for radionuclides and screening level BCGs. For 
radiological constituents, no promulgated screening or cleanup levels are available. The BCGs 
from DOE/STD-1153-2002 will be used in the ecological evaluation of radiological constituents. 
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DOE/RI.r-2001-54 is foundational to the Central Plateau ecological evaluation DQO process to 
be conducted in fiscal year 2003 . This DQO process will further develop data gaps identified in 
DOE/R.L-2001-54 and identify data needs for the Central Plateau to support remedial decision 
making. An ecological evaluation SAP will be prepared and implemented for the Central 
Plateau, either on an area-wide basis or by OU, depending on the actual data needs . 

Based on the results of the DQO and the screening-level evaluation, additional risk assessment 
activities, including a baseline ecological risk assessment, may.be conducted using the eight-step 
process. The evaluation will be conducted based on soil data collected during the RI, existing 
soil and ecological data, and if identified during the Central Plateau ecological evaluation DQO, 
newly collected ecological data. 

5.2.5.3 Data Evaluation and Conceptual Model Refinerp.ent 

This task will consist of evaluating the information collected during the investigation. The 
nonradiological and radiological data obtained from the boreholes will be compiled, tabulated, 
and statistically evaluated to gain as much information as possible to satisfy data needs. Data 
evaluation tasks may include the following: 

• Graphically evaluating the data for vertical distribution of contamination within each 
driven soil probe, borehole, or test pit as required 

• Stratifying the data and computing basic statistical parameters such as mean and standard 
deviation for individual levels when sufficient data are available. This evaluation can 
provide an indication of contaminant distribution 

• . Constructing contour diagrams and variograms to evaluate spatial correlations within 
each stratum. This evaluation will indicate whether or not contamination is concentrated 
in a particular area (e.g., near the influent end for trenches) 

• Performing statistical tests on the data to evaluate the presence or absence of 
contamination. This step has many facets including determining the distribution of the 
data and selecting the appropriate statisticaltests. The initial screening for contamination 
should evaluate the data with respect to background, by using simple comparisons of an 
upper bound of the data to background concentrations ( e.g., "Model Toxics Control Act" 
tests), or through more. complex comparisons, such as nonparametric hypothesis tests 
(e.g., Wilcoxon Rank Swn Test). These tests also can be used to compare the data to 
appropriate cleanup levels. 

These statistical evaluations will aid in refining the conceptual model for this OU and selecting 
the remedial alternative. However, because the sites within the 200-IS-1 and 200-ST-1 OUs 
represent point-source types ofreleases, statistical analysis might not always be possible. Single 
boreholes are planned at the representative sites; if the resulting data are not sufficient for 
statistical analysis, maximwn or average concentrations will be used in the data evaluation 
process. 

Data on the soil physical properties will be used to determine the soil type, which will assist in 
choosing the proper unsaturated hydraulic conductivity-moisture retention curve. Identifying the 
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soil type and soil moisture will allow the determination of unsaturated hydraulic conductivity, 
which will be used as needed in modeling flow and transport (see Section 5.3.5.3). 

The combined chemical, physical, and geophysical data for the 200-IS-l and 200-ST-1 OU 
representative sites will be used for correlating subsurface data, for refining the preliminary 
conceptual contaminant distribution models, and as inputs to a QRA. · 

5.3 FEASIBILITY STUDY AND RCRA TREATMENT, STORAGE, AND DISPOSAL 
UNIT CLOSURE PLAN 

After the RI is complete, remediation alternatives and closure strategies will be developed and 
evaluated against performance standards and evaluation criteria in the FS and appended RCRA 
TSD unit closure plans. The FS process consists of the following steps: 

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

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

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

4. Screening process options to select a representative process for each type of technology 
based on its effectiveness, implementability, and cost 

5. Assembling viable technologies or process options into alternatives representing a range 
of treatment and containment plus a no-action alternative. 

Evaluating alternatives and presenting information needed to support remedy selection and 
RCRA closure of the unit as a landfill or under.modified or clean closure pursuant to Hanford 
Facility RCRA Permit Condition II.K (WA 7890008967, Hanford Facility RCRA Permit). 

Remedial action alternatives considered to apply to the 200-IS- l and 200-ST-1 OUs are as 
follows: 

• No-action alternative (no institutional controls) 
• Engineered multimedia barrier 
• Excavation and disposal of waste 
• In situ vitrification of soil 
• In situ grouting or stabilization 
• Monitored natural attenuation (with institutional controls). 

During the detailed analysis, each alternative will be evaluated against the following CERCLA 
criteria ( 40 CFR 300.430): 

• Overall protection of human health and the environment 
• Compliance with ARARs 
• Long-term effectiveness and permanence 
• Reduction of toxicity, mobility, or volume through treatment 
• Short-term effectiveness 
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• Implementability 
• Cost 
• State acceptance. 

One additional modifying criterion, community acceptance, will be applied following the FS at 
the proposed plan and ROD phase. 

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

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

• Minimizes the need for further maintenance 

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

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

In addition, RCRA corrective action performance standards (WAC 173-303-646[2]) will be used 
to evaluate how well the alternatives comply with RCRA corrective action requirements. These 
standards state that corrective action must achieve the following: 

• Protect human health and the environment for all releases of dangerous waste and 
dangerous constituents, including releases from all solid waste management units at the 
facility , 

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

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

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

• Summarize the RI, including the nature and extent of contamination, the contaminant 
distribution models, and an assessment of the risks to help establish the need for 
remediation and to estimate the volume of contaminated media· 
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• Refine the conceptual exposure pathway model to identify pathways that might need to 
be addressed by remedial action 

• Provide a detailed evaluation of potential ARARs, beginning with potential ARARs 
identified in the Implementation Plan (DOE/RL-98-28, Section 4.0) 

• Refine potential RAOs and PRGs identified in the Implementation Plan (DOE/RL-98-28, 
~ection 5.0) based on the results of the RI, ARAR evaluation, and current land-use 
considerations 

• Refine the list ofremedial alternatives, identified in the Implementation Plan 
(DOE/R.L-98-28, Appendix D) and in this section, based on the RI 

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

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

Additional RCRA integration guidance for preparing an PS/closure plan is provided in 
DOEIRI.r98-28, Section 2.4. 

5.4 PROPOSED PLAN AND PROPOSED RCRA PERMIT MODIFICATION 

The decision-making process for the 200-IS-1 and 200-ST-i OUs will be based on the use of a 
proposed plan, ROD, and modification to the Hanford Facility RCRA Permit. The proposed 
plan also will include a draft permit modification with unit-specific permit conditions for RPPs 
and the RCRA TSD units for incorporation into the Hanford Facility RCRA Permit. 

During the RIIFS process, a number of options for development of proposed plans and RODs 
will be evaluated. Remedial decisions may proceed on an OU by OU basis, but it is also likely 
that alternative site groupings will be considered for waste sites in the Central Plateau. Several 
alternatives are currently under consideration, so'me of which may be utilized-for the waste sites 
addressed µi this work plan. 

Three alternatives to the OU by OU remediation approach have been identified to provide 
flexibility in the decision-making process, facilitate early action, and remediate and close 
specific areas or zones. Examples of these alternatives are presented below. 

5.4.1 High Risk Waste Sites Identified for Early 
Action 

This alternative accelerates the start of remedial actions and closure of waste sites that present an 
ongoing or expected future threat to groundwater. Some Central Plateau high-risk sites have 
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already been identified for early actions within the B/C Control Area and near U Plant, PUREX, 
and PFP. These sites will be included in a proposed plans and RODs that promote early action. 

5.4.2 Regional Site Closure 

Waste site remedial decision-making may be realigned under a regional closure strategy that 
aligns wastes sites into groups defined by geographical zones. Under this strategy, waste sites in 
a geographical area may be remediated as a group, even though they may be in different OUs. A 
strategy to implement this regional closure strategy is being developed. 

5.4.3 Waste Site Grouping by Characteristics or 
Hazards 

A third example of remedial decision-making strategies would be based on a specific 
characteristic or hazard that mandate additional requirements, such as supplemental ARARs, or 
more robust remedial alternatives. For example there are a number of waste sites in other OUs 
that are suspected to contain concentrations of transuranic radionuclides in excess of the 1 00n/Ci 
per gram concentration limit for designation as TRU waste. Waste sites containing 
concentrations of TRU radionuclides above 100 nCi/gram may require selective removal actions 
or more protective barrier designs to prevent intrusion based on this particular hazard. Such 
alternatives might not be required for other process condensate or process waste sites within 
200-IS-1 or 200-ST-1 OUs where only low-levels of radionuclides are expected. Grouping 
waste sites with other similarly contaminated soil sites in other OUs could streamline the 
decision-making process and tailor the requirements and alternatives to these specific hazards. 

Following the completion of the FS/closure plan, a plan will be prepared that identifies the 
preferred remedial alternative for the OU. The preferred remedial alternative will include RCRA 
closure and corrective action requirements. In addition to identifying the preferred alternative, 
the proposed plan will seive the following purposes: 

• Summarize the completed RI/FS 

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

• Identify performance standards and ARARs applicable to the OUs. 

After the public review process is complete, the lead regulatory agency will make a final 
decision on the remedial action to be taken. The decision will be documented in a ROD. 
Ecology then will modify the Hanford Facility RCRA Permit to incorporate the ROD (and 
subsequent amendments) by reference, authorizing the RCRA actions. 
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5.5 POST-RECORD OF DECISION ACTIVITIES 

After the ROD and Hanford Facility RCRA Permit modification have been issued, a remedial 
de.sign r~port (RDR) and remedial action work plan (RA WP) will be prepared to detail the scope 
of the remedial action, which will include RCRA closure and corrective action requirements . As 
part ofthis activity, DQOs will be established and SAPs will be prepared to direct confirmatory 
and verification sampling and analysis efforts. Before beginning remediation, confirmation 
sampling will be performed to ensure that sufficient characterization data are available to 
confirm that the selected remedy is appropriate for all waste sites within the OU, to collect data 
necessary for the remedial design, and to support future risk assessments, if needed. Verification 
sampling will be performed after the remedial action is complete to determine if ROD 
requirements have been met and if the remedy was effective. Additional guidance for 
confirmatory and verification sampling is provided in DOE/RL-98-28, Section 6.2. 

The RDRIRA WP will contain an integrated schedule of remediation activities for the OU, 
including the schedule for RCRA TSO unit closures, and will satisfy the requirements for an 
RPP corrective measures implementation work plan and design report. Remediation activities 
will be designed to ensure integration ofCERCLA cleanup activities and RCRA corrective 
actions and closure. Following the completion of the remediation effort, closeout activities will 
be perfonned as specified in the ROD, RDR/RA WP, and the Permit. 

The RCRA closure activities and schedules will be de.fined in the closure plan and will be 
consistent with those identified in the RDRIRA WP. Enforceable sections of the closure plan will 
be identified in the Hanford Facility RCRA Permit modification. Certification of closure in 
accordance with WAC 173-303-610(6) will be performed after cleanup actions are complete. 
The site will be restored as appropriate for future land use. If clean closure is not attained at a 
TSD unit, post-closure care requirements will be met. These requirements will include final­
status groundwater monitoring, maintenance and monitoring of institutional controls and/or 
surface barriers, and certification of post-closure at the completion of the post-closure. 
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Figure 5- 1. Application of AnalogmJs Site Approach. 
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6.0 PROJECT SCHEDULE 

The project schedule for activities discussed in this work plan is shown in Figure 6-1. This 
schedule will serve as the baseline for the work planning process and will be used to measure the 
progress of implementing this work plan. The schedule for preparing, reviewing, and issuing the 
RI report and FS/closure plan also is shown in Figure 6-1. The schedule concludes with the 
preparation of an ROD. The Hanford Facility RCRA Permit will be modified after the ROD is 
i~sued, during Ecology's annual modification process. 

The portions of the schedule most germane to this work plan and the SAP (Appendix B) are 
FY 2002. One Tri-Party Agreement milestone that is associated with this work plan is: 

"M-013-00M: Submit one 200 NPL RI/FS (RFI/CMS) Work Plan for the 
200-IS-1, Tanks/Lines/Pits Diversion Boxes OU (Includes waste sites in the 
200-ST-l, Septic Tank and Drain Fields OU) by December 31, 2002." 

The following are proposed project milestone completion dates for key activities: 

• Submit RI report for regulatory review: October 31, 2006"' 

• Submit FS/closw-e plan for regulator review: December 31, 2007'" 

• Submit proposed plan/permit modification for regulator review: December 31, 2007•. 

Interim milestones to be designated under the Tri~Party Agreement will be established through 
negotiations between DOE, Ecology, and the EPA. A Class II change form will be submitted to 
Ecology and the EPA to request the addition of any interim milestones. 

••Target project milestone 
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Figure 6-1. Project Schedule for the 200-IS-1 and 200-ST-1 Operable Units. 
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l.fl. l'llOCESS - CODES ANO DESIGN CAPACITIRS (conunu~d) 

241-CX Tank System 
Rev. 4, 07/01/2002, 2 of 13 

E:rnmp]Q for Completing Section UI (shown in line numbers X- l nod X-2 helow): A faci lity b:is two sror.,gc t•nk~; one tank cm, 
ho.ld 200.gallons and ~,c otha can hold 400 gallons. The facilir.y olso )I.,._~ rui i ncincr.itor that can bum Hf> 10 20 g~llons:per hour, 

l,lnc A- l' rorcn Code n . . l'rocL'S~ JJcsii:n Capacity 
· N 11. (fr1,1111 lisi 11bnvc) l . Amo1111t (Sp~cify) · 

1. s · o 2 G 

3 

4 . 

. 5 

. 7 . 

8 
9 

10 

· C. Sp1ee ror ~ddition•I process codes or (or dexcrlb[ng otb~r pro«,ss.(cod.o "T04 "). · Fcir c~ch prci« s.s cnlcl'cd hcrc"indude d<'l' li:n _cd.paclty. 

S02 

The 241-CX Tank System is-localed i;iast of B Plan_t Complex in the 200 East Area of the Hanford Facility. The 
241 -CX Tank System consists of ihree tanks-241-CX-70 (CX-70): 241-CX-71 (CX-71 ), and 241-CX-72 (CX-72). 
ProcE1Sses that.were assoclatecl"wlth these three tanks are as fo!lo~- · 

. . . . . . 

. Ta~k CX-70 was used for approximately 1 year In the eariy 1950;s to store high-l~vel pr~ess waste f~mttie . . 

. reduction/oxidation (REDOX) pilot studies. The term REDOX was used for _the reducrion/oxidation chemical process . 
. separatlng,plutonium and uranium from irradiated reactor fuels. ·waste removal actlvlUes for.tank CX-70 were initiated in 
. the summer of 1987 with_ltW construction of a sluic/ng/pl.lmping system.": The sluicing/pumping system Involved using 

large volumes of water to sluice/pump the solid mixed waste/rol'n_ tank CX-70 to the Double0SheU Tahk ,Syslem.. . 
ApproxiO)a!ely 140,000 gallons (549,950 liters) of water were used to sluice the original v1aste \lolume of 10,300 gallons 
(3.8,986 .li1ers) down to 750 gallons {2,839 liters) . This volu·me rernafned in tank CX•70 uhtil December 20, ·1991 ; al 
which -time the waste\vas placed in_ approved conta_inars and transferred to the ·224-T Trarisuranic Waste ·storage and 
Assay Fc1cllity. The design capacity of tank cx.70 is 30,000 gallons (113,550 liters). · · 

Tank -CX-7.1 was used from 1952 through 1957 for neutralizing the 201-C process condensate and !he coil ·and 
· condenser cooling water . . Tank CX~71 received process condensate. from REDOX and pJutonium-uranjum exti-a_ction 
(PUREX) operations, and deconlaminalion flushes following tile compleiion of PUREX operations. Tlie tnixed waste 
remaining in tank cx.71 contains liquid process effluents that v_,er~ passed through the tank for the purpose.of 
neutralization by contact with a bed of limestone aggregate · placed ·in the 1ank for this purpose. After. !he June 1957 
decontamination flushes, tank CX-71 was placed out of service. The design capacity of lank CX-71 Is 1,000 gallons 
(3,785 liters). · 

Tank CX-72 was used for approximately 1 year in 1956 when 2,305 gallons (8,725 liters} of Strontium·Semiworks 
Complex mixed waste was transferred into ihe tank for storage. Tank CX-72 also was used to study the concentration 
or waste generated from U16 Strontium Serniworks Complex pilot studies. Decontamination flushes from the Strontium 
Semiworks Complex also might have been sent to tank CX-72. The waste in the lank was heated until nearly dry. From 
1960 through 1967, tank CX-72 remained idle until taken ouf of service in 1967. In 1986, tank CX-72 was filled with 
24 feet (7.3 meters} of grout over an 1 Hoot (3.4-meter) deep heel or non•ilquid mixed waste. The design capacity of 
tank CX-72 is 2,340 gallons (8,860 liters). 

T he 241-CX Tank System no longer receives wc1ste and will be closed under interim status. 

r,c\· 030·) l Fom, J {l<.c1·. ?.'97) 
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· JV. D£SClHrTION OF DANGEROUS W,\STES 

A. lnngcro11s Wa~tc Nun1l1t.r - 2ut~r the digit .number from ChaptC1' 173-303 WAC for cocl, lis1cd d:uigcrous ,v:istc you will handle. Jfyo11 hondlc 
dan:;erous wastes which nre not listed In Chapter 173 -303 WAC, enter thc· four--<ligit numbcc(s) that describes the charnckristics tmd/orthc toxic 
contumi11:mts of those <fangerou.; wos1cs. · 

II. }~stiwatcd Annu~J Qu1ntity. For each li~tcd waste entered in e<>lumn A, c.~timatc the qu~nti\y of tl1n1 wn.sle th31 will be handled on an annual 
ba.~/s. For each dtarnctcri stic or toxic cootilillinont entered in column A, t s1imatl3 the 10101.innual quantity ohll rhc non-liS1(.'U " ?Stc(s) ll1~1 will 
be handled which possc~s that chor:ictc1istic or con1,1min3n1. · 

C. · Unit i>f l\kuure- for c.1ch qll-inti ty ~"!lt,:rcd in column B C!)ICr the unit ofmc.isun: code. Units of measuu ,vh ich must be usccl und the 
approprfatc ode$ ~re: · · 

ENGl.lSH UNlT OF MEA$URE 

Pounds 
Tolls 

COOi! 

p 

T 

METRIC UNIT OF MEJ\SURE 

Kilogr•ms 
MclricTons 

CODE 

K 
M 

[f facility re-cords use any other unit of-1ncaswc for qu~ntily, the uni ls of measure must be convcrtod into one of the rcquiicd units of measure 
toking into.o.cGounl !lie opp roptfalc <lcnsity<>r :spccif\c gr~1~\y of the wosie. 

)). Proc<SSC.< 

. 1. l'roce<., Codes: 

For listed d~ORCfOILS was1c: For each li ~t.xl <lnngcrou~ wasrc entered in -:olum11 A ~chx:1 rhc codc(s) from the list of process codes contoincd in 
Section Ill to indicate how the w:istc will be ~ior.xl, in:otcd, and/or disposed ofat the facility. · · 

for non-listed d~n~erous w:ish:s:· For c~cl1.chnr11ctcris1ic or toxic conllminli nt 011crcd in Column A, select the codc{s) from the list of process 
codes containod in Sccdon .!Ir to indicate.all the proccssc-s 1hit will be used to store, treat, ondlordisposo ofoll the non-listed dlngerous wi .srcs 

· 1hat pos= thot ch:1111ctcristic or toxic contlmirianl, . · 

Nc,te: Four spaces nro µrovido<l for cnt~1'ing proc.:.1s code.,. If more aro ne<:dcd: (I) Enter the firntthr~ a.~ de.scribed ubove; (2) Enter "l)(JO" in 
the cxlrcmc right box ofitc'l'Jl rY-D(J); nnd '(3) Ent~rin the sp~cc providc,lon p~gc 4, tho line number ,\nd 1hc ndditio11al cotlc(~)-

. . . . ' . 

2. Process D~ ription: Th code is n.01 Jisie(I 'i'or n ·process 1bJt will be 11,cd, dc.~cribo rlic p~ccss in Lh~ space pro vided ,in the fo1m. 

NOTu: DANGEROUS WASTES DESC.RI.DED BY MORI: Tll.A."l ONE DANGEROUS WASTE NU~Jill?.R-- Dangerous wostcs thal can bo 
described by more th• u on<e W nstc Numb~, shall ·~ de.scribed on 1hc_ form ~s follo,vs: · 

I. Select ono oftnc D~11 r,emus W~sic Ntimbtr's Md _enter.it in c\)lumn A. On ,i,c s."nc Jin~c<m1ple1c cohunns B; C, ond D hy _ 
c.stini;,ting the tolal annual quM1til)' of the wus1cm1cl describing ~II the proccic.~cs to be u..cd 10 troat, stoic, and/or dispose of the waste. _ 

2. · .1n column A of the ne.,t line cntcr ·thc' other Dangerous Waslc Number !hat can be u.~cd to describe !he w;1s1e. ln column D(2) on 
t11~t linc cmer •tncludcd\vilh ii~vo~·ilnd makt'no olber CJllrics on Lh~t lino." _- ·. . · · 

· 3. Repeat step 2 fur ""ch other Oangi:rous Waste Nurnbcr th., t can be use<l to describe the dangcrom wa51c. 

Exnmplc for complcling Section JV (show1i-i11 liuc nwnbcrs X, I, X-2, X-3, and X-~ bclo,v). A faci lity will (Teat n11d dispose of nn 
cstim,red '>Ol) pounds j,cr ycor of chrorr,c· shaving~ ·rrom leather !.llnning .md fioisJ,ing.opcr.,lion. ln addition, .thc fucility will 11 ent ~ml dispose 
of._lbrce non-l islcd ,~,sw.,. Two wastes on:·c.orrosivc only ond there »ill be an c.,tirro1cd 200 p·ounds per y~,r of each wnstc. 

l.,inc A · D:1ngcro11s Wa&tc No. 
No. (,·nter cml<) 

ECY 030-3 1 f'orm 3 (Hw. 7,'17) 

D. Estimawtl /1.nnu:iil 
QuMtity ofWa.,10. 

C. Unit cit Me.i.1uw _D. Processes 
(inrtr codci t--------------r--- ---------i 
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IV, DI.SCRIPT.ION OF DANGEROUS WASTE /contlnncd) 

E. u~ tbls space to Hst a1ld!tlonal process cGdts from Section D(l) on pa1;e 3. 

· Tank CX-70 was used to store high-level process mixed waste from the REDOX pHot studies . . The m!)(ed. waste 
. was considered corrosiVe (D002) because of the presence of sod.lum hydroxide. Toe mixed-waste contained the 
toxicity characteristic waste chromium (D007} and was con·sldeied a toxic state-on·ly (\'\IJ02). TM e•stimat~d annual 
quantity of waste that was treated and stored in tank CX-70 Is approximately 19,000 pounds (8,63_0 kilogra.ms). 

Tank CX-71 was used to store a mixture of materials ihat remained after large volumes of liquid process effluents 
were passed through the tank for the pUrp<>se of neutralization by contact with a bed of limestone aggregate· placed 
in the tank' for this purpose. The waste was considered toxic slal~nly waste (WT02) because of.the presence of 
cyanides and nitrates. The estimatec! annual quanlity of waste· that was treated and stored In tank CX-71 is 
approximately 33AOO pounds (15,171 kilograms). · . 

.. • , 

Tank CX-72 was used ss an experimental tank to study the concentration of waste through the appllcaUon of heat.. 
This waste was generated rrorn the pilo_t studies conducted at the Slr.Ot:\lit.u:nSemlworks Con:,plex . . Decon~rrilnatlon-
flushes from ttie Strontium Semiworks Co.mplex also might have been sent to tank CX-72. Based on a conservative 
de$lgnation, the mixed waste could cpnsist of to~c constituents (0002, an~ 0004 through .0011 ), an~ state-only 
'(WC02, WT01, and WT02). · The esiinialed annual quantity of waste that was treated and slored In lank CX-72 ls 
approximately 19,530 pounds (8,870 kilograms). · · · · 

V. f1AClLliTY DRAWING Refer to ·an.chcd drawingts). 
\ 

All existing facilities must include rn. tho space provided -0n poi;e 5 a =le drawing·or the fiicilily (see inruucnons for more: detail). 

VI. PITOTOCRAPHS Refer to attached pbotocmph(s). 

AU existing !iicili1ics inust include photoai,rjihs {11trial or groonc!,.level) )11at clc:irly delinc>tte al(riutings1ructure.,; aisling S101agt1;tre~tmcllt 
md d!spos4I a:reas; and si.lcs,of follm: storngt; treatment or disoosal atcas (set'instructions·foT more detail) . .' 

VIL FACILITY G.EOGRAl'IJIC LOCATION ·· This information u 'provlded on·th~·att:i.chcd dr.i,vings ond pnoto~ 

LAU~E-(d.:g,-,e.r. minur,s; ,fscconrf.s) . LONGITUDE (deRrec.r, 1Hl1Jutu. 4(su:.onds) . 

HHH RRH ; 

vm. FAClLlTYOWNI!.R .. 

[&J. A. lfthe facfflty owner is also the fa:cility operator ns l'istoo ln Section Vil on Form J, "General lnformation., n plo.cc an ."X~ in thc·boJc to the 
.. lcfi and rop to Sccdon· 1x below. . . . . , . . .. . . . 

B. lfthc:fucility o~ner·is riot the facility operaforas l_isted in ~cti~n vn on Form 1, comp,lete the· foll~ing itcn,s: 

. 1. Nome ofFacility's°Legal Owner l 2. Phone Number (end cod,&, 1to.) . 

. l 
3. SncctorP.O. l:lcx I ·4_ Ciiy or To"n l s. St. f 6.· ZipCode 

I l :r 
JX. OWNER CE.RTIBJCATION 

I ~rll/ywriler pn,olry of low iha< T hove pu~o•ial/y e:,.,.Jntd OJtd ntnfamf//rrr wirh ,he lnfurma.t/o,u11Jmtfl1Ctl in this mtd nil at1n<h<d dOCUf!IMl.1, and tn.at /,cs,d 
on 11fY Inquiry of thou Ttldi•:lt111rru fmmdlot~/y rc,poru/bl~for oblo/iit,,g t~ lnfontur~"il b,He,,t Iha/ th• :robo,//tcd i,,forr."'1/o,, It,,,.,._ aec,,n,/t,. n"4 romplcto, 
'""' ttW~ e 1/lill lhtre 11ft ~g•ljiCOIII p,,~n/ti,J for tt1hmf1J1Mgfolie Tii/orM111l01t. lnclud g 1h11 f"'-Uibllity of fiat 12M im;,rJs,,.,,,e11L . : · 

Name (print or lypt) ~i!JJt;~ Dot.c SignQCJ · 
Kelth A. Klein, Mao11ger 

7}/o~ U.S. Department of Energy 
Rlchland Ooeratlons Offlca 
X. Ol'ERA'J'OR CER'rlff!CATrON 

1 re,tify 1mder ptm4/ry<>f /rrw tlrnt T ha-.-. personally ,:;rqm/,w,J ond (JJft /dmTlinr wlrh th• inf,mnno·on wb111iuod 1>, tl, /.r anJ till '1trocl.w ,lx,,m<nls, ~Ni 1hm btt.re.J 
an my ir411/ry'af 1/v,sc individuals lnt'/HCdilUeJ)I ~P'J~/l>kfor obJLJining tJ,,, 111/om w i~H. I l>d/ov~ l},n1 A , su!Jm/111:d /,rforniat/011 l.s. /nJr., act:Mmlr., and <'DmpleM, 
/ 4))1 • .._ l/1/JI !here ~n: 1/1;>tif,canr p<!nallles for SlJ>Jnl//ilfl! fel ff. t,,formulion. Tnclud~ w possfbWty offln< and imprlso,,nw,r. . . 

Name (Prim Or Typo) -- • Sign:11\lTc D,Uc Signed 
Sec attachment 

l:CY 030-3 1 Fo1n1 3 (Rev. 71"17) 
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IV. DF.SCRIPTION OF DANGEROUS WASTE'. (t<>ntln11cd) 

E. lJ~ this sp~ce to Ust addltlo11~1 proecss codes from Scctloo D(l) on p~gc J. 

241-CXTank System 
Rev. 4, 07/01/2002, 5 of J3 

· Tank CX-70 was used to store high-level process mixed wasle from lhe REDOX pilot studies.- The mixed waste 
. was considered corrosive (0002) because of the presence of sodium hydroxide. The mixed waste contained the 
toXicity characteristic waste chromium (0007} and was considered a toxic state-only. (WT02}. Jhe estimated annual 
quantity of waste that was treated and stored-In tank CX-70 is approximately· 19,000 pounds (8,630 kilograms). 

Tank CX-71 was used to store a mixture of materials that remained after large volumes of liquid process effiuents 
were pa_ssed through the tank for the purpose of neutralization by contact with a. beet of limestone aggregate placed 
in the tank· for this purpose. The was le was cor:,~idered toxic state-only waste (WJO~) because. qf the presence of 
· cyanides and nitrates. The es~i-nated annual quantity of waste (hat was treater.l and stored In !ank CX-71 Is 
approximately 33,400 pounds (1~,17'.1 kl!ograms). ·. 

Tank: CX-72 was used as an experimEmtal tank lo study the concentration of waste through .the app.licatiol) of heat. 
Thlswaste was generated.from the pilot studies conducted at the Strontium SemlWorks Conipleic . . Oecont'artilnatlon­
flushes from the Slronlium Semiw9rks .Complex also might have been sent to tank CX:-72. -Based on a conservative 

· designation, the mhced waste could consist.of toxic constituents (0002, and D004 through·D011) •. and state-only 
'(WC02, WT01, and WT02).' The estimated annual quantity of waste that was treated. and stored· In tank CX-72 is 
approximately 19,530 pounds (8,870 kilograms). · 

Y, FAClLllT\' D~\ WlNG .Ref et to attachl!d dmwi11g(s). 

All ex.isling facilitie., must include i!lthe €f'2CO provided°" µ~gc S uc:ile dnlwing of the facility (sec instructlons'formon: detnil).· 

VJ. PHOTOGRAPHS ~efcr to altlobr.d pboiograph(s). 
AU existing facili1ics .must include photogrdphs (11erial or grountl-16iel) 1h11 elw)y delineate 'all ~isling structu=; cxisiing stcireg~, treatment 
·Md disposal nreM; and $iles offufllcc stonige, trc:itmcnl ordirpocl arus (see' iruftuctions for m<:Jre detail). · 

VlL FACI'LITY G.EOGRAl'JUC LOCA '110N ·11,;s infonnation is provided on the attached draw"'!!' and pliotos . . 
LATITUDE (degrees. 1>1inl4es, & $tlCOlfds) LONG!JUDE (degrees, minutes, <ft·sci:o11d.,) 

HHH , HHH 
Vlll.' 'FACILITY OWNER .. 

. !l!l A. lfth.e facility owneris also Ilic fncilil),operator ns listed in .Scclion Vll on Porm I, «General J11fomiationt plaro un ")(" in tho box lo the 
let\ and. sldp 10 Section IX below. . , _ 

Ii. lfthe fnelllty owner i• uot the facility operator as I isled in Section VII on Form I, c.implele the following items.: 
.: .•, 

l. Name o.f Facility's Lcg..l Owner I 2. Phone Nulllbcr.(arca code"' •o.) 

I 
3. Street or P.O. Box I I s: St. I 6.-Zip Code 

I I 
;rx. OWNER CERTIPfCATJON 
· J ct:rt!f,, un,kr pc,alty of law 1har T ha.,. ptr,wi,;//y cxcmi/n,rl o,rd omfnm/1/ar ,.,w, 1/,, lnfonnaJ/on sub,r,11,«f i,, ,>,t, 11>til nil nnachcd dccw,,c./1, and tAct brued 

on r,,y t,,qi,iry of thosc i>-,dMcfualJ lmn>tdioWy rospo~/b/efor ob1aliit•r the lnfnrmut14r/l ~Ii~ rhur ihesubmlrted /Jrformt1rlo11 ls 11'11~ aoci,urle, 1m4 romp le~ 
I om tlWNt thar 1hue,i~s(~nl/T<Mt p,•alti'u for :r,,h-ml/Jingfafse lnformatlo-,, , /trelud/98 rhcpoJ.JlbUIIJI offln,Mlf /'nrprl,an,. , n,. 

Name (pTlnt or type) Signa,£7/4~/4!/k-- D•te Sign=d 
Keith A. l<lefn, Manager · . 1/;f . / f. 
U.S. Department of Energy . · 7 /1/t/,)... 

• Richland OooratJons Of/lee · 

.X. 0.P.ERATOR CTRTJJJ:lCATlON 
1 arllfy ,uwer penalty of I= that [J,111.,,pm.Cnaliy am,u,,,,d tiJrtl flltf familiar with, tht ln/omwlti11 submiur.d /Jt L\ls and all a/lat:hcd tl«um,n/1, lJlld thnt baJcd 

. 011 my lr.quiry af t/101c i11d/,,(d,,o/., lmmcdwtc/y rc:,pomlbk/« oblairtillg tht i,,./ormalloll, I b<lle1•e 1/rat th• std11nilr,d l11form1Ttlan L, true. acom,10, n0<I w,;,plt/o. 
/ IV>/ ,r.w,n 1/iOI ,n,,.. ""'::l!!!/2<.!':!!F.!:!!.•lrles for s11h,nlf/f•.~ r~i .. /n/,,r1>1alfon, fnc/udilt.~ 1h, P""ibil/ty of fine 011d impris<>nrnc,,~ 

Name (Prinz. Or Type) SJgn:iture Date Sisncd 
Sec ol!nehmcnt 

1;cy 0J0-3 l Form 3 (Rev. 7ln) 
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X. Ol!l?:RA'l'OR Cl:RTI'fICATION . . 

241-CX Tank System 
Rev. 4, 07/0V2002, 6 of 13 

lcer!lfy under p~olty of low that I havr: pcr:wnally 1JXam/nqd and om/"'111/fa, wl/Jr tJ,c 1"11fonrr'atlon submll!ed in //,i, 
and ull attacli'ed docu>nenls, ond llrat ba,et/ on ;,ry fr1q11iry oftho~c individual, lmnuuffaJe.ly 'rupon.rlhlefor 
obtaining ,~ informarliln, 1 believe that the sub111Jrtcd infomt4/ion Is f1'tlt, OCCIJl'(l/e_ and compleu, I am aware that 
then, arc slgnificanl p,.naftiesfor submltringfalse lnformotian, including ths po.rslbility of flne mu/ in1p,:tso111ncnt 

.···. ·./jJ;i~ 
Owne ~~ . 

· Keith A. Kleli'i'. Manager 
:. U.S. Department o(Eriergy 

Richland Operalions·Office 

~ . . ' /~ 
-~T . 
E. ·Keith Thomson 
President and ·chief Executive· Offlc.er 
Fluor Hanford 

ECY 1)30-3 I Fnr,n 3 (,l(ev, 7197) 
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241-CX TANK SYSTEM·SITE PLAN 
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For conversions, apply the following : 

Litors to gal lons• divide liters by 3.785. 
Meters to feel - di~i<le meters by 0.3048. 
Cenllmeters to inches - dlllide centimeters by 2.54. 

OCY0~0-31 J;,mn 3 {Rev. 7N7J 

TANK 241-CX-70 

-rleinovetJ anti C.ippcd 

12,ht. nl iiers (.f) 
4-fn. flls ets{ <1} 
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TANK 241-CX-71 
CROSS-SECTIONAL VIEW 

Grout-

241 -CX Tank Sys1cm 
Rev. 4, 07/0 1/2002, 9 of 13 

· 11llllUHIIIH I IBll lltl 1111lll 
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: . · .. · . 

&:us h 

------'--- Sit:-------,.. 

For conversions, apply1hc following: 

Liters to gallons - divide li1ers by 3,785. 
Melcm lo foot• divide meters by 0.3048. 
Centtme1ers to inches - divide centimeters by 2.54. 

llCY 030-31 fc•rn1 3 (R..-v, 7197) 
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For conyersions, apply the following: 

Liters to gallons • divide liters by 3. 785. 
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TANK 241-CX-72 
CUTAWAY DRAWING 

10.9 :m•lua 

__ . __ 7 .6 en,Olani•t•r 
Ory W•ll 

c,oul-Flll 

J010Jll2.I 
l'SAO 

Meters to feet• divide meters by 0.3048. 
Centimeters to inches • divide centimeters by 2.54. 

ECY 030-31 Fonn 3 (Rev. 1'1n) 
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241-CX TANK SYSTEM 
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FORM 3 I 
I DANGEROUS WASTE PERMIT APPLICATION 

FOR OF.FCCIAL USE ONLY 
Application 
Approved 

H 
Date Recdv«l 

(mo11th/ d.,y / yc;u) 
I I I I I 

II, 111.RST ORREVJSF,DiPPLIC.\TION 

C',ommcnts 

Hexonc Storage and Tr~ntment Facility 
Rev. 4, 07/01/2002, l of9 

I ). £1'AIStttd.l>. No. 

Place 3n •.'X" in the appropriate box iti A or B bclow.{mnrk one box only) to in<li,nic whether thi~ is 1he fir:<I applicat.ion ·you arc submitting for 
your foci.lily or a revised applica1ion. If this is yourfust applicufion ond >·ou 3lrciidy know your focilit)''S EPNSTATE I.D . Number, odf 1his is 
i rcvjsc<l ~pplicntio11, cntc. your facility's F.:P.A/ST ATE I.D. Number i11 Seel.ion J above. · · 
A. Fir.st Application (place an·•~X" below and .provid','. the nppropriate date) 

0 l. Existing Facillly (Sec instruclions for . 
defin ition of"cxisting··· facility. Complete item bclo·w.) 

[]iQ_J LMLJ == ~ .rot o,i,tina facilities. provide the 
jOJ.j ~ ~ <b1c (lllo/d!l)-fyt) opcr-•tion bei;on 

or th~ dl4.h:; consu,.1,;tlon co·mmcm::ctl . 
(use t1ll: box.cs 10 the Jen) 

t----------"Th~· ="~d>~t~•~co=n_s,ruction oflhc Hn•forrl J-nornrv conimcn<:<:d 

0 '.2 . New Facility (Cornplcl~ it~in·Qdow.) 

For new facHitic.'i., provide the 
d,te (mo!d,ylyr) operllli()<l 

. b~J,;J.n ~ ii c:.x~1cd 10 beu.in 

· B, Rcvisctl Applic-tfon (Place :i.n "X" !iclow nnd cor'nplc!e Section I above)' 
[811. Faclli.ty J,a., :.n fntcnm Sblu,.Pcrmit ~ 2. ~·atilily f~s a I1lnal l'c.t!Tilr 

Ill. PROCESSF.:S- COl>ES AND DESIGN ·cAPAClTJES 
·,\. Proct;i, Coe!~ '- Enter 1bccixkfto11'1 the list of pr~~~. bcloiv lli~i b<:«d.:sclibcs ooch prix:cs~ 11,tie.uocd ·oi lhe fatility, Ten lin<:<nr<>.J>tovid~ fii,.eo1crins . 
. . fod(:I. If nl!m: lin<:0 an:"~&.'<!, onlct uwe<id:s(s) •111 l1~c.$JY.tcC provided. If •·P"~"' will bo ~ 1hai Is noi includ.od in the lisi of code• bi:!ow, ih<11 tlc-scril>c lh<> . 

·. ~.iwcss ihi;;l;.;l"!s its d!"isi1 c:ipitcily).in Utespuc p_rovid.cd on·the (Sci;i).;., lll•C), . · · . . : . :· · . . · . . · · · · · 
n. .Prot.tsi Dii)i:n ('"..,.pncll)' •': fo,; e,cJ> ~~·eniCNd in· corui,;,, A an1er th.e ciip,chy of lhe P'°';""-'· . . . . 

. · I, i\n\ount.~ l!ntei lh~ omounL 

2.: Un]1 of)IA.casut~•- l"ur. ;,.a,1, on1oun1 co1cr.:d In ~lu1111rB( I ),'C1\t6: the'coclc·fro,l\l~J\st ~fu!lil n,~r~ codes bcli>1v ih:,1 d~cribcil:itie unit~{ 1)16~...;, u.sccl · 
Only 11ie·µni 1s ofmdsureth~t~rc·1; i1<X1Wow.;\Aflllldbc used. . . .· · . · . ··: , . . . · · · . '·' · .: :. : . 

. ,PRQCESS 

STO~~~; 

t ROCESS CQDE ·. :I\PP80fRl-:\TIUINi:r~-0)\ il'lMS.URf::FOR· 
: PRO'C.t:SSn~s~Gliql'AC)'ry. · 

:. ·:con1aio·~ (ha~cl. dn1m; eic,) ·· -:r.,,k. ... · . . . 
Wosic·pll< 
Surface iin/'oundm~nr 

l>.!SPOSJ\t: .· 

inj\\etion " 'ell 
lru1tlfill 

· L.nrl•i>Ji.lii:., tion: 
Oc= ,ll;j,oul 
Surfato impol}Jldmcnt 

°i'µE,H/,:l~~NT: 

Tonk 
S,µ:faco impouruiment 
lricin·cr,u<>r . 

SOI 
. soi" 
. $03 
. so.i 

S06 

. 082 
083 
OM 

.· TOJ 
T02 
T03 

Oili~r (use forpby,icnl, chC'tnit•~ ·1h<1111JI ()f biolo"'ic:.1 lri::llOltTll 
pr~~t'S noc ~cuni ng .in 1.:\nb,-~'1rf:1.cc i.inpl'lllndmt."nl..s or 
inci11Ctator<. · lk<cribe the p,<><:csscs in 1ho sp,cc prcvi<ltd; &.--<:lion Jll·C.) 

Unit ofMco$UrC lhtit ofMc:isurc Code Unit l\fMC11~11rc UnU ofMe:isure Cntlc 

~;~~:~.:::::: :::::::: :::::::::::: :: ::::::: :::::::::::::::::::::~ Liters Per Day ... ... .... ... , ........ .................. ... V 
Tons Por·Ho11r ............... . , .... ................ .. ,. .. D 

Culiic Yard:1. ............. .. ............... .......... ...... ,. Y Metric.Taos Per Honr , ......... .... ..... ............ W 
Cubic Mi:tcrs ...... ...... ........ ... ... .. ..... ............... C ytllloM Per Hom ....... .. ...... ...... ......... .. ....... E 
Gullo"' Per D~y ............................ ..... ......... U Liter:< .Per Hour ........ ................................. H 

ECY 030-J I Form 3 (Jkv. 7197) 
•Add per rcquw ofWa,hint:ton St.>tc Oci•~nme11t offaolo~y (01/2001) 

A-14 

. o,ilQOS'OT·lJ•ers .. 
Ci•lk>ru or .. litcrs· 
Cub;.•y.,r<is. or cubic mciers 

·. Clllons'odi1c:rs .. 
. Cubic yards ar L,tbic mckr.1° . 

. . . : 

· G3lj.;M or li1~ · · · . · .. · 
: • Ac,e.'fCCi (1lie\•Olutnc th·:it Yrl~.1kJ co,·cr ·o11e~crc 

io :i D<pllt of one: foo.1) <>1: hoct:iro•mc:1or . 
ii.en.'< or hce1iirts . · 

.. G,,11.,.,s per day'or litc:rs r-<r tL,.y · 
G:!lloos or li(«s · · 

Gallons ~C:day.oi. litcr-. per ,hy 
G.,Hon$ p<:r·<lay.or littr1 p<r:,fay . . . 
Toos1,C:r hom•or mcoiC fon:c:,; per flour: gallons 
[)l;.--r hou·r 0~.!i1cas pi!r h0t~i . . . 

<i~ll,1ns p,:r <i<ty or li1crs per doy . 

Uni.I of Mc~~ufc fa;il of i\1ca,urc.Co1Je 
Acre·F~l ..... .... ..... ..... ................ ............... A 
H~cturc•Mctcr ......... .. . , ..................... , ......... f 
Acr.:s .... .. ....... ............. ... .... . , .... ...... .. , ......... . 13 
Hcc·1~rcs ........ ......... ... ..... ..... ............ .. ........ Q 
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rv. DESCRI.P110N OF DANGtROUS WASTES 

A. D~n;:cro"s W~stc N,nnhc-r - Enter the dii;il number fru,n Chapter 173-30j WAC for each li~ed dongcrous wu£1c you will h.,ntllc. lfyou ha1J1.ll<! 
chnt:crous wustcs which an: not liS1c(] in Chapter 173-303 WAC, enter the four-cli git numbcr(s) tJ1nt dcscril>cs•thc chol':lctcrl,1ics ~n(l/or the toxic 
contaminMts of thos-: d3nll,crous W3.$ies. 

B. E,t·imatctl Annual Quant!ty- For each listed ,vnste cutcroo ln colun,n A. estim~to 1hc qunnlity ofthot w:iste lh.,t will be ha.ftdled on an anou:ol 
basis. F.or c;ich ch.t r:ictcrisiic or toxic contnminnnt cnlcrod in coh1n11'1 A, cstim,'Tfc the tot,1 ~nnna l quMlity of all the non-listed wnste(s) tJint will 
be h~dled which po~cs.s 1h,1 ch:irac1cristic or conr:uni11ont. 

C. Unit of Mc,uure • For coch quantity entered in column n e11tcr lhc unit of measure code. Units ofm.!llsurc which must oo used :111i.l !he 
oppcop1fotc odes ,m,: · 

ENGlJSH UNlT OF MEASURE 

-Pound~ 
ToM 

CODE 

p 

T 

METRIC UNIT OF MnASURE 

Kilograms 
Mciric Tons 

CODE 

:K 
M 

Jf facility rccortlnl!IO any other w1it ofmca;urc for quonlity, 1J,c units of =urc must be converted into 011c or the rcqu.ircd unirs ofmc:1sure 
talcing into account the ~ppropriotc dcnsily or specific gravity of the was te. · 

D. Proccs~ 

I. Process Codes: 

, For'l istcd dangcrounvastc: for each listed dnllzcrous w oste cnkn:d.in coh1hU1 A sclc:<:tlhe code(~) from the list ofprocc~, eodcs contained in 
Section Ill to indicaic how the wnst.: will oc·stoml, trcalcd, :inli/or dispo,;ctl ofar tile facility. · 

for non-jisll:d datigerou~ 1vn.,1c.<: !'or.,;.ch ch:iractcristic or toxic c;on~dnlinant entered in Column ,\ ; select the coilc{s) from the list of process 
codes conroined in Section UI to i111licalt: all theproccsse, th:tt will be u.<al to slorc, treat, and/or dispose of all the non-listed ,1;,ngcrou~ w:isles 
that po.sc~ thar cha:nicteristic or toxic CO)ltaminMt. · 

. . 

Noto: Four sp;1ccs ~re ,provided for cnte,-inc proc= codes. lfnlQrc ore n«dcd: (I) Eo1erthe fir:;1 lhr<>e ns described above; (2) Enter "000" in 
the e,c.lremc rigl!t box of it~n-lV-0(1); and (3) Enter in the spRcc provided on. p.>gc 4, tbc line number and tho addiliona1 codc(s). · 

. . 
· 2. J>rocc.-.s Dascription: lf a cork is 110J listcd'for n process lhot will be n,;d, describe chc r,ro.ccss in i'hc :ip~ce yrovidccf on the fo~. 

l'/Om: DANGER.OU~ WASTES DESCRlal'io BY MORE THAN ONE DANGEROUS WASTE NUMBER -Danscrou, wa<tcs that can be 
described by.more \ban one W:utc. Number slinll Ix> doscribc<I on tl1<: form 115 followi: · · · · 

I. Select one oflhc Dai1ccro1L~ Was1c.1'1u~~n ·a11d enter it in column A. .On the= line complete columns B, 'c, oitd Q by 
··cstirnaiing th.: tolal .anou.it' qtiMtity.ofihc wa.~t,, aud d~hing ~111bcproccs.SC:S lobe used .to trc:it. S(()rc; and/or disr,o,;c of the WllS1c. 

2. In column A of the next line enter tho other Dangcrnu, Wasie Nu1noor thit eao be \JSCd,to -d~scribc the wo..~le. In e<)lumn D(2) on 
il>At line cnt~ "Included wilh abovu" and malcc no other entries on that Jin<!. · 

3. · Rcpept step 2 for c.1ch other Daogc.ro,u Wasrc Number th3t ca11 be used to describe the dnngcrou.~ wrutc. 

E~Jrnplc fat complctinc Section IV (stio.wn in line numbers X-1 , X-2, X-3, Rn<l X.-4 below) - A foci.lily l\iU 1re.,.!'11nd dispo~c ofnn 
cstitt'\Clled 900 pCIWlds per year of chrome sbavincs from le;uhor tannins ond linislting open.lion. In .iddi1ion, the facility will'lre,1 .nd di~pose 
of three non-listed "'mtes. Two w~stcs nrc corrosive only ~nd there will be ~n ~snrmtc<l 200 pounds per yco.r of each v:lSlc. . 

Linc ,\. 03ngc:rou.~ Was',£ No. 
No. (cmcr code) 

F.CY 0)().31 fonn 3 (l{eY. 7/9i) 

D. Estimated Annual 
· Qu3Iltityo(Wastc: 

C. Uni I of Measure D. Processes 
r,nt.-rco:I,) f-----------~------------1 

A-15 
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IV DESCIUl.>110N OF DANGFl{OUS WASTKS (rm1/ln11cd) . 
D, PtOCC5SCS 

Linc A. Dantcrolls Wlst~ No. B. E.timatcd Annunl C. Uni t ofMcosuro 
No. .. (enter cod~} Qu~tHily of \V:islc (emer codo) I. Process Codes 2. Proc~ Otscription 

{M ier) (ifa ccdo is nuf cnt<inl ;., D{l)) 

1 D 0 0 1 245,400 p S02 T04 S01 S1orage-Tank/Treatmerll-Other 
Distillation/Storage-Container 

2 F . 0 d 3 p So2 TO~ S01 Slo!age-Tank/Treatment-Olhe, 
Oisti latioti/Storage-Contelncr 

3 w c · 0 2 p S02 T04 S01 
-Slo,ago'.Tank/Tre'1tment-Olher 

Dis111ation/Storog&-Cootainer 

4 w T 0. 2 p S02 T04 S01 S10Ti1911:Tank/Treatment-Olher 
OistiOationlSt0<aga-Containar 

5 
6 -

· 7 

8 .. 
Q 
10 
11 .. 
12 
13 

.. 

14 

15 .. 

16 

17 
18 

19 
.. 

20 
21 
22 

23 
24 
25 

26 
27 

28 
.. 

29 
30 

31 

32 
33 

34 

35 I 
36 

37 -·-~---
38 I 
39 I __ ,. __ 
40 . 

EC: Y 03(1-J I F0011 J (Rev. 7,")1) . 
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. IV. DF.SCRll'TJON OF DANG}'.ltOUS WAST£S (ct111il1111a,1 

Linc A. D~ngcrous Waste No. 13. Estin-..1tcd Annual 
No. (cnt,r cod,) Qu3n1l1Y of W aste 

1 D 0 0 1 245,400 

2 F 0 0 3 
-

3 w C 0 2 

4 w .t 0 2 

5 

6 
·-<-

· 7 
8 
9 

10 
11 · 

12 
13 

14 
15 
16 

17 

18 
19 
20 

; 

21 
22 
23 

24 : 

25 
26 
27 

28 
29 
30 

31 

32 

33 

34 
35 
36 
37 

38 

39 
40 

l ,CY 030-3 I Form 3 (Rev . 7l')7) 

C. Un.it of Measure 
(mrecodu) 

p S02 

p S02 

p 802 

p S02 

I 

/ 
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D. Pro-:cs i cs 

1. Process Codes 2. Process Ocscrir.t ion_ 
(mler) (if a code ;, not n 1lmv/ i,, D(I)) 

TOI\ S01 
Slorage-Tank/Trealmem-Olher 

Dl~tillatiorJStorago-Coo\ainer 

T04 . S01 
S1orag&-Tank/Treetment,Olhnr 
Dlslillati.on/Slorage.-C<,otalncir 

T04 S01 
Slorago-Ta~k/Treotm&nl-Olher 
DislillallorvStorEl{Je-Cootainer 

T04 S01 
Storsge-Tank/Tl'eatment-Olhar 
Distillation1Slorage-Conlainer 

·, 

.. 
.• -.. 

.. 

-
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IV. DESCRIPTION OF DANGEROUS WAST.£ (coilti".u.co) 

E. U~ (his space lo list atf~ltlonnl proct:u co Lie, !rum S.:ctfon D(l) on poge 3. 

The S.-141 tank was used to store. waste hexone (F003) that was used as a solvent In the REDOX Plant. The 
mixed waste was considered ignitable (0001) and a loxlc state-only waste (WT02). The estimated annual quantity 
of waste that was treated and stored In the S.-141 tank was approximately 20,000 ·gatlons "(76,000 liters). 

· !he S-142 tank also was used to store ·waste hexone. 1n addition, the S-142 tank also stored waste NPH and TBP. 
This mixture.was designated F003, D001, WT02, and a carcinogenic state-only waste CW.CO2). This waste resulted 
from a ·one-time campaign to separate arriericlum, curium, a.nd promethium from Shippingport reactor blanket fuel in 
1966. Toa estimated annual quantity o( waste that was treated and stored in lhe S-142 lank was approximately 
16,000 gallons (61,000 ll1ers). 

" 

V. FAClLOTY'DRA WING. Refer to attached dNlwinl!(s). 

All c;xislin_g focililieJ must include in the siiacc p1ovidcd on l)llgc S i GeoJe drawing of the !acmty_(sce instructions for mote detail). 

VL PHOTOGltAPHS Refer to ultlu:hrtl pho1ogroph(s). 

All cltlsling !acil(tl~s mmt Include photogrnphs (acrilll or ground-level) tho! clearly delineate all ex.isting }lnl~; c,cistinc slorage, trelrlmcnt 
. 2nd di~pos.il aie:is; and sites of iuwe storage; treatment or dispos:il areas (see insltuctions for more dctoil). . 

VU. 'FACILITY GEOGRAPHCC LOCATION 
. . 

Thi~ liiformation is o·rovided on the atlachcd dniwiog5 ;ind photo$ . 

'LA TITUDB (degrees, minulcs, & seconds) LONO!Tu"DE (def(~Us, mi111//cs, ,!; ,aconds) 

HHr-1 H .HH 
vm. FACJLI'J'YOWNER 
l&I A: If the facility owner is alsotl1c facility optratorus li$ttd in Section VII i>n Fonn l, "General lnformation,-placc an "X" in the box to the 

left and sldp fo sc·ction IX below. . . . . 
B. lf thefic11ity own~r i& ni>t the facility_ oper~tor :,.s·!i_slcd in Section VU on Form l, wmpJ"1e the foltowing items: 

1. N\\111¢ofPuility'sLcg~l Owner l 2, Phone Number (artn co,lc & noJ 

I 

3, Strcci or P.O. Box I 4. City or Town 1 5. St. I 6. ZipCodc 

I I I 
IX. OWNER CE'RTCFlCATION 

I m1i/Y. Wtdu p,na!Jy of law thnt l lllTVC _fN!r,ona/ly ixo1'Jvrrd and qn, fao~llor "1th tl,e (njo,,,,.n,/on ,,J,m/ntd in Viii and t>l/ 01/Ddottf docum,xtJ, and that basal 
.,,, ,,.., Inquiry 0/1/rortt lndlviduolr immed;nrdy n,ponsJl,/r.fnr olitofttf•g tJ-~ lnfor11U1tfon. 1 btllcvc tl1at thcs,dJmlttcd lnfanxfJ/101' u """• a,tt1uv,1c. rrnd <ompl,te. 
l""' owa,e t/ln/ lkr~ arc ,lgnifiea,/J pmalliCJ fa r sulmtllfingfuls• l,ifurtnl1Mn, lncludi,,,K 1he po,rs/bll/ry of /fh4 •11dt1ftprls0Mwll. 

Name (priJJI or typr:) . Si~•i/;Ji/L Date Slr.ned 
Keith A. Klein, Manager 
U.Sa Department of Energy 1/;/44'., Rlchlitnd Operations Office 
X.. 01'£:Ri\TOR CERTlFfCATJON 

I ttttif;, Wldrv pcnnll)' of law th till hal'C ';,rso,,;,T(y tt/rmlntd n;:d amjnlr"Jllar with IM i•Jonrwt~,r submlued /n this 1111d a/T Dllnchcd d-ius. and 1/,ct /nutd 
Oft "'.Y INJUl,Y o/lho.•c w!Mduall ,·,nnm (ut,ly r0$ponri/Jlt./D~ ohta/11/ng lltc ixfonno1/on, 1 ~Jk>-. Jhnl ,,, • .ntbm/lltu inform DI/en Is In<<, accum~. (JJ!d Cit.trpl~c. 
I am'""'"" tlwt tli,r, are s/J(1J/ficanl pr.r.hlllr.s for subm(ni11Kflllu /11/onnntloH, In cluding the poutMllty Pf fine and irr,p,l.sDnhltht 

Name (l'rinl Or Typt} ISign~ture ·---· !Date Signed 
See ettnclu:iient 

ECY OJQ.Jt Forro:; (Rov. 7197) 

A-18 



. . . . 
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I certifyunderpenaltyaflaw that l have personally examined and om familiar with lhl! information submitred in tllis 
and all aftl1ched do_cwncnts; and I/rat bcued OIi my. inqiti"ry of those individuals inrmedlately r~'pansible for 
obtaini11g the fnforinatfon, I be/k11e !hat the submilted information is true:, accur-atc, crnJ complete. I am aware that 
1hen1. are sigr,ific(lrl/ pe11altiesfdr ~ubmistingfafse infom1otion, including the passihili.Jy of fine aJld lmprisoimenr . 

. · ~ 

OWner perator 
Keith A, Klein, Manager 
U.S. Department of Energy 
Richland Operations Office 

Co-ope'rat~ I 
, E .. Keith Thomson 

President.and Chief Executive Officer 
Fluor Hanford · 

ECY 0.30-J I fll<m J tRc•. 7197) 

Date 

Date 

A-19 
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276-$ .. 141 AND 142 
HEXONE STORAGE TANKS SITE PLAN 

I 
t 

o . J]l--------l 
HexoM Storage Tanks i 

D 

• 
. liOot-S 

·O LJ. 

0 .. SOO Foot . 

o , so too 150 Mb1e,~ 

ECY 030-J I Forni 3 (Rev. 7197) 
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276~S-141 AND 142 
HEXONE STORAGE TANKS 

46°32'08" 
119"37'23" 

ECY 030-l I F.mn 3 (Rei·. W7) 
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Table 3.3.2.4.1-15. Exemptions to Ignition Source Controls. 

2 

Tab.le 3.3.2.4.1-15. Exceptions to Flammable Gas Ignition Source Controls. (2 sheet'>) 

lhln1 Authorized nc~vitic?. 

I 
Use or°nonconductive polymer and canvas gloves, Tyvek.1 nnd nonconductivc polymer clothing, 
and masking tape inside wastc~intruding cqu ip_ment. 

.2 
Use ofnorico.nductivc·adhcsiye tnpc in the Waste Group A nnd Waste Group D DST tank 
hcadspnces diirins identified operations and inside waste-intruding equipment. 

3 -Use of portable alphu mor.1itors inside ,..:astc-intrudi_ng eq~ipmcnt. 

4 Use of noncon<luctivc. poly!)ICr bottles inside wastc-iilfrudiug equipment. 

5 
Use·. of zip c_orcls in Waste G_roup A·a11d Waste Grnup· B. DST.tank headspaccs· during identified 
opcratiops and inside wastc-intrudin·g equipment. . 

6 Use of no11conductive.polymcr rope inside ,~asle-·i!ltruding"cquipment:. 

7 
Use of nonconductive polymer 111bing in Waste Group A and Waste Group B DST tank 
head.spaces during i"<lentified operations and inside wa5te,intruding equipm.ent. 

8 
Use of nonconductivc polyiner gaskct_s in the miscellaneous facili_ty intrusive ·region for tanks and 

. vessels.where ventilntio_n.h:is not been verified, and inside wastc-int.rt1di11g equi°pmen1, 

9 Use ofnoncondupt_ivc polymer sJit.iyers inside waste-Intruding equipment. 

10 
Usc-of_thc_grab s:un.pl<i"cap,"sampling and sludge weight rctrievill device, .ind coated steel cable in 
!he Waste: Group A illtd W11ste Group B DST tonk beruhpaces during identified op·cnitions and 

· inside .w.asti-in"truding equipment. · · · · 

ll Us~ of manual tapos in _Wa.~te Group A nn.d Wa~te Group B DST tank headspaces during ·· 
· identified opuations. · • • · ' · · · 

12 Use.oflow- and h_igh-pressl!fe spray whirlies inside·wastc-inbuding equipment·. 

R.c;moving andfostalling .tittin.i;s on openiilgs ~ I-in. inside diameter without bonding·or 
13 . monitoring in Waste Group A: nnd Waste Group ll°"DST tank headspaccs during identified . 

operations t111d inside wastc-int~ding i:quipm.cnt. . 

14 Use of the TypeA·vapor srunplii1g head in Waste Group A nnd ·Waste Group B DST tunk 
headspacc:s during -identified opcretions. . . . 

Use of jnstalled equl111nent (e.g.; flanges, flow indicator controller-level gauges, ·ENRAF'-lcvcl 
gauges, rad_ar gauges, hentcd vapor probes, camera~, lights) in the Waste Group A DST 1nnk 
he(ldspace uuring waste transfers Ji-om the tank and nir lifi c.irculator o·pcrations and in tlic Waste 
GrollJ> B DST tank lieadspace. during n_ir lift circulatur operations. This exception does not co\'l!r 
the presence of non-spark rcsistarit materials in long-length installed ·equipment that might be · 

15 moved by the opcmtion_ofa forge mixer pump such that mcchnnical spnrks might resu11. · 

Presence of instalkd equipment (e.g. , thermocoupli: trees, steel liquid observation wells, multiple 
instrument trees, corrosion probes, velocity-density tc:mpernture trees) in the Wnsic Group A DST 
tank headsp;ice during waste transfers from the tunk ond air ·lin circulator operations, ii\ the Waste 
Group B DST tank hcadspacc dujjng nir lift circulator opcrntion,;, and in the miscell;ineous 
facility intrusive region for tn.nks and vessels where ve11tilation ha.~ n01 been verifiecl. 

Use of installed pit cover blocks or ph\lcs, riser flnllges·, and shield plugs to allow nccc.~s for cntr)' 
16 monitoring in the rniscc:lla~eo·us. facility intmsivc region for tanks and vc,;scls where ventilation 

hos not been verified, Md_ us~ of installed flanges inside wo..;te-intruding equipmc.nt. 

TJ.3.2.4.1-25 
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APPENDIXB 

SAMPLING AND ANALYSIS PLAN 

B1.0 INTRODUCTION 

This ·sampling and analysis plan (SAP) directs those activities performed to characterize the 
vadose zone associated with the following Resource Conservation and Recovery Act of 1976 
(RCRA) treatment, storage, and disposal (TSD) units and representative sites in the 200-1S-l and 
200-ST-l Operable Units (OU): the 241-CX Tank System, the 276-S Hexone Storage and 
Treatment Facility (HSTF), the 2607-W-3 Septic Tank, the 200-E-1 l l Pipeline 241-C-151:.Ul, 
and the 200-W-59 Diversion Box. The sampling and analyses described in this document will 
provide data to refine the conceptual contaminant distribution models, support an assessment of 
risk, and evaluate a range of remedial alternatives for waste sites in this OU. Characterization 
activities described in this plan are based on implementing the data quality objectives (DQO) 
process as documented in the Remedial Investigation Data Quality Objectives Summary Report 

for the 200-IS-I and 200-ST-J Operable Units. 

The field activities described in this SAP include geophysical logging, soil gas sampling, and soil 
sampling to assess the integrity ofthe tanks in the 241-CX Tank System and at the 
276-S Hexone Storage and Treatment Facility. Results of these activities also will be used to · 
determine the nature and extent of contamination at the 200-E-l l 1 Pipeline, 2607-W-3 Septic 
Tank, and the 200-W-59 Diversion Box. Based on the results of the initial investigation, 
additional characterization via soil borings or test pits may be done to collect soil samples for 

· analyses ofradiological and nonradiological contaminants of concern (COC) and selected 
physical properties. Sampling for waste designation will be addressed through a waste 
designation DQO process before the field characterization activities begin. 

Bl.1 BACKGROUND 

The Tanks/Lines/Pits/Boxe:s Waste Group OU (200-IS-1) consists of structures used to convey or 
control the conveyance of waste from source-generating facilities to tank faims for disposal or to 
other processing facilities. The category consists of facilities used to handle the high-level plant 
waste generated from separations or volume-reduction processes. In general, no waste was 
intentionally released to the ground from this category, but a number of unplanned releases are 
known to have occurred. In some cases, diversion boxes, valve pits, sampler pits, pipelines, and 
other waste site types constructed to support a soil-column disposal waste site are considered as 
part of this group rather than the group in which the soil column disposal waste site has been 
placed. 

The Septic Tanks and Drain Fields Group OU (200-ST-l) contains sites that have received or 
continue to receive largely nonradioactive, nonhazardous, sanitary sewer waste. Sewer waste 
includes hwnan waste, as well as shower water, janitorial and lunchroom water, and drinking 
water. Small amounts of radiological contamination potentially were discharged through the 
shower and janitorial sink sources, but contamination from this source is expected to be minimal. 
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Chemical constituents such as soaps and detergents are expected in quantities that are small 
compared to the volume of waste water discharged . . While the total quantities ofliquids 
discharged typically were not tracked, the flow rate into the sites was documented in a number of 
cases (DOE/RL-98-28, 200 Areas Remedial Investigation/Feasibility Study Implementation 
Plan-Environmental Restoration Program). 

B1.2 200-IS-1 AND 200-ST-1 OPERABLE UNIT AND WASTE SITE 
LOCATIONS 

The 200-IS-1 and 200-ST-1 OUs are located on the Hanford Site in south-central Washington 
State, in the 200 Bast and 200 West Areas. All waste sites are located within the exclusive land­
use boundary identified in DOE/EIS-0222-F, Final Hanford Comprehensive Land-Use Plan 
EnvirQnmental Impact Statement. Figures 2-1 and 2~6a and2-6b in DOE/RL-2002-14, 
Tanks/Lines/Pits/Boxes/Septic Tank and Drain Fields Waste Group Operable Unit RIFIFS/Work 
Plan and RCRA TSD Unit Sampling Plan, show the specific locations of waste sites in the OUs. 

Bl.3 SITE DESCRIPTION AND HISTORY 

The following sections briefly describe the five representative and/or RCRA TSD waste sites_ 
that will be investigated. More detail is provided_ in Section 2.2 of DOE/RL-2002-14. Section 
3.3 ofDOE/RL-2002-14 contains information on the nature and extent of contamination and 
previous investigations. 

Bl.3.1.1 241-CX Tank System 

The 241-CX Tank System is located east of B Plant in the 200 East Area on the Hanford Site. 
The 241-CX Taruc System consists of three tanks: Tanks 241-CX-70, 241-CX-71 ,- and 241-CX-
72. Processes that were associated with these three tanks are as follows . 

Tank 241~CX-70. This tank was used for approximately 1 year in the early 1950's to store high­
level process waste from the reduction-oxidation (REDOX) pilot studies. The term REDOX was 
used for the reduction-oxidation chemical process used to ·separate plutonium and uranium from 
irradiated reactor fuel. Waste removal activities for Tank 241-CX-70 were initiated iri the 
summer of 1987 with the construction of a sluicing-pumping system. The sluicing-pumping 
system involved using large volumes .of water to sluice the solid mixed waste to the bottom of 
tank 241-CX-70 and pump it to the Doubk-Shell Tanlc System. Approximately 529,950 L 
(140,000 gal) of water were used to sluice the original waste volume of 38,986 L (10,300 gal) 
down to 2,839 L (750 gal). This amount of waste remained in Tank 241-CX-70 until 
December 20, 1991, when it was placed in approved containers and transferred to the 
224-T Transtrranic Waste Storage and Assay Facility. The design capacity of Jank 241-CX-70 
is 113,550 L (30,000 gal). 

Tank 241-CX-71 . This tankwas used from 1952 through 1957 for neutralizing the 201 -C 
· process condensate and coil and condenser cooling water. Tank 241-CX-71 received process 

condensate from REDOX and plutonium-uranium extraction (PUREX) operations, and 
decontamination flushes following the completion of PUREX operations. The mixed waste 
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remaining in Taruc 241-CX-71 contains liquid process effluents that were passed through the 
taitlc to be neutralized by contact with a bed of limestone aggregate placed in the tank for this 
purpose. After the June 1957 decontamination flushes, Taruc 241-CX-71 was taken out of 
service. The design capacity ofTaitlc 241-CX-71 is 3,785 L (1,000 gal). 

Tank 241-CX-72. This tank was used for approximately 1 year in 1956 when 8,725 L 
(2,305 gal) of Strontium Semi-Works Complex mixed waste was transferred into the tank for 
storage. Tank 241-CX-72 also was used to study the concentration of waste generated from the 
Strontium Semi-Works Complex pilot studies. Decontamination flushes from the Strontium 
Semi-Wodcs Complex also might have been sent to Taruc 241-CX-72. The waste in the tank was 
then heated until enough liquid evaporated that it was nearly dry. From 1960 through 1967, 
Tank 241-CX-72 remained idle until it was taken out of service in 1967. In 1986, 
Tank 241-CX-72 was filled with 7.3 m (24 ft) of grout over a 3.4 m (11 ft) h.eel of non-liquid 
mixed waste. The design capacity of Tank 241-CX-72 is 8,860 L (2;340 gal). 

The 241-CX Taruc System no longer receives waste and will be closed under interim status. 

B1.3.1.2 Hexone Storage and Treatment Facility 

The HSTF is located in th.e southeast corner of the 200 West Area of the Hanford Site. The 
HSTF consisted of two 91,000 L (24,000-gal) below-grade carbon steel tanks, Tanks 276-S-141 
and 276-S-142, a distillation system, and railroad tank cars. The HSTF received liquid mixed 
waste from the REDOX Plant and~ possibly, the Hot Semi-Works Plant. The HSTF was used 
from 1951 through 1967 to store reagent-grade methyl isobutyl ketone (hexone) for make-up as a 
solvent for the REDOX Plant. After 1967, the HSTF contained distilled hex one, part or all of 
which had been used in the REDOX Plant. Tank 276-S-142 also contained nonnal paraffin 
hydrocarbon (NPH) and tributyl phosphate (TBP) from a one-time campaign to separate 
americium, curium, and promethium from Shippingport reactor blanket fuel in 1966. 
Approximately 760 L {200 gal) of water were added to Tank 276-S-141 in 1988. 
Tank 2,76-S-142 received approximately 5,000 L (1,300 gal) of water in 1967, 1,900 L (500 gal) 
in the mid-1970's, and 760 L (200 gal) in the mid-1980's. The combined storage design capacity 
of Tanks 276-S-141 and 276-S-142 is 182,000 L (48,000 gal). The treatment design capacity of 
the distillation system was 11,400 L (3,000 gal) of waste per day. The storage <;Iesign capacity of 
the railroad tank cars was 152,000 L (40,000 gal). The mixed waste was pumped from 
Tanks 276-S-141 and 276-S-142 through a distillation system to decrease the radioactivity of the 
waste. The distilled waste was sent to temporary storage in railroad tank cars located in the · 
HSTF, until transfers to an offsite incinerator were completed in June 1992. Three distillation 

· vessels containing process residue have been sampled and are stored at the Hanford Site as 
mixed waste. Tanks 276-S-141 and 276-S-142 currently contain up to 19 L to 114 L (5 to 30 
gal) each of liquid mixed waste containing 93% NPH, 7¾ hexone, and up to 950 L (250 gal) of 
phosphate tar. The phosphate-tar will be stored at the Hanfqrd Site as mixed waste. The railroad 
tank cars have been emptied, cleaned, and moved to another location. The two 91,000 L 
(24,000-gal) below-grade carbon steel tanks are being closed under interim status. 
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B1.3.1.3 200-E-111 Tank Farm Process Piping 

Toe 200-E-l 1 l Taruc Fann Process Piping, also referred to in the Waste Identification System 
(WIDS) as SST [Single-Shell Taruc] System Transfer Line 241-C-151-Ul, is an encased liquid 

· waste transfer line running eastward from the 241-BR-151 Diversion Box, south of 7th Street, 
and branching off in two directions (fanning a Y) southeast of the 216-C-10 Crib (Figure 2-14). 
From the "Y," it branches to the C Tanlc Farm and the 244-AR Vault. The pipeline is an 
underground encasement containing three 7.5 cm (3-in.)-diameter stainless steel waste transfer 
pipelines, numbered V108, 8618, 8653, except between the "Y" junction and 244-AR-Vault 

. where the encasement contains two 7.5 cm (3-in.) pipelines numbered 809 and 818. Currently 
the entire Jength of the pipeline is marked with steel fence posts and is posted as an 
"Underground Radioactive Materials" area. The ground surface above the pipeline is bare in -
spots, other sections are vegetated with crested wheatgrass, tumbleweeds, and native grass 
species (WIDS). 

Although specific operation dates have not been found, the facilities connected by the piping 
operated from 1945 (ER-151) to 1980 (C Taruc Fann). The amount and content ofliquid waste 
transported in the 200-E-111 Pipeline vary based on the source plant and time of transfer. In the 
late 1960's, high-level waste was sluiced from the A and AX Tank Farm tanks and routed 
through the AR-Vault and 200-E-111 Pipeline to B Plant for cesium and strontium removal 
(WIDS). Before sluicing, the A Tanlc Farm stored PUREX waste, including hi~-level waste, 
acid concentrator waste, organic wash waste, carbonate wash, and self concentrating waste 
(WHC-SD-WM-ER-308, Rev. 0) Before sluicing, the AX Taruc Farm contained PUREX 
high-level waste, organic wash waste, PUREX acid waste, PUREX sludge supernatant liquid, 
and B Plant fission product waste (HNF-SD-HTI-TI-001, Rev. 0). The C Tank Farm received 
bismuth phosphate metal waste, PUREX sludge supernatant liquid en route to B Plant, first and 
second cycle waste and process decontamination waste from B Plant, and process waste 
generated by U Plant. B Plant and PUREX waste could be transferred by the 200-E--111 
Pipeline, via the 200-AR Vau1t and the 241-ER-151 Diversion Box. Transfers from the 200 
West Area were conducted through the cross-site transfer line to the 241-ER-151 Diversion Box 
and through the 200-E-111 Pipeline (WIDS). 

An associated unplanned release (UPR) (UPR-200-E-86) occurred in February 1971 when a leak 
was discovered near the southwest_ comer of the C Tank Fann outside the tank farm fence. The 
line was being used to transfer process waste from the 244..,AR Vault to the C Taruc Fann. The 
leak was approximately 66,000 L (17,000 gal} containing 25,000 Ci of cesium-137 and · 
contaminating approximately 36 m3 (1,300 ft) of soil. A study in 1971 to define the extent of 
contamination found no contamination below 6 m (20 ft). During the study, eight borings were 
drilled around the leak to define the release area. The site is currently surrounded by concrete 
AC-540 marker posts at each corner. The surface has been covered with grout and is posted with 
"Underground Radioactive Material" signs (WIDS). This UPR is the foe-Us of the sampling 
effort. · · 

Bl.3.1.4 200-W-59 Diversion Box 

The 200-W-59 Diversiol). Box is a liquid waste site located southwest of the 234-5 Z Building, 
between the two fences that make up the double Z Plant exclusion area. The site is west of the 
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241-Z-361 Settling Tanlc and directly north of the 216-Z.:-12 Crib. The site consists of a 2.1 m by 
2.1 m by 5.2 m concrete box containing equipment used to remotely route liquid process waste 
from the 241-Z-361 Settling '.Tank and the 200-W-58 Diversi9n Box to the 216-Z-12 Crib. 

The 200-W-59 Diversion Box received process waste and analytical and development waste 
from the 234-5 Z Building (i.e., the Plutonium Finishing Plant [PPP]) (WIDS), with minor 
amounts of waste from the 232-Z Incinerator, the Plutoniwn Recovery Facility (PRF), and the 
242-Z Waste Treatment Facility. The 200-W-59 Diversion Box received this waste from the 
241-Z-361 Settling Tank via the 200-W-58 Diversion Box and diverted it to the 216-Z-12 Crib. 
The 209-W-59 Diversion Box was built as part of and was the sole source of waste to the 
216-Z-12 Crib. The diversion box was in service until the crib was retired in 1973. Records 
indicate the 216-Z-12 Crib recei_ved waste from January 1959 to May 1973 (RHO-ST-44). 
During this period, 281,000,000 L (74,200,000 gal) of liquid waste containing a total 25 kg of 
plutonium was sent to the 216-Z-12 Crib via.the 200-W-59 Diversion Box (RHO-ST-44). Waste 
diverted through the 200-W-59 Diversion Box was slightly basic, low-salt, sodium, fluoride and 
nitrate solutions containing small amounts of organic (RHO-ST ~44). · Bulk disposal of organic 
waste was sent to the 216-Z-lA Crib. Studies in the 1970's indicated plutonium contamination 
under the diversion box and crib, with the maximwn concentration starting at 5 m and extending 
to a depth of between 6 m near the diversion box and 10 m near the crib. Leaks from the crib 
and diversion box are believed to be the sources of this plume, but subsequent studies showed 
that the most likely source was, instead, leaks from the unsealed joints in the vitrified clay piping 
connecting the crib and diversion box. Plutonium activity in the well closest to the 
200-W-59 Diversion Box, approximately 12 m ( 40 ft) southeast of the diversion box, reached a 
maximwn of252,000·pCi/g (±15%) during the study. Currently, the diversion box is buried with 
its concrete lid slightly above ground level. The Z :Plant fenced exclusion area is covered with 
gravel (WIDS). · 

Bl.3.1.5 2607-WJ Septic Tank and Drain Field 

The 2607-W3 is a sanitary sewage disposal site consisting of a reinforced concrete tank 
extending 6 in. above grade (Hanford Site Drawing W-71182) with a 54,428 L capacity, located 
northeast of the 241-T-361 Settling Tank, approximately 61 m (200 ft) north of 23rd Street and 
244 m (800 ft) southwest of the 224-T Building. This site also includes a drain field that was 
expanded in the 1950's to 134 m by 61 m. The drain field flow capacity was 18,685 Uday 
(WHC-SD-LL-ES-020, 200 Area Sanitary Waste Management Engineering Study). The tank 
received sanitary effluent from the 221-T, 222-T, 224-T, and 271-T Buildings from 1944 until it 
was pumped, filled with sand, and abandoned in place in August 1996. Before being abandoned, 
the 2607-W3 Septic System received 14,187 L/day of sanitary sewage. A contaminated process 
sewer line f1l!1S parallel to the sanitary sewer line in this area (WIDS). 

Bl.4 CONTAMINANTS OF CONCERN 

The DQO process identifies the need to· develop a list of contaminants of potential concern 
(COPC) :forthe 200-IS-l and 200-ST-l OU waste sites. Development of the COPCs is an 
essential step towards refining the preliminary conceptual contaminant distribution models. 
From an investigation of historical sources including process docwnents, logbooks, original plant 

B-5 



·--.-- ·-······--·-------··-·-· -- . ·- --~ ···-· -· -·-----··- ---- - ... .. 

DOE/RL-2002-14 REV 0 

technical manuals, and interviews of plant operators, a list of potential contaminants was 
identified. Screening of this list was conducted during the DQO process to arrive at a fmal list of 
COCs for the 200-IS-1 and 200-ST-1 OU. Development of these lists is described in the 
200-IS-1 and 200-ST-l DQO summary report (CP-13196) and is summarized in Section 3.5 of 
DOEIRI.r2002-14. The COCs are identified in Tables B-1 through B-5. 

If contaminants not identified as COCs are detected during laboratory analysis, the data will be 
evaluated against regulatory standards, or risk-based contamination levels if exposure data are 
available, and existing process lmowledge in support of remedial action decision making. 

B1.4.1 Data Quality Objectives 

The U.S. Environmental Protection Agency (EPA) document, EAP QA/G-4, Guidance for the 
Data Quality Objectives Process, was used to support the development of this SAP. The DQO 
process is a strategic planning approach that provides a systematic process for defining the 
criteria that a data collection design should satisfy. Using the DQO process ensures that the type, 
quantity, and quality of environmental data used in decision making will be appropriate for the 
intended application. 

This section summarizes the key outputs resulting from the implementation of the DQO process. 
Addition~} details are included in the DQo'summary report (CP-13196). 

Bl.4.1.1 Statement of the Problem 

The 200-IS-1 and 200-ST-l OUs consist of waste· sites that stored or transferred liquid waste 
containing low to high concentrations ofradio'nuclides and nonradiological constituents. The 
sites include RCRA TSD units and RCRA past-practice waste sites. A number of these sites are 
unplanned release sites. Vadose zone soils and, potentially, the groundwater might have been 
contaminated by releases from some of the 200-IS-1 and 200-ST-1 waste sites. 

The objective of the DQO process for these OUs was to determine the environmental 
measurements necessary to support the remedial investigation/feasibility study (RIIFS) process 
and remedial decision making, including refinement of the prelit~_inary conceptual contaminant 
distribution model for representative and/or RCRA TSD sites. The DQO process also supports 
development of this SAP. 

Bl.4.1.2 Decision Rules 

Decision rules are developed from results of the princip~ study questions, decision statements, 
remedial action_ alternatives, data needs, COC action levels, analytical requirements, and scale of 
the decisions. Decision rules generally are structured as "if.:-then" statements that indicate the 
action that will be taken when a prescribed condition is met. Decision rules incorporate the 
parameters of interest (e.g., COCs), the scale of the decision (e.g., location), the preliminary 
action level (e.g., COC concentration), and the resulting actions. The decision statement for the 
200-IS-l and 200-ST-1 OUs are summarized in Table B-6. 

' 'B-6 



DOE/RL-2002-14 REV 0 

Bl.4.1.3 Efror Tolerance and Decision Consequences 

The consequence of selecting an inadequate nonstatistical sampling design is not considered 
severe. Based on Chapter 6 of the DQO summary report (CP-13196), the sampling design rigor 
requirements are not significant because of the combination of low severity and accessibility 
after remedial investigation sampling. If the sampling design is determined to be inadequate, 
additional sampling can be performed because. the sites still will be accessible. 
DOE/RL-2002-14, Chapter 5, summarizes the sampling activities that are planned after the initial 
characterization efforts described in this SAP are evaluated. · 

Bl.4~2 Sample Design Summary 

A nonstatistical sampling design (professional judgment) was used to select sample locations at 
the waste sites. A biased (or focused) sampling approach was selected based on process 
knowledge, expected behavior of COCs, observed distribution of contamination, waste site 
configuration, and the preliminary conceptual contaminant distribution models developed for the 
waste sites. Using this approach, field screening measurements and/or soil sample locations are 
selected that increase the likelihood of encountering the worst case conditions or maximum 
concentrations of contaminants. 

The total nl.llilber of samples for the waste sites is selected based on the conceptual contaminant 
distribution models and the physical setting of the waste sites. The models suggest that the 
highest potential for contamination should be near the bottom of the structures and decrease with 
depth. Therefore, a greater number of field screening measurements and/or soil sample intervals 
is planned in the zone immediately below the potential release point of the contaminants. The 
number of field screening measurements and/or soil sample intervals generally will decrease 
with depth based on the expected distribution of contamination. Additional field screening 
measurements and/or soil samples can be collected at the discretion of the site geologist based on 
the field screening information and geological conditions encountered during the field · 
investigation. All material excavated will be screened as described in Section 3.4.2 to reduce the 
potential of overlooking zones of significant contamination. The optimal sample design for this 
initial phase of characterization is presented in Tables B-10 through B-16. 

Changes to the work scope detailed in the SAP may be required because of unexpected field 
conditions, new information, health and safety concerns, or other anomolies. Minor changes that 
have no adverse effect on the DQOs or schedule can be made in the field with the approval.by 
the project manager or assigned task lead and documented· in the daily field logbook and/or field 
swnmary reports. Changes that affect Qie DQOs will require concurrence by the 
U.S. Department of Energy, Richland Operations Office (RL),and the lead regulatory agency and 
can be documented through unit managers' meetings; Alternatively, if substantial changes are 
required, the SAP can be revised and issued as a separate document requiring RL and regulator 
approval. · 

B-7 



---------------- --·••·•· ·------··-·-------- . -- --- ·- -· - - -·-------------· ------ ---· . 

DOE/RL-2002-14 REV O 

Table B-1 . 200-IS-l and 200-ST-l Final Contaminants of Concern List for Representative 
Sites-200-W-59 Diversion Box. (2 Pages) 

CASNumber Compound Name CASNumber Compound Name 

Radionuclides 

14596-10-2 Americium-241 ' 14119-33-6 Plutonium-240 

14762-75-5 Carbon-14 · 13982-63-3 Radium-226 

10045-97-3 Cesium-137 15262-20-1 Radium-228 

10198-40-0 Cobalt-60 10098-97-2 Strontiwn-90 

14683-23-9 Europium-152 14133-76-7 · Technetium-99 

15585-10-1 Europium-I 54 7440-29-1 Thorium-232 

14391-16-3 Europium-155 13968-55-3 Uranium-233 

10028-17-8 Hydrogen-3 {tritium) 13966-29-5 Uranium-234 

13994-20-2 Neptunium-237 15117-96-1 Uranium-235 

13981-37-8 Nickel-63 13982-70-2 Uranium-236 

13981-16-3 Plutonium-238 7440-61-1 Uranium-238 

15117-48-3 Plutonium-239 14119-33-6 Plutonium-240 

Inorganics 

7664-41-7 Ammonium 14280-30-9 Hydroxide 

7440-38-2 Arsenic 7439-92-1 Lead 

7440-39-3 Barium 7440-02-0 Nickel 

7440-41-7 Beryllium 14797-55-8 Nitrate 

7440-69-9 Bismuth 14797-65-0 Nitrite 

24959-67-9 Bromide 14265-44-2 Phosphate 

16887-00-6 Chloride 7440-22-4 Silver 

7440-47-3 Chromium 14808-79-8 Sulfate 

18540-29-9 Chromium (VI) 18496-25-8 Sulfides 

16984-48-8 Fluoride 

Organics 

75-34-3 1,1-dichloroethane (DCA) 75-09-2 
Dicbloromethane (methylene 
chloride) 

107-06-2 1,2-dichloroethane (DCA) 64742-81-0 
Kerosene {Normal Paraffin 
Hydrocarbon) 

51-28-5 2,4-Dinitrophenol 98-95-3 Nitro benzene 

67-64-1 Acetone 87-86-5 Pentachloro-phenol 

120-12-7 Anthracene 1336-36-3 Polychlorinated biphenyls 

35296-7-2-1 " Butanol 108-88-3 Toluene 

56-23-5 Carbon Tetrachloride 156-60-5 Trans-1,2-dicbloroethylene 
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Table B-1. 200-IS-1 and 200-ST-l Final Contaminants of Concern List for Representative 
Sites-200-W-59 Diversion Box. (2 Pages) 

CASNumber Compound Name CASNumber Compound Name 

108-90-7 Chlorobenzene 126-73-8 Tributyl phosphate 

67-66-3 Chloroform 79-01-6 Trichloroethylene 

156-59-2 Cis-1,2-dichloroethylene 1330-20-7 Xylene 

10061~01-5 cis-1,3-dicbloropropene 75-09-2 
Dichloromethane (methylene 
chloride) 

Table B-2~ 200-IS-1 and 200-ST-1 Final Contaminants of Concern List For Representative 
Sites-200-E-111 Pipeline. (2 Pages) 

CASNumber · Compound Na.me CASNumber Compound Name 

Radionuclides . 

14596-10-2 Americium-241 14119-33-6 Plutonium-240 

14762-75-5 Carbon-14 13982-63-3 Radium-226 

10045-97-3 Cesium-137 15262-20-1 Radium-228 

10198-40-0 Cobalt-60 10098-97-2 Str~ntium-90 

14683-23-9 Europiwn-152 14133-76-7 Technetium-99 

15585-10-1 Europium-154 7440-29-1 Thorium-232 

14391-16-3 Europium-155 13968-5~-3 Uranium-233 

10028-17-8 Hydrogen-3 (tritium) 13966-29-5 Uranium-234 

13994-20-2 Neptunium-237 15117-96-1 Uranium-235 

13981-37-8 Nickel-63 13982-70-2 Uranium-236 

13981-16-3 Plutonium-238 7440-61-1 Uranium-238 

15117-48-3 Plutonium-239 

Inorganics 

7664-41-7 Ammonia 14280-30-9 Hydroxide 

7440-36-0 Antimony 13709-38-1 Lanthanum fluoride 

7440-39-3 · Barium 7439-92-1 Lead 

7440-41-7 Beryllium 7439-97-6 Mercury 

7440-69-9 Bismuth 7440-02-0 Nickel 

24959-67-9 Bromide 14797-55-8 . Nitrate 

7440-43-9 Cadmium 14797-65-0 Nitrite 

16887-00-6 Chloride 14265-44-2 Phosphate 

7440-47-3 Chromium 7782-49-2 Selenium 

18540-29-9 Chromium (VI) 7440-22-4 Silver 

7440-50-8 Copper 14808-79-8 Sulfate 
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TableB-2. 200-IS-1 and 200-ST-l Final Contaminants of Concern List For Representative 
Sites-200-E-111 Pipeline. (2 Pages) 

CASNuntber Compound Name CASNumber Compound Name 

57-12-5 Cyanide 18496-25-8 Sulfides 

16984-48-8 . Fluoride 

Organics 

71-55-6 1, 1, I-trichloroethane (TCA) 108-90--7 Chlorobenzene 

79-34-5 1, 1,2,2-tetrachloroethane 67-66-3 Chloroform 

79-00-5 1, 1,2-trichloroethane 10061-01-5 cis-1,3-dichloropropene 

75-34-3 1, 1-dichloroethane (DCA) 53-70-3 Dibenz[ a,h] anthracene 

75-35-4 1, 1-clichloroethene 75-09-2 
Dichloromethane (methylene 
chloride) 

120-82-1 1,2,4-tricbloro benzene 100-41-4 Ethylbenzene 

95-50-1 1,2-clichlorobenzene 118-74-1 Hexachloro benzene 

107--06-2 1,2-clichloroethane (DCA) 87-68-3 Hexachloro butadiene 

540-59-0 1,2-dicblofoehtene( total) 64742-81-0 
Kerosene (normal paraffin 
hydrocarbon) 

78-87-5 1,2-dichloropropane 78-93-3 Methyl ethyl ketone 

541-73-1 1,3-dichlorobenzene 108-10-1 
Methyl iso butyl ketone (MIBK, 
hexone) 

106-:46-7 1,4-dichlorobenzene 91-20-3 Naphthalene 

121-14-2 2,4-dinitrotoluene 98-95-3 Nitrobenzene 

95-95-4 2,4,5-trichlorophenol 8008-20--6 
Nonnal paraffin hydrocarbon 
(kerosene) · 

591-78-6 2-hexanone 87-86-5 Pentachloro-phenol 

95-48-7 2-methylphenol ( o-cresol) 108-95-2 Phenol 

106-44-5 4-methylphenol (p-cresol) 1336-36-3 Polychlorinated biphenyls 

67-64-1 Acetone 100-42-5 Styrene 

71-43-2 Benzene · 127-18-4 Tetracbloroethylene · 

207-08-9 Benzo(k)fluoranthene 108-88-3 Toluene 

50-32-8 Benzo( a)pyrene TOC Total organic carbon 

191-24-2 Benzo(ghi)perylene 10061-02-6 Trans-1,3-dichloropropene 

207-08-9 Benzo(k)fluoranthene 126-73-8 Tributyl phosphate 

35296-72-1 Butanol 79-01-6 Trichloroethylene 

. 56-23-5 Carbon tetrachloride 1330-20-7 Xylene 
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Table B-3. 200-IS-1 and 200-ST-l Representative Sites Contaminants of Concern List-
2607-W-3 Septic Tank. (3 Pages) 

CASNumber Compound Name CASNumber Compound Name 

Radionuclides 

14596-10-2 Americium-241 14119-33-6 Plutonium-240 

14762-75-5 Carbon-14 13982-63-3 Radium-226 

10045-97-3 Cesium-137 15262-20-1 Radium-228 

10198-40-0 Cobalt-60 10098-97-2 Strontium-90 

14683-23-9 Europium-152 14133-76-7 · Technetium-99 

15585-10-1 Europium-154 7440-29-1 Thorium-232 

14391-16-3 Europium-155 13968-55-3 Uranium-233 

10028-17-8 Hydrogen-3 (tritium) 13966-29-5 Uranium-234 

13994-20-2 Neptunium~237 15117-96-1 Uraniwn-235 

13981-37-8 Nickel-63 13982-70-2 Uranium-236 

13981-16-3 Plutonium-238 7440-61-1 Uranium-238 

15117-48-3 Plutonium-239 
' lnorganics 

7664-41-7 Ammonia 14280-30-9 Hydroxide 

7440-36-0 Antimony 13709-38-1 Lanthanum fluoride 

7440-39-3 Barium 14797-55-8 Nitrate 

7440-41-7 Beryllium 14797-65-0 Nitrite 

16887-00-6 Chloride 14265-44-2 Phosphate 

7440-47-3 Chromium 7782-49-2 Seleniwn 

18540-29-9 Chromium (VI) 7440-22-4 Silver 

7440-50-8 Copper 14808-79-8 Sulfate 

16984-48-8 Fluoride 

Organics 

67-64-1 Acetone 78-93-3 Methyl ethyl ketone 

71-43-2 Benzene 108-10-1 
1\1:ethyl iso butyl ketone 
(MIBK, hexone) 

35296-72-1 Butanol 91-20:3 Naphthalene 

75-09-2 
Dichloromethane (methylene 

108-88-3 Toluene 
chloride) 

64742-81-0 
Kerosene (normal paraffin 
hydrocarbon) 
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Table B-4. 200-IS-1 and 200-ST-1 Representative Sites Contaminants of Concern List -
241-CX Tank System. (2 Pages) · 

CASNumber Compound Name CASNumber Compound Name 

Radionuclides . 

14596-10-2 Americium-241 14119-33-6 Plutonium-240 

14762-75-5 Carbon-14 · 13982-63-3 Radium-226 

10045-97-3 Cesium-137 15262-20-1 Radium-228 

10198-40-0 Cobalt-60 10098-97-2 Strontium-90 

14683-23-9 Europium-152 14133-76-7 Technetium-99 

15585-10-l Europium-154 7440-29-1 Thorium-232 

14391-16-3 Europium-155 13968-55-3 Uraniwn-233 

10028-17-8 Hydrogen-3 (tritiwn) 13966-29-5 Uranium-234 

13994-20-2 Neptunium-23 7 15117-96-1 Uranium-235 

13981-37-8 Nickel-63 13982-70-2 Uranium-236 

13981-16-3 Plutonium-238 7440-61-1 Uranium-238 . 

15117-48-3 Plutonium-239 

loorganics 

7664-41-7 Ammonia 57-12-5 Cyanide 

7440-36-0 Antimony 16984-48-8 Fluoride 

7440-39-3 Barium 14280-30-9 · Hydroxide 

7440-41-7 Beryllium 7439-92-1 Lead 

7440-69-9 Bismuth 7439-97-6 Mercury 

24959-67-9 Bromide 7440-02-0 Nickel 

7440-43-9 Cadmium 14797-55-8 Nitrate 

16887-00-6 Chloride 14797-65-0 Nitrite 

7440-47-3 Chromium 14265-44-2 Phosphate 

18540-29-9 Chromium (VI) 7440-22-4 Silver 

7440-50-8 Copper 14808-79-8 Sulfate 

Organics 

71-55-6 
1, 1, I-trichloroethane 

35296-72-1 Butanol 
(TCA) 

120-82-1 1,2,4-trichlorobenzene 67-66-3 Chloroform 

95-48-7 2-methylphenol ( o-cresol) 78-93-3 Methyl ethyl ketone 

67-64-1 Acetone 108-10-1 
Methyl iso butyl ketone 
(MIBK, hexone) 

71-43-2 Benzene 8008-20-6 
Normal paraffin 
hydrocarbon (kerosene) 

207-08-9 Benzo(k)fluoranthene 108-95-2 Phenol 

50-32-8 Benzo( a)pyrene 127-18-4 Tetrachloroethy Jene 
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TahleB-4. 200-IS-l and 200-ST-1 Representative Sites Contaminants of Concern List-
241-CX Tank System. (2 Pages) 

CASNumber Compound Name CAS Number Compound Name 

191-24-2 Benzo(ghi)perylene 126-73-8 Tributyl phosphate 

207-08-9 Benzo(k)fluoranthene 1330-20-7 Xylene 

Table B-5. 200-IS-1 and 200-ST-1 Representative Sites Contaminants of Concern List-
276-S Hexone Storage and Treatment Facility 

CASNumber Compound Name CASNumber Compound Name 

Radionuclldes 

14596-10-2 Americium-241 · 14119-33-6 Plutonium-240 

14762-75-5 Carbon-14 13982-63-3 Radium-226 

10045-97-3 Cesium-137 15262-20-1 Radium-228 

10198-40-0 Cobalt-60 10098-97-2 Strontium-90 

14683-23-9 Europium-152 14133-76-7 Technetium-99 

15585-10-1 Europium-! 54 7440-29-1 Thorium-232 

14391-16-3 Europium-I 55 13968-55-3 . • Uranium-233 

10028-17-8 Hydrogen-3 (tritium) 13966-29-5 Uranium-234 

13994-20-2 Neptunium-237 15117-96-1 Uranium-235 

13981-37-8 Nickel-63 13982-70-2 Uranium-236 

13981-16-3 Plutonium-238 7440-61-1 Uranium-23& 

15117-48-3 Plutonium-239 

Inorganics 

7664-41-7 Ammonia 16984-48-8 Fluoride 

7440-36-0 Antimony 14280-30-9 Hydroxide 

7440-39-3 Barium 7439-97-6 Mercury 

7440-41-7 Beryllium 14797-55-8 Nitrate 

7440-69-9 Bismuth 14797-65-0 Nitrite 

7440-47-3 Chromium 14265-44-2 Phosphate 

18540-29-9 Chromium (VI) 7440-22-4 · Silver 

7440-50-8 Copper 14808-79-8 Sulfate 

57-12-5 Cyanide . . 

Organics 

71-43-2 Benzene 8008-20-6 
Normal paraffin 
hydrocarbon 

207-08-9 Benzo(k)fluoranthene 126-73-8 Tnbutyl phosphate 

108-10-1 Methyl iso butyl ketone 
(MIBK, hexone) 

B-13 



DOE/RL-2002-14 REV 0 

Table B-6. Decision Rulesa 1 
• . 

DR# Decision Rule 

1 If the true maximwn (as estimated by the maximwn detected sample values) activity ofradionuclides 
within the soil samples in each of the applicable stratab is greater than or equal to 100 nCi/g (TRU 
waste definition) or the greater than Class C definition, evaluate special remedial alternatives in a FS, 
otherwise, evaluate conventional remedial alternatives in a FS. 

2 If the true maximum (as estimated by the maximum detected sample value) activity ofradionuclides 
dose greater than or equal to 15 to 100 mrem/yr above background, evaluate remedial alternatives in 
a FS, otherwise, evaluate the site for closure with no remedial action. 

3 If the true maximwn (as estimated by the maximum detected sample values) concentration of 
chemical constituents within the soil samples in each ~fthe applicable stratab is greater than or equal 
to the preliminary action levels in Table 3-6, evaluate remedial alternatives in a FS, otherwise, 
evaluate the site for closure with no remedial action. 

• From the Data Quality Objectives (CP-13196, Section 5.2, Table 10. 
&The applicable strata include the highest potential contaminant concentration layers, the moderate-to-low 

potential contaminant concentration layers, and the low potential contaminant concentration layers. 

CP-13196, 2002, Remedial Investigation Data Quality Objectives Summary Report for the 200-IS-1 and 
200-ST-l Operable Units, Fluor Hanford, Inc., Richland, Washington. 

B2.0 QUALITY ASSURANCE PROJECT PLAN 

· The quality assurance project plan (QAPjP) establishes the quality requirements for 
environmental data collection, including sampling, field measurements, and laboratory analysis. 
The overall QAPjP for environmental restoration waste sites in the 200 Areas is included in 
Appendix A of the Implementation Plan (DOE/RL-98-28). The QAPjP complies with the 
requirements of the following: 

• U.S. Department of Energy (DOE) Directive CRD 414.lA, Quality Assurance 

• Code of Federal Regulations (CFR), 40 CFR 830.120, "Quality Assurance 
Requirements" 

• EPA Requirements for Quality Assurance Project Plans for Environmental Data 
Operations, QA/R-5 

• Hanford Analytical Services Quality Assurance Requirements Documents, 
DOE/RL-96-68. . 

The Implementation Plan (DOE/RL-98-28) provides the general framework of technical and 
administrative requirements that apply to OUs in the 200 Areas. 

To meet the site-specific needs for the remedial investigation of the 200-IS-1 and 
200-ST-l Operable Units, this QAPjP identifies the following supplemental requirements 
developed from the DQO process. 
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• Field Sampling Quality Control. The frequency and type of quality control (QC) 
samples to be collected are addressed in Section B.2.1. 

• Analytical Performance. The analytical methods identified for COC analyses 
including requirements for detection limits, precision, and accuracy are addressed in 
Section B.2.2. 

• Sample Preservation, Containers, and Holding Time. 'The requirements for the 
specific test/laboratory methods are addressed in Section B.2.3 and in ·Table B-8. 

• Onsite Measurements Quality Control. The specific types of QC samples for 
onsite measurements and the frequency of collection are addressed in Section B.2.4. 

• Data Management and Data Vaiidation. Specific data management and validation 
requirements are addressed in Sections B.2.5 and B .2.6, respectively. 

The following sections describe the supplemental waste group quality requirements and the 
procedural controls applicable to this investigation. Note that the Bechtel Hanford, Inc. (BHI), 
procedures or manuals referenced in this section are in the process of being blue-sheeted to 
convert them to FH procedures. They are considered appropriate for reference at this time. The 
current approved version of the FH procedure will be used at the time of implementation in the 
field. This applies to all BID procedures or manuals that are referenced throughout the 
remainder of this SAP. The 200 Areas QAPjP (DOE/RL-98-28, Appendix A) and this section of 
the SAP will serve as the QAPjP for the 200-IS-1 . and 200-ST-1 RI. 

B2.1 FIELD QUALITY CONTROL 

Field QC samples shall be collected to evaluate the potential for cross-contamination and 
laboratory performance. Field QC for sampling in the 200-IS-1 and 200-ST-1 OU will require 
the collection of field duplicate, field split, equipment rinsate blank, and trip blank samples. If 
possible, field duplicate and field split samples should be collected from contaminated .areas so 
that valid comparisons between the samples can be made. However, the samples should not be 
collected from zones that are expected to contain high levels of transuranic-contaminated soils 
because of the high cost and added handling requirements associated with transuranic materials. 

B2.1.1 Field Duplicates 

Each field duplicate shall be retrieved from the sample interval using the same equipment 
(collected from one split spoon or bowl) and sampling technique as the original sample. Field 
duplicates for soil are collected and homogenized before being divided into two samples in the 
field. If volatile organic analyte (VOA) samples are required, they should be collected before 
homogenization. The duplicate samples shall be sentto the primary laboratory in the same 
manner as the routine site samples. Field duplicates provide information regarding the 
homogeneity of the sample matrix and also can be used to evaluate the precision of the analysis 
process. 

B-15 



DOE/RL-2002-14 REV 0 

At least 5% of the total collected soil samples will be duplicated (1 field duplicate will be 
collected for every 20 samples). At least one field duplicate shall be collected from each 
representative waste site investigated. The duplicate samples shall be suitable for analysis by an 
offsite laboratory and shall be analyzed for all the COCs listed in TableB-7. 

B2.1.2 Field Splits 

Field split samples will be collected at the same :frequency as field duplicate samples from each 
representative site sampled in the RI. Each split sample shall be retrieved from the same sample 
interval using the same equipment ( collected from one split spoon) and sampling technique as 

· the original sample. Samples shall be homogenized, split into two separate aliquots in the field, 
· and sent to two independent laboratories. IfVOA samples are required, they should be collected 

before homogenization. The splits will be used to verify the performance of the primary 
laboratory. 

The split samples will be obtained from a sample medium that is expected to have some 
contamination and that is suitable for analysis in an offsite laboratory and shall be analyzed for 
all of the COCs listed in Table B-7. 

B2.1.3 Equipment Rinsate Blanks 

Equipment rinsate blanks are used to verify the adequacy sampling equipment decontamination 
procedures and shall be collected for each sampling method or type of equipment used. The 
field geologist can request that additional equipment blanks be taken. Equipment blanks shall 
consist of deionized water washed through decontaminated sampling equipment and placed in 
containers identified in the Sampling Authorization Forms. Equipment rinsate blanks shall be 
analyzed for the following: 

• Gross alpha 
• Gross beta 
• Metals ( excluding hexavalent chromium and mercury) 
• Anions ( except cyanide) 
• Volatile organic analytes of interest. 

These analytes are considered to be the best indicators of decontamination effectiveness. 

B2.1.4 Trip Blanks 

The volatile organic trip blanks will constitute at least approximately 5% of all volatile organic · 
compound samples. If applicable, at least one trip blank shall be collected from each 
representative waste site investigated. Trip blanks shall consist oflaboratory-grade deionized 
water added to a clean sample container. The trip blanks shall travel to the field with their 
associated bottle sets and will be returned to the laboratory with the samples. They will remain 
unopened during their transport and handling. Trip blanks are prepared as a check for possible 
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contamination originating from container preparation methods, shipment, handling, storage, or 
site conditions. The trip blank shall be analyzed for volatile organic compounds only. 

B2.1.5 Prevention of Cross-Contamination 

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

• hnproperly storing or transporting sampling equipment and sample containers 

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

• Handling bottles or equipment with dirty hands 

• Improperly decontaminating equipment before sampling or between sampling events. 

B2.2 . QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA 

Quality objectives and criteria for soil measurement data are presented in Table B-7 for 
radiological and nomadiological analytes, as well as physical properties of interest. Analysis of 
soil physical properties will be performed according to American Society for Testing and. 
Materials {ASTM) procedures, if applicable. 

B2.3 SAMPLE PRESERVATION, CONTAINERS,AND HOLDING TIMES 

Soil sample preservation, containers, and holding times for radiological and nonradiological 
analytes of interest and physical property test are presented in Table B-8. Final sample 
collection requirements will be identified on the Sampling Authorization Form. 

B2.4 ONSITE MEASUREMENTS QUALITY CONTROL 

The collection of QC samples for onsite measurements do.es not apply to the field screening 
techniques described in this plan. The applicable field screening methods and performance 
requirements .are presented in Table B-9 except for spectral gamma-logging analytical 
performance requirements, which are listed in Table B-7. Field screening instrumentation will 
be calibrated and controlled according to the procedures identified in Section B.2.7. Special care 
should be taken to prevent cross-contamination of field screening equipment by properly storing 
and handling the equipment and performing proper decontamination between sampling events . 
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B2.5 DATA MANAGEMENT 

Data resulting from the implementation of this QAPjP will be managed and stored by the 
organization responsible for sampling and characterization, in accordance with BHI-EE-01, 
Environmental Investigations Procedures, Section 2.0, "Sample Management,>' or equivalent. 
At the direction of the task lead, all analytical data packages will be subject to final technical 
review by qualified personnel before their submittal to regulatory agencies or inclusion in 
reports. Electronic data access; when appropriate, will be via a database ( e.g. , Hanford 
Environmental Information System [HEIS] or a project-specific database). Where electronic 
data are not available, hard copies will be provided in accordance with Section 9.6 of the 
Hanford Federal Facility Agreement and Consent Order (Ecology et al. 1989). 

B2.6 VALIDATION AND VERIFICATION REQUIREMENT 

Completed soil sample analysis data packages will be validated by qualified sample management 
personnel or by a qualified independent contractor. Validation will consist of verifying required 
deliverables, requested versus reported analyses, and transcription errors. Validation also will 
include the evaluation and qualification of results based on holding time, method blanks, matrix 
spikes, laboratory control samples, laboratory duplicates, and chemical and tracer recoveries, as 
appropriate to the methods used. No other validation or calculation checks will be performed. 
At least 5% of all data will be validated. · · 

At least one data validation package shall be generated for each OU. Validation requirements 
identified in this section are consistent with Level C validation, as defined in BHI-01433, Data 
Validation Procedure for Radiochemistry Analysis, and BHI-01435, Data Validation Procedure 
for Chemical Analysis, or the equivalent. No validation for soil gas measurements; geophysical 
logging; or physical property data will be performed. 

B2.7 TECHNICAL PROCEDURES AND SPECIF1CATIONS 

Soil sampling and onsite environmental measurements will be performed according to approved 
procedures. Sampling and field measurements will be conducted according to BHI-EE-01, 
Environmental Investigations Procedures; BHI-EE-05, Field Screening Procedures; and other 
approved procedures. Individual procedures that may be used during performance of this SAP 
include the following specifi~ procedures or their equivalent: . 

Note: The manuals and/or procedures cited in this section are in the process of being blue 
sheeted to convert them to FH procedures. They are still considered appropriate for reference at 
this time. The current approved version of the PH procedure will be used at the time of 
implementation in the field. 

• BHI-EE-01, Environmental Investigations Procedures 

- Section 1.0, General Information 
• Procedure 1.5, "Field Logbooks" 
• Procedure 1.6, "Survey Requirements and Techniques" 
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- Section 2.0, Sample Management • 
• Procedure 2.0, "Sample Event Coordination" . 
• Procedure 2.1, "Sampling Documentation Processing" 

- Section 3.0, General Sampling 
• Procedure 3.0, "Chain of Custody" 
• Procedure 3.1, "Sample Packaging and Shipping" 
• · Procedure 3.2, "Field Decontamination of Sampling Equipment" 

- Section 4.0, Soil, Groundwater, and Biotic Sampling 
~ Procedure 4.0, "Soil and Sediment Sampling" 
• Procedure 4.2, "Sample Storage and Shipping Facility" 

- Section 5.0, Sampling Techniques· 
• Procedure 5.2, "Test Pit Excavation in Contaminated Areas" 

- Section 6.0, Drilling 
• Procedure 6.2, "Field Cleaning and/or Decontamination of Geoprobe and 

Drilling Equipment" 

- Section 7.0, Geologic and Hydrologic Data Collection 
• Procedure 7.0, "Geologic Logging'' ' 
• Procedure 7.2, "Geophysical Survey Work" 

• BHI-EE-02, Environmental Requirements 

- Procedure 14.0, "Drilling, Maintaining, Remediating; and Decommissioning 
Resource Protection Wells, Geoprobe TM, and Geotechnical Soil Borings" 

• BHI-EE-05, Field Screening Procedures 

Procedure 1.0, "Routine Field Screening" 

- Procedure 2.13, "MD A and Scan Speed Determinations for Environmental 
Radiological Surveys" 

- Procedure 4 .1, "Classification of Areas for Radiological Release" 

Procedure 4.2, "Preparation of Environmental Radiological Task Instructions" 

- Procedure 4.3, "Radiological Background Measur~ments" 

- Procedure 4.4, "Documenting Environmental Radiological Surveys'' 

- Procedure 4.5, "Perfonnance of Environmental Radiological Measurements" 

• BHI-EE-10, Waste Management Plan, Part II 

- Procedure 9.0, "Control of CERCLA and Other Past-Practice 
Investigation-Derived Waste" 

• Specification for Environmental drilling Services Specific to 200-1S-1 and 200-ST-1 

• Sampling Services Procedures Manual, ES""SSPM-001, Rev. 0, Procedure 2-5, 
''Laboratory Cleaning of Sampling Equipment." 
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B2.7.1 Sample Location 

Sampling locations ( e.g., soil probes, boreholes) will be identified in the field before starting the 
, activity. Locations wi·ll be staked by the technical lead or field team leader assigned by the 

project manager. After the locations have been staked, minor adjustments to the, location may be 
made to mitigate unsafe conditions. Locations will be identified during or after sampling, 
following BHI-EE-Ol, Procedure 1.6, "Survey Requirements and Techniques," or equivalent 
Changes in sample locations that do not affect the DQOs will require approval of the proje_ct 
manager. Changes to sample locations that result in impacts to the DQOs will require 
concurrence by RL and the lead _regulator. 

Surface geophysical and radiation surveys will be conducted at all sampling locations. The 
surface geophysical surveys will be conducted using groUI1d-perietrating radar and/or 
electromagnetic imaging and will aid in verifying waste site construction and geometry and in 
selecting locations to avoid subsurface obstructions. The surface radiation surveys will identify 
areas of surface contamination that might affect the field activities and health and safety. 

B2.7.2 Sample Identification 

The sample and data tracking database will be used to track the samples through the collection 
and laboratory analysis process. The HEIS database is the repository for the laboratory 
analytical results. The HEIS sample numbers will be issued to the sampling organization for this 
project in accordance with BHI-EE-01, Procedure 2.0, "Sample Event Coordination," or 
equivalent. Each_ radiological/nonradiological and physical properties sample will be identified 
and labeled with a unique REIS sample number. The sample location, depth, and corresponding 
REIS numbers will be documented in the sampler' s field logbook. 

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

• HEis·nurnber 
• Sample collection date and time 
• Naine or initials of person collecting the sample 
• Analysis required 
• Preservation method, if applicable. 

Soil gas measurements will be assigned a unique REIS sample number and their HEIS number, 
collection location and depth, will be documented in the samplers field log book. 

B2.7.3 Field Sampling Log 

All information pertinent to field sampling and analysis will be recorded in bound logbooks in 
accordance with BHI-EE-01 , Procedure 1.5, "Field Logbooks," or equivalent. The sampling 
team will be responsible for re~ording all relevant sampling information including, but not 
limited to, the information listed in Procedure 1.5, Appendix A. Entries made in the logbook 
will be dated and signed by the individual who made the entry. 
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B2. 7.4 Sample Custody 

A chain-of-custody record wili be initiated in the field at the time of sampling and will 
accompany each set of samples shipped to any laboratory_ in accordance with BHI-EE-01 , 
'Procedure 3.0, "Chain of Custody," or equivalent. The analyses requested for each sample will 
be indicated on the accompanying chain-of-custody form. Chain-of-custody procedures will be 
followed throughout sample collection, transfer, analysis, and disposal to ensure that sample 
integrity is maintained. Each time responsibility for custody of the sample changes, the current 
and the new custodians shall both sign the record and note the date and time. The sampler will 
make a copy of the signed record before sample shipment and transmit it to Sample Man,agement 
within 24 hours of shipping, as detailed in BHI-EE-01, Procedure 2.1, "Sampling Documentation 
Processing," or equivalent. · 

A custody seal (i.e., evidence tape) shall be affixed to the lid of each sample jar. The container 
seal will be inscribed with the sampler' s initials and the date sealed. Sample containers collected 
inside a glovebag or glovebox that are "bagged out" to control radiological contamination may 
have the evidence tape affixed to the seal of the ·bag to demonstrate that tampering has not 
occurred. 

B2. 7.5 Sample Containers and Preservatives 

The EPA precleaned sample containers will be used for soil s.amples collected for radiological 
and nonradiological analysis. Co11.tainer sizes could vary depending on laboratory-specific 
volwnes needed to meet analytical detection limits. If, however, the dose rate on the outside of a 
sample jar or the curie content exceeds levels acceptable by an offsite laboratory, .the sampling 
lead and task lead may send smaller volwnes to the laboratory after consulting with Sample 
Management to determine acceptable volumes. Preliminary container types and volwnes are 
identified in Table B-8. Final types and volwnes will be provided on the Sampling 
Authorization Form. 

B2.7.6 Sample Shipping 

The outside of each sample jar will be surveyed by the radiological control technician (RCT) to 
verify that the container is free of smearable su~face contamination. The. ~CT also measure the 
radiological activity on the outside of the sample container (through the container) and will mark 
the container with the highest contact radiological.reading in either disintigrations per minute or 
millirems per hour, as applicable. Total activity analysis performed by the Radiological 
Counting Facility, the 222-S Laboratory, or another suitable onsite laboratory will be used for 
determining U.S. Department of Transportation shipping criteria. This information, along with 
other data that could prequalify the samples, will be used to select proper packaging, marking, 
labeling, and shipping paperwork in accordance with U.S. Department of Transportation 
regulations (49 CFR) and to verify that the sample can be received by the offsite analytical 
laboratory in accordance with the laboratory's acceptance criteria. The sampler will send copies 
of the shipping documentation to Sample Management within 24 hours of shipping, as detailed 
in BHI-EE-01, Procedure 2.1, "Sampling Documentation Processing," or equivalent. 
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As a general rule, samples with activities of less than 1 mrem/hr will be shipped to an off site 
laboratory. Samples with activities greater than 1 mrem/hr could be shipped to an offsite 
laboratory; samples with activities in this range will be evaluated on a case-by-case basis by 
Sample Management. Ifno offsite laboratory can be identified for high-activity samples, the 
samples will be sent to an onsite laboratory arranged by satnple management. 
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Table B-7. Analytical Performance Requirements - Shallow and Deep Zone Soils. (5 Pages). 
Preliminary Action Level' R~uired Tar&et Quantltation Limits• 

COCs CAS# 15 500 GW Name/AnalytiaJ Water Water Soll-Other Soil-Other Precision Accuracy 

mrerntyr' mrem/y~ Proteclionb T~hnology 1 Low High Low High Water Water 

(pCUg) (pCi/g) (pCl/g) Activity Activity Activity Activity 
(pCi/L) (pCI/L) (pCi/g) (pCl/g) 

Rsdionnclides 

Americium-241 14596-10-2 335 112,000 NIA Americium isotopic - 1 400 1 4,000 ±20¾ 80-120% 
AEA 

Cesium-137 10045-97-3 23.4 780 NIA GEA 15 200 0.1 2,000 ±20¾ 80-120% 

Cobalt-60 10198-40.() 4.90 164 NIA GEA 25 200 0.05 2,000 ±20% 80-1200/4 

Europiurrr 152 14683-23-9 11.4 388 NIA GEA 50 ioo 0.1 2.000 ±20% 70-130% 

Europium-154 15585-10-1 10.3 345 NIA GEA 50 200 · 0.1 2,000 ±20% 70-1300/o 

Europium-155 14391-16-3 426 14,200 NIA GEA 50 200 0.1 12,000 ±20% 70-130¾ 

Iodinc-129 1504-0-84-1 - ,.... - Chem sep low energy 
5 NIA 2 NIA ±20%, 70-130% 

photon spectroscopy 

Plutonium-238 13981-16-3 470 15,700 NIA Plutonium isotopic- AEA 1 130 1 1,.300 :1:20% 80-120% 

Plutonium-239/240 Pu-239/240 425 14,200 NIA Plutonium isofQpic - AEA l 130 I 1,300 :1:20% 80-120% 

StrOfltiurn-90 Iud-Sr 2,410 80,.300 NIA Total tadioactive 2 80 1 800 ±2~/4 80-120% 
strontium--'- GPC 

Technetiurn-99 14133-76-7 412,000 13,700,000 171 
Technetium-99 - liquid 15 400 15 4,000 :1:20% 80-120% 
scintillation 

Tritium (H-3) 10028-17-8 66,900 2,230,000 4,100 Tritium- liquid 400 400 400 400 ±20% 80-120"/o 
scintillation 

Uranium--2331234 13966-29-5 2,660 88,800 39.S Uranium isotopic -AEA I 0.002mg/L 1 0.02 mg/kg ~0% 80-120% 
(pCi) ICPMS (mg) 

Uranium-235/236 15117-96-1 101 3,370 3.92 Uranium isotopic - AEA l 0.002mg/L l 0.0Zmg/kg :1:20'¼ 80-120% 
(pCi) JCPMS (mg) 

Uranium--238 U-238 504 16,800 38.) Uranium isoropic -AEA l 0.002 mg/L 1 0.02mglkg :l:20¾ 80-120% 
(pCi) lCPMS (mg) 

Precision 
Soil . 

:!:35% 

:!:35% 

:!:35% 

±35% 

±35% 

±3So/• 

±35% 

:1:35% 

-±35% 

±35% 

:!:35% 

±35% 

±35% 

±35% 

±35% 

Accuracy 
Soll 

65-135% 

65-135% 

65-135% 

70-130% 

70-130% 

70-130% 

70-130% 

65-135% 

6H35% 

6S-135% 

65-135% 

65-135% 

65-135% 

65-135¾ 

65-135% 

~ 
0 

~ 
I 

N 
0 
0 
N 
I -~ 
~ 
0 



to 
I 

N 
~ 

COCs 

Metals 

Cadmium 

Chromium (total) 

Chromium VI 

Copper 

Lead 

Mercury 

Silver 

Uranium (total) 

Inorganics 

Cyanide 

Fluoride 

Nitrate 

Nitrite 

Phosphate 

Sulfate 

Organics 

Acetone 
(2-propanone) 

Benzene 

n-butyl alcohol 

Butyl benzene; n 

Dichloroethane; 1,1 

Dichloroethane; l ;l. 

Dichloroethylene; 
1,2- (trans) 

Table B-7. Analytical Performance Requirements - Shallow and Deep Zone Soils. (5 Pages) 
l'relhnlnary Action Level• Required Tuiet Quantitatioo Limiu• 

WAC173- GW Terrestrial Name/ Analytical Water Water Soil-Other Soll-Other Preclslon Accuracy CAS# 340-745 
Protectioa • Biota Technology Low Cone. 

High 
LowCo11c. High Water Water 

MethodC' 
(mg/kg) Protection' 

{mg/L) Cone. 
(mg/kg) 

Cone. 
(mg/kg) (mg/kg) (mg/L) (mg/kg) 

7440-43-9 139 k 0.81 h 4 
Metals-6010-ICP 0.005 O,Ol 0.5 I g g 

Metals- 6010i - . lCP (trace) 0.005 NIA 0.5 NIA g g 

7440-47-3 Unlimited 2,000 j 42 
Metals - 6010- ICP 0.01 0.01 l 2 g g 

Metals - 60!0-ICP (trace) O.ot INJA l NIA g g 

18540-29-9 21 k 7.71 42 
Chromium (hex)- 7196-

0.01 4 0.5 200 g g colorimetric 

744-0-50-8 130,000 22h 50 Metals - 6010- ICP 0.025 O.Q25 2.5 2.5 g g 

7439-92-1 1,000m &401 50 Metals-6010-ICP 0.1 0.2 10 20 g g 

Metils- 6010 - ICP (trace) 0.01 NIA I NIA g _ g 

7439-97-6 1,050 0.33 h 0.33 h 
Mercury- 7470 - CV AA 0.0005 0.005 NIA IN/A g g 

Mercury- 7471 - CV AA IN/A NIA 02 0.2 g g 

7440-22-4 17,500 0.88j 2 
Mi,tals -6010- ICP 0.02 0.02 2 2 g g 

Metals.:. 6010 - ICP (trace) 0.005 NIA 0.5 !NIA g g 

7440-61-1 10,500n 115 5 Uranium total - kinetic 
0.0001 0.02 l 02 1±20% 80-120% phosphorescence analysis 

57-12-5 70,000 0 .80 j NIA Total cyanide - 90 I 0-
0.005 0.005 0.5 0.5 g g colorimetric 

1698448-& 210,000 16j NIA . Anions - 300.0- rt 0.5 5 5 5 g g 
14797-55-& . Unlimited 40 j NIA Anions - 300.0- IC 0.25 10 2.5 40 g g 

14797-65-0 350,000 4j IN/A Anions - 300.0 - IC 0.25 15 2.5 20 g g 

14265-44-2 NIA NIA NIA Anions - 300.0 - IC 0.5 15 5 40 g g 

14808-79-8 NIA 1,000 j NIA Anions - 300.0- IC 0.5 15 5 40 g g 

67-94-1 350,000 321 NIA Volatile organics - 8260 - 0.02 0.02 0.02 0.02 
GCMS 

g g 

71-43-2 2,390 2.42 N/A 
Volatile organics ,- 8260 -

0.005 0.005 0.005 0.005 · g g GCMS 

71-36-3 350,000 6.62 NIA GC organic - 8015 5 5 5 5 g g 

104-51-8 NIA NIA NIA Volatile organics - 8260 - 0.005 NIA o.oos NIA NIA NIA 
GCMS 

75-34-3 350,000 4.37 NIA Volatile organics - 8260-
0.01 0.01 O.QI 0.01 g g GCMS 

107-06-2 l ,440 0.0-0232 WA Volatile organics - 8260- 0.005 0.005 0.005 0.005 g g 
GCMS 

156-60-5 31,500 0.36j NIA 
Volatile organics - 8260 -

0.001 0.001 0.001 0.001 g g 
GCMS 

Precision 
Soil 

g 

g 

g 

g 

g 

g 

g 

g 

g 

g 

g 

g 

1±351/o 

g 

g 

g 

g 

g 

g 

g 

g 

g 

NIA 

g 

g 

g 

Accuracy 
Soil 

g 

g 

g 

g 

g 

g 

g 

g 

g 

g 

g 

g 

65-135% 

g 

g 

g 

g 

g 

g 

g 

g 

g 

NIA 

g 

g 

g 
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0 
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N 
0 
0 
N 
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Table B-7. Analytical Performance Requirements- Shallow and Deep Zone Soils. (5 Pages) 
Preliminary Action Leve.I" Required Target Quantltatlon Limits• 

WAC 173-
GW 

Terrestrial Name/ Analytical Water Water Soil-Other Soll-Other l"reci$ion Accunacy Precision COCs CAS# 340-745 Protection• Biota T«hnology Low Cone. High Low Cone. 
High Water Water Soll 

Method c• 
(mg/leg) 

Protedtenr 
(mg/L) Co11c. (mg/kg) Cone. 

(mg/kg) . (mg/kg) (mg/L) (mg/kg} 
Dichloroethylcne; 

156-59-2 31,500 0.36j NIA 
Volatile organics- 8260-

0.001 0.001 0.001 0.001 g 1,2-cis- GCMS g g 

Ethylbenzene 100-41-4 350,000 6.91 NIA 
Volatile organics - 826-0-

0.005 0.005 0.005 0.005 g g . g 
GCMS 

Methyl ethyl ketone 
78-93-3 Unlimited NIA NIA Volatile organics- 826-0-

0.01 0.01 O.Ql 0.01 g g g (MEK; 2-butanone) GCMS 
Methyl isobutyl 

Volatile organics - 8260 -ketone (MIBK 108-10-1 280,000 NIA IN/A O.DI 0.01 0.01 0.01 g g g 
hexone) 

GCMS · 

Methylene chloride 
75-09-2 17,500 0.022j NIA Volatile organics- 82.60-

0.005 0.005 0.005 0.005 g g g (dichloromethane) GCMS 
PCBs 1336-36-3 l0m 0.0021 0.65 PCBs - 8082 - GC 0.0005 0.005 0.0165 O.l g g g 

Tetrachloroethylene 127-18-4 2,570 0.0091 NIA Volatile organics - 8260-
0.005 0.005 0.005 0.005 g g g 

GCMS 

Toluene 108-88-3 70.000 7.3j 200 
Volatile organics - 8260 -

0.005 0.005 0.005 0.00S g g g 
GCMS 

Tributyl ph05phate · 126-73-8 NIA NIA NIA . Semi-volatiles - 8270 -
GCMS 

0.1 o.s 3.3 5 g g g 

l)ichlorethane; 
71-55-6 Unlimited 57 NIA Volatile organics - 8260-

0.005 0.005 0.005 0.005 g g g l,I,i GCMS 

Trichloroethylene 79-01-6 11,900 0.0263 NIA Volatile organics - 8260-
0.005 0.005 0.005 0.005 g g g 

GCMS 

Xylene (total) 1330-20-7 Unlimited 135 NIA Volatile organics - 8260 -
~.005 0.005 0.005 0.005 g g g 

GCMS 

Total petroleum 
hydrocarbons-

68334-30-5 ~.OOOm 2,000m 200 WTI>H-D 0.5 0.5 5 5 g g g 
diesel to oil range 
(kerosene) 

Total petroleum 
!hydrocarbons - 8006-61-9 30m 30m 100 WJl>H-G o.s 0.5 5 5 g g g 
gasoline range 

Normal paraffin 
Nonhalogenated VOA-

8008-20-6 2,000m 2,000m 200 8015M-GC modified for 0.5 0.5 5 5 g g g 
hydrocarbons 

hydrocarbons 

Nonna! paraffins 8008-20-6 2,000 m 2,000m NIA Oil and grease (total 
2 NIA 200 IN/A g g g 

(grease; heavy oils) recoverable)- 413.N 

Field Screening Measurements 

pH NIA NIA NIA NIA lBD. lBD TBD lBD lBD lBD 

Americium-241 NIA NIA NIA NIA Spectral Gamma Logging TBD -25 nCi/g NIA NIA 70-130 

Cesium-137 NIA NIA NIA NIA Spectral Gamma Logging lBD 0.3 pCi/g NIA NIA 70-130 

Cobalt-60 NIA NIA NIA NIA Spectral Gamma Logging TBD 0.2 pCi/g NIA NIA 70-130 

Accuracy 
Soil 

g 

g 

g 

g 

g 
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Table B-7. Analytical Performance Requirements - Shallow and Deep Zone Soils. (5 Pages) 
Preliminary Actio• Lever Required Target Quantltation Limitsc 

WAC173- GW Terrestrial Name/ Analyticd Water Wa.ter 
Soil-Other 

Soil-Other Precision Accuracy Precision Accuracy COCs CAS# High 340-745 
Protection• Biota Technology Low Cone. m~ Low Cone. Water Water Soll Soll 

Methodc• 
(mg/leg) 

Protection r 
(mg/L) Cone. (mg/leg) 

Cone. 
(mKfk&) {mg/kg) (mg/L) (mg/kg) 

Europium-I 52 NIA NIA NIA IN/A Spectral Gamma Logging TBD 2pCi/g NIA NIA 70-130 +30 

Europium-154 NIA NIA NIA NIA Spect1'3l Garrnia Logging TBD 2pCi/g NIA NIA 70-130 +30 

Europium-l 55 NIA NIA NIA IN/A Spectral Garmia Logging TBD 5pCilg NIA NIA 70-130 +30 

Neptunium-237 NIA NIA NIA IN/A Spectral Gamma logging IBD -100 pCi/g . NIA NIA 70-130 +30 
Plutonium-239-240 IN/A NIA NIA NIA Spectral Gamma Logging TBD -50nCi/g NIA NIA 70-130 +30 

Soil Pbys.icAI Properties 

Bulk density NIA NIA NIA NIA D2937, or BHI-EE-05, IN/A wt% NIA NIA NIA NIA 
Procedure 3.9 

Lithology NIA NIA NIA NIA BHI-EB-01 , Procedure 7.0 NIA Descriptive NIA NIA N/A NIA 
Moisture content IN/A NIA NIA NIA AS1MD2216 NIA wt% IN/A NIA NIA NIA 

t:l 
0 

~ 
I 
Iv 

ttl 0 
I 0 

N N 
0\ I -~ 

~ -
0 



Table B-7. Analytical Performance Requirements - Shallow and Deep Zone Soils. (5 Pages) 
Preliminary Action Lenl' Required Target Qua• titation Limits• 

WAC173-
GW 

Terrestrial NamdAnalytical Water 
Water 

Soll-Other 
Soil-Other l'reclsion Acc11racy Predslon _Accuracy COCs CAS# 340-745 

Protection• 
Biota Technology Low Cone. 

fflgll Low Cone. 
High Water Water Soll Soil 

Method C4 
(mg/kg) 

Protection r 
(mg/L) 

Cone. (m&fkg) Coac. 
(mg/kg) (mg/kg) (mg.IL) (mg/kg) 

Particle size NIA . NIA NIA NIA IASTMD422 NIA wt% NIA NIA NIA NIA distribution 

The preliminary action level is 1he regulatory'or risk-based value used to detenninc appropriate analytical requirements (e.g., detection limits). Remedial action levels will be proposed in the FS, will be 
finalized in the record of decision, and wit! drive remediation of the sites. 

bl S mrenv'yr = nonr-ad worker industrial exposure scenario; 2,000 hrs/yr onsite, 60¾ indoors, 40% outdoors. 500 mrem/yr = rad-wocker industrial scenario; 2,000 hrs/yr onsite, 60% indoors, 40% 
outdoors. GW - groundwater protection radionuclide values based on RESRAD modeling of drinking water exposure with the entire vadose zone presumed to be contaminated. Groundwater protection 
may be ev-aluated using STOMP code or another model to predict movement of contamin111ts through the vadose zone. 

°Water values for sampling quality control (e.g., equipment blanlcs/rinses) or drainable liquid (if recovered). For both water and soil media, matrix affects may impact on specific sample basis. 
'Wasliillgton Administrative Code (WAC) 173-340-745, "Son Cleanup Standards for Industrial Properties," Method C industrial soil values for direct exposure from the Cl.ARC Version 3.1 tables, 
updated November 200 I . · 

"Washington Administrative Code (WAC) 173-340-747, "Deriving Soil Concentrations for Ground Water Protection," soil concentrations protective of groundwater based on Method B values for 
groundwater from the CLARC Version 3.1 tables, updated August 2001 , except as noted. 
Value is the lowest concentration. for each analytc (adjU$ted for background) from Tables 749-2 and 749-3 of Wa.shingtcn Administrative Code (WAC) 173-340-900, amended February 12, 2001 . 
'Precision and accuracy requirements as identified and defined in the referenced EPA procedures implcmented by laboratory analysis and QA procedures. 
bCleanup value is less than Hanford Site soil background. Therefore, the soil background concentration is used as the prelimillaJ)' action level. 

;All four--0igit numbers refer to SW-846, Test Metlwdsfor ~valuating Solid Waste: PhysicaVChemical Methods . 
iCalculated using WAC 173-340-720 drinking water stanclards as inputs to the three-phase_ model for protection of drinking water [WAC 173-340-747(4), amended February 12, 2001), except as noted. 

1calculated using air cleanup stanclards from WAC 173-340-750{3XaXii)(B), page 210, equation 750-2, with WOOH mass loading ofputiculatcs in air of 10~ F}rrr. . 
'calculated using standards for surface water protection (40 CFR 131 and WAC 173-20 I A-040) as inputs tp the 3-phl\SC model forproicction of drinking water [WAC 173-340-747(4), February 12, 
2001}. 

'"Based on WAC 173-340-900, Tables 740-1 and 745-1, amended February 12, 2001. 
"Value based on nic;kel or uranium soluble salts value. 

40 CFR 131, "Water Quality Standards," Code of Federal Regulations, as amended. 
ASlM, 19.93 , 1993 AnruuJl Book of ASTM Standards, Volume 04.0&, American Society for Testing and Materials, Philadelp~ Pennsylvania. 
PNNL-11216, 1997, STOMP- Subswface Transport Over Multiple Phases: Application Guide, Pacific Nonhwcst National Laboratory, Richland, Washington. 
SW-&46, 1986, Test Methods for EvaJ14ating Solid Waste: PhyslcaVCJiemica/ Mellrods, 3..s edition, Office of Solid Waste and Emergency Response, U.S. Environmental Protection Agency, 

Washington, D.C. . 

WAC 173-201a, 1992, "Watu Quality Standards for Surface WateJS of the State of Washington." Washlngton Administrative Code, as amended. 

WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative <Aide, as amended. 

AEA = Alpha energy analysis. ICP = Inductively coupled plasma. 
ASTM ~ American Society for Testing and Materials. ICP/MS = Inductively coupled plasma/mass spectrometry. 

CAS ~ Chemical Abstract Service. NIA - Not applicable. 

CI.ARC = Cleanup levels and risk cakulations PCB = Polychlorinated bipbenyls. 

CV.AA = Cold vapor atomic absorption. QA "' Quality assurance. 
EPA = U.S. Environmental Protection Agency RESRAD = RESidual RADioactivity Dose Model. 

GC = Gas chromatography. lBD = To be determined. 

GCMS = Oas chr~m11tography/mass spectrometry. VOA a Volatile organic analyte. 

GEA = Gamma energy analysis. WDOH "' Washington State Department of Health. 

IC = Ion chromatography. 
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Table B-8. Sample Preservation, Container, and Holding Time Guidelines and . 
Analytical Priorities. (2 Pages) 

Anal~cal Bottle Amounf,b,• Packing Holdine Time Analytes MatriX Preservation Priority Number Type Requirements 

Radlonnclides 

Americium-241 10 Soil 1 GIP 10-1000 g None None 6 months · 

Cesium-137 1 Soil 

Cobalt-60 1 Soil 

Europium-152 1 Soil I GIP 100-1500 g None None 6 months 

Europium-154 1 Soil 

Europium-155 I Soil 

Iodine-129 13 Soil I GIP 10-1000 g None None 6 months 

Plutonium-238 1 Soil 
6months 

. Plutonium-239/240 
1 GIP 10-1000 g None None 

I Soil 

Strontium-90 1 Soil \ GIP 10-1000 g None None 6 months 

Technetium-99 5 Soil I GIP 10-1000 g None None 6 months 

Tritium (H-3) 13 Soil I G 100-500 g None None 6months 

Uranium-233/234 1 Soil 

Uranium-235/236 1 Soil l GIP 10-1000 g None None 6months 

Uranium-238 l Soil 

Chemicals 

Ammonia/ 
3 Soil l GIP 50-500 g None Cool 4°C 

ammonium - 3S0.J 

IC anions - 300.0 
3 Soil . l GIP 50-500 g None Cool 4°C 

28 days/ 
48 hours 

IC anions - 353. l 
3 Soil 1 GIP 50-500 g None Cool 4°C 

28 days/ 
for nitrate/nitrite 48 hours 

ICP metals- 2 · Soil 1 GIP 10-500 g None None 6 months 
6010A 

Chromium hex -
4 Soil l GIP 5-500 g None Cool 4°C 30 days 7196 ' 

Mercury- 7471 - 2 Soil I G 5-125 g None None 28 days 
(CVAA) 

Total cyanide -
11 Soil· 1. 0 10-1000 g None Cool4°C 14 days 

9010 

pH (soil)- 9045 14 Soil 1 GIP 10-250 g None None ASAP 

SVOA-8270A 6 Soil I AG 125-1000 g None Cool4°C 14/40 days 

VOA· 8260 7 Soil 1 AG 125 g None Cool 4°C 14 days 

Nonhalogenated 
VOA-8015M-
GC modified for 8 Soil l AG 125-250 g None Cool 4°C 14 days 
nonnal paraffin 
hydrocarbon 

NWf PH - diesel 8 Soil l G 50-150 g None Cool 4°C 14 days 

NWTPH - gasoline 8 Soil 1 G 50-150 g None Cool4°C 14 days 

Oil and grease 9 Soil 1 G 200 g None . Cool 4°C 28 days 
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Table B-8. Sample Preservation, Container, and Holding Tiine Guidelines and 
Analytical Priorities. (2 Pages) 

Analytical Bottle 
Amount',11 .• Packing Holding Time Analytes Matrix Preservation 

Priority Number Type Requirements 

PCBs - EPA 8082 12 Soil 1 G 10-S0g None Cool4°C 14 days 

Physical Properties 

Bulk density - None 
D2937 15 Soil I Liner Liner None None established for 

analysis 

Moisture content - Moisture 
None 

ASTMD2216 16 Soil 1 T1nd 250 g None None established for 
analysis . 

Particle size None 
distribution - 17 . Soil . I GIP 100-4000 g None None established for 
ASTMD422 analysis 

'Oplimal volumes, which may be adjusted downward to accommodate lhe possibility of retrieval of small amount of sample. Minimum sample 
size will be defined in 1he Sampling Authorization Fonn. . 
'Should samples be liquid rather than soils, the following volumes need to be collected: 

RadjonucJjdes .-4 L for al! radionuclidC3 (except carbon-14, tritium, and technetium-99; they require approximately 500 mL each sample). 
Chemicals -All liquid samples ·require the amount as listed for soil saT!lJ)les. Preservation and holding times are also affected if liquid 
samples are collected. Consult Sample Management staff for details. 

'Mixed soil samples ·may be obtained and submitted to the analytical laboratory for analyses for specific analytes, including the following: 
Radionucjjdes - 100 g of soil for all radionuclides ( except carbon-I 4, tritium, and technetium-99; they require approximately IO g each 
sample). 
Cbcmica]s --:-A I 0-g soil sample is required for all ICP analysis, 10-g soil sample isrequired for IC anion anal)'5is, 5-g soil sample for 
hexavalent chromium analy$is, 10-g soil sample for CA analysis, 10-g soil sample for 8015 analysis, and -125-g soil samples for each 8270 
and TOC analyses. 

6V essel must be sealed. 
ASTM, 1993, 1993 Amtua/ Boole of ASTM Standards, Volume 04.08, American Society for Testing and Materials, Philadelphia, Pennsylvania. 
AG = Amber glass. ICP "' lllductively coupled plasma. 
ASAP = As soon as possible. NWTI'H ,. Northwest Total Petroleum Hydrocarbons 
ASlM = American Society for Testing and Materials. P .. plastic. 
CV AA ~ Cold vapor atomic absorption. PCB "'Polychlorinated biphenyl. 
G ~ Glass. SVOA ~ semivolatile orianic analytc 
GC = Gas .chromatography. TBD .. to be determined 
IC -= Jori chromalogi:aphy. VOA .. volatile organic analyte 

B3.0 FIELD SAMPLING PLAN 

B3.l SAMPLING OBJECTIVES 

The primary objective of the field sampling plan is to identify and describe sampling and field 
measurement activities that will be conducted to resolve decision rules identified in 
Section B.1.5.2. Decision rule statements indicate that remedial action could be necessary if 
preliminary action levels and annual exposure protection limits are exceeded. The field sampling 
plan uses the sampling design proposed in the DQO Report and describes pertinent elements of 
the sampling pro gram. Sample methods; procedures, locations, and frequencies are identified in 
this section. 

This plan will specify a variety of field sampling methods. The combination of methods used 
will be specific to each representative or TSD site covered in the plan. Each site investigation 
will be conducted using an observational approach. · Initially, surface radiological surveys and 

I 

I 
I 
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surface geophysical surveys will be conducted at each site to assess the general condition of the 
site, locate underground piping and tanks, and determine the exact locations for subsurface 
sampling. Driven soil probes will be installed at/or near each tank site to facilitate in situ 
radiological measurements and collect discrete soil samples. For the 276-S hexone tanks, soil 
gas samples will be collected instead of taking in situ radiological measurements. Based on the 
initial in situ measurements obtained using the drive casings, a borehole or test pit could be 
installed at the site. The borehole activity will include-collecting soil samples at specified depths 
from the vadose zone for full suite laboratory analysis (Table B-7). A split-spoon sampler will be 
the primary sampling device used to collect soil samples from the boreholes. The boreholes will 
be logged for gamma-emitting radionuclides and moisture content. 

The following sections describe the general methodo.logies available to be deployed. Later 
sections will describe the specific methodologies used at each site included in this plan. The 

· planned sampling locations are shown in Figures B-1 through-B-7. 

B3.2 FIELD MEASUREMENTS 

Planned field measurements include surface radiation surveys, surface geophysical surveys, and 
soil gas sampling. · 

B3.2.1 Surface Radiation Surveys 

A surface radiation survey will be performed at each waste site investigated to document existing 
surface contamination. This information will be used in preparing the supporting health and 
safety documents. The surface radiation surveys will be conducted by qualified RCTs in 
accordance with applicable procedures. A survey report will be prepared for each site. Surveys _ 
will be performed in accordance with BHI-EE-05, Procedure 2.5, "Operation of Mobile Surface 
Contamination Monitor II,' , or equivalent or other applicable approved procedures_ A survey 
will be performed at the conclusion of field work at each sampling site to ensure that sampling 
activities have not contributed to surface contamination. · 

B3.3 SURFACE GEOPHYSICAL SURVEYS 

Surface geophysical surveys will be used to determine the location of tanks and other 
underground features. The survey results also will be used to determine the detailed location for 
soil gas and soil sampling. Two different geophysical survey techniques -will be employed; 
ground penetrating radar (GPR) and electromagnetic induction (EMI). 

B3.4 . SOIL GAS SAMPLING 

A Geoprobe Model 5400 hydraulic ram system will be used to install soil gas sampling points 
near Hexane Storage Tanks 276-S-141 and 246-S-142. The hydraulic ram will be operated in 
accordance with the manufacturer's instructions and BHI-EE-02, Environmental Requirements, 
Section 14.0, "Drilling, Maintaining, Remediating, and Decommissioning Resource Protection 
Wells, Geoprobe and Geotechnical Soil Borings," .or equivalent. The system is equipped with a 
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4.45 cm (1.75-in.)-diameter probe and a detachable steel tip. When the tip reaches the desired 
depth, a 16.5 cm (6.5-in.)-long fine-mesh stainless steel sampling point connected to the surface 
with 0.79 cm (5/16-in.)-outside diameter tygon tubing will be inserted down the center of the 
push rod. The push rod assembly then will be withdrawn approximately 30.5 cm (12 in.) to 
release the steel tip and allow the sampling point to extend into the void sp·ace below the push 
rod. Approximately 250 mL of 20/40 mesh silica sand then will be added around the sampling 
point through the center of the push rod. The push rod then will be removed and soil allowed to 
collapse around the tygon tubing. At approximately 0.9 (3 ft) bgs, granular bentonite will be 
added through the center of the push rod. The bentonite will not be hydrated. 

After allowing each soil vapor point to equilibrate for at least 24 hours, approximately 500 ·mL 
soil vapor samples will be collected and analyzed for the volatile COCs specific to the 
276-S-141/142 Tank System. The soil gas samples will be collected and analyzed in accordance 

· with BHI-EE-05, F'ield Screening Procedures, Procedure 1.6, "Analysis of Volatile Organic 
Compounds in Soil Gas," or equivalent. 

B3.4.1 Driven Soil Probes Surveys 

Driven soil probe casing will be installed using the Geoprobe 5400 hydraulic ram system, or 
other comparable equipment, in selected locations near each tank site to provide access for 
small-diameter geophysical logging probes. Small-diameter gross gamma/passive neutron 
(GG/PN) probes wilt be used to detect the presence ofradiological contamination and support 
development of radiological contamination pro.files. · Soil samples will undergo laboratory 
analyses for COCs. Vertical casing will be installed up to 10.7 m (35 ft) below ground surface 
(bgs). Small-diameter GG/PN detectors will be lowered to the total depth of the push rods to 
detect in situ levels of potential radioactive contaminants including cobalt-60, cesium-137, 
amercium-241, plutonium-239, and neptunium-237. Radiological contaminant profiles will be 
plotted for each tank system and used to determine regions of potential contamination. 

GG/PN, coupled with the results of soil samples (see DOE/RL-2002-14, Section 3.5 .1), will be 
used to determine the need and location for a subsequent borehole or test pit for additional 
sampling and analysis. 

B3.4.2 Soil Screening 

Using appropriate instrumentation, the RCT or other qualified personnel will field screen all soil 
samples and cuttings from driven core samplers, boreholes, and test pits for evidence of 
radioactive contamination by, .. Potential screening instruments are listed in Table B-9 with their 

· respective detection limits. The RCT will record all fil;lld measurements, noting the depth of the 
sample and the instrument reading. 

Before driving casing, excavating, or drilling, a local area background reading will be taken 
using the field screening instruments at a site to be selected in. the field. Field screening and 
interpretations of geologic features will be used to identify the bottom of the waste site, adjust 
vertical sampling points, assist in determining sample shipping requirements, and support worker 
health and safety monitoring. 
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The action level for field radionuclide screening is three times the background level. Soils with 
activity above the action level will be assessed for sampling by the field geologist. Samples 
exceeding 0.5 mrem/hr will be stored at a temporary radioactive material storage area at the field 
location until shipment to the laboratory. Samples with levels of less than 0.5 mrem/hr will be 
stored at an approved.facility until shipment to the laboratory. 

Field screening instruments will be used, maintained, and calibrated in accordance with the 
manufacturer's specifications and other approved procedures. The field geologist will record 
field screening results on the borehole log. 

B3.S SOIL SAMPLING AND ANALYSIS 

The following sections discuss the details of sampling soil from driven soil probes, boreholes, 
and test pits. 

B3.5.1 Driven Soil Probe Sampling 

Driven soil probe casing will be installed using the Geoprobe 5400 hydraulic ram system or 
other comparable equipment in selected locations near each tank site to (provide access for) 
facilitate the use of small diamet~r hollow, core samplers. 

A discrete soil sample will be collected at the location indicating the highest levels of 
contaminants detected by the GG/PN logging system. The soil sample will be collected using a 
hollow core sampler with a retractable tip that will be driven to the desired depth. using the drive 
casing. The soil sample will be analyzed for the contaminants of concern prescribed for each 
tank system. Because the volume of soil obtained from the core samplers will be small, the 
analyses will be prioritized by the field team lead to ensure that critical COCs are analyzed for. 

The soil sample results and GG/PN will be used to determine need and location for a subsequent 
borehole or test pit for additional soil sampling and laboratory analysis if needed. Ifno 
contamination is detected by the GG/PN logging system, a driven soil sample will be collected 
from a location beneath the tank to verify the absence of contamination. The field team lead will 
determine the sample location. · 

B3.5.2 Borehole Sampling and Analysis 

A borehole will be placed at the 200-E-11 l Tank Fann Process Pipeline, the 
200-W-59 Diversion Box, and the 2607-W3 Septic Tank Waste sites. In addition, based on the 
extent of contamination detected by the driven soil probe casing sampling, boreholes could be 
installed to characterize the soil around and beneath the tank systems. Borehole sample 
collection will be guided by the sampling approaches and logic outlined in Tables A-10 through 
A-16. Actual sampling intervals can vary from the tables depending on the location of 
contamination detected by the field radiological instruments. Additional borehole samples could 
be collected and analyzed at the discretion of the field geologist, based on field conditions, 
measurements, or observations made during the conduct of remedial investigations. · 
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In general, the bottoms of the waste sites are considered critical sample points because the 
highest levels of contamination are expected at this location. Samples from 4.6 m (15 ft) bgs and 
7.6 m (25 ft) bgs also are considered critical ·sampling points to evaluate exposure scenarios and 
remedial alternatives. Sample from depths greater than 7.6 m (25 ft) bgs will be used to verify 
the conceptual contaminant distribution models and to evaluate remedial action alternatives and 
potential groundwater impacts. 

For waste sites requiring characterization boreholes, the drill depth and associated soil sampling 
will be based on site-specific conditions. When available information indicates deep vadose 
zone contamination or that groundwater has been contaminated by a waste site, soil sampling to 
the water table could be performed. For waste sites where deep contamination has not been 
observed, the drilling and sampling depths will be detennined based on the observational 
approach. 

Sampling will be performed in accordance with BHI-EE-01, Procedure 4.0, "Soil and Sediment 
Sampling," or equivalent, using a split~spoon sampler. The split-spoon samplers will be 

·equipped with four separate stainless steel liners. The drill crew will not overdrive the sampling 
device. Except for the volatile.organic analyte samples, soil will be transferred to a precleaned, 
stainless steel mixing bowl, homogenized, then containerized as required in the sampling 
procedure. The analytes of interest are presented in Table B-7. If sample volwne requirements 
cannot be met, samples will be collected according to the priority presented in Table B-8. 
Radiological ~d nonradiological samples always will take precedence over physical-property 
samples. 

Physical-property samples will be collected from the boreholes to provide site-specific values to 
support RESRAD and other modeling efforts. Soil properties of interest are moisture content, 
grain-size distribution, and soil density. Soil density samples shall be collected with a split­
spoon sampler equipped with four separate stainless steel or lexan liners. Physical property 
samples will be analyzed in accordance with American Society for Testing and Materials 

- (ASTM) methods listed in Table B-7 (ASTM 1993) or in accordance with procedures identified 
in Table B-8 or equivalent. The physical-property.samples will be collected from lithologies that 

' represent the major facies in the vadose zone as identified in Tables B-10 through B-16. The 
samples will be collected coincident with nonradiological and radiological split-spoon sample 
intervals, where possible. 

Investiga,tion-derived waste generated during this activity will be handled according to . 
procedures listed. in Section B.5 and the waste control plan (to be prepared/approved before the 
start of field activities). · 

B3.5.3 Test Pit Sampling and Analysis 

Based on the extent of contamination detected by the· direct push sampling, a test pit might be 
excavated to characterize the soil around. and beneath Tank 241-CX-71. Proposed sampling 
locations are shown in Figure A-15. 

If field screening measurements show radiological contamination. greater than twice background 
at the maximum reach of the excavating equipment (approximately 7.6 m [25 ft]), a direct push 
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will be installed directly adjacent to the test pit and logged with the GG/PN logging system. The 
direct-push boring can be limited by subsurface conditions. The maximum depth of · 
approximately 10.7 m (35 ft) bgs is anticipated. · 

The soil at the bottom of Tank 241-CX-71 is considered a critical sample point because the 
highest levels of contamination are expected at this location. Samples from 4.6 m [15 ft] bgs and 
7.6 m (25 ft] also are considered critical sampling points~ and these data will be used for 
evaluating exposure scenarios and remedial alternatives. 

Sampling from the excavator bucket will be performed in accordance with BHI-EE-01, 
Procedure 4.0, "Soil and Sediment Sampling," or equivalent. Analytes of interest are presented 
in Table B-7. If sample volume requirements cannot be met, samples will be collected and 
analyzed in the sequence shown in Table B-8. 

The test pit will be excavated in a manner that minimizes the dust generati_on from the site 
boundary. To minimize dust during backhoe operations, water will be sprayed on the site before 
and during the activity. Samples will be collected from dry soils whenever possible. This 
contamination control measure is necessary to prevent the release of contamination to the air and 
stabilized areas within the site boundary. If visible emissions cannot be controlled, the activity 
will be postponed. 

Waste generated during this activity will be handled according to procedures listed in 
Section B.2.7 and in the waste control plan. 

B3.5.4 Pre-Shipment Sample Screening 

A representative portion of each sampte to be shipped to an off site laboratory, or will be 
submitted to the Radiological Counting Facility, 222-S Laboratory, or other suitable onsite 
laboratory for total activity analysis before shipment. Total activities will be used for sample 
preshipment characterization. Samples that slightly exceed the offsite laboratory criterio:µ 
discussed in Section B.2. 7.6 may be reduced in volume to allow offsite shipment. Onsite and 
offsite laboratories will be identified before initiating field activities and will be mutually 
acceptable to the Fluor Hanford, Inc. (FH), Sample Management group and the Task Lead. 

B35.5 Summary of Sampling Activities 

Table B-17 summarizes the number and types of samples to be collected at all five waste sites. 
• I 

B3.6 GEOPHYSICAL LOGGING 

The planned and selected existing boreholes will be geophysically logged with the 
high-resolution spectral gamma-ray logging system to determine the vertical distribution and 
concentration of gamma-emitting radionuclides. Soil moisture, may-be measured using a 
neutron logging tool as determined by the field team leader. These methods are described in 
DOE/RL-2002-14, Section 4.3. The new boreholes will be logged before telescoping of casing 
and before abandonment. The starting point for logging (usually ground surface or top of casing) 
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will be recorded. The site geologist will witness logging runs and verify before and after field 
calibrations and repeat log intervals. 

Table B-17 lists the existing boreholes and wells that will be logged with the radionuclide 
logging system. These boreholes represent data cqllection points in the vicinity of the individual 
waste sites. Logging of these boreholes will provide additional, updated, site-specific 
in.formation on contaminant distribution, both laterally and vertically in the area of the waste sites. 

B3.7 SURVEYING 

The location of all driven soil-probe boreholes, and the test pit will be surveyed after the 
sampling and abandonment activities are completed. Surveys will be performed according to 
BHI-EE-01, Procedure 1.6, "Survey Requirements and Techniques," or equivalent. Data will be 
recorded in the North American Vertical Datum of 1988 (NA VD88) and the Washington S~te 
Plane (South Zone) North American Datum of 1983 (NAD83), with the 1991 adjustment for 
·horizontal coordinates. All survey data will be recorded in 'meters and feet. 

B3.8 WASTE MANAGEMENT SAMPLING 

A waste designation DQO effort will be performed immediately before the characterization 
activities to ensure that the proper information is collected during the field effort to support the 
designation of all project investigation-derived waste (IDW). Any additional sampling 
requirements or analytes needed to support designation activities will be identified and 
implemented through the waste-designation DQO summary report that will be prepared at that 
time. 

Jn addition, the data needs of other core projects such as the RL Gro-µndwater Protection 
Program, the Office of River Protection Program, or the Science and Technology Project will be 
solicited at this time. If practicable, these data needs will be integrated into the IDW DQO as 
additional sampling requirements or analytes. 
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Figure B-1. Sampling Locations for the 200-E-111 Tank Fann Process Piping. 
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Figure B-2. Sampling Locations for the 200-W-59 Diversion Box. 
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Figure B-3 . Sampling Locations for the 2607-W3 Septic Tanlc. 
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FigureB-4. Sampling Locations forHexone Tanks 276-S-141 and 276-S-142. 
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Figure B-5 . Sampling Locations for the Tank 241-CX-70. 
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Figure B-6. Sampling Locations for the Tank 241-CX-71. 
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Figure B-7. Sampling Locations for the Tank 241-CX-72. 
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. Figure B-8. Location of Planned Drive Casings and Existing Boreholes at the 
200-E-11 l Pipeline Fann Process Piping. 

241-C-152 
DIVERSION BOX 

LEGEND 

~ Buildlng / Structure 

SCALE ;n Met~,$ 

. --0 10 20 40 
SCALE ;n Feel 

0 26 52 104 208 

---- 241-C-151 0i 
.--- DIVERSIO:BOX ~ 

- - - - Gravel Road 

Rallroad 

-•- Fence 

B-43 

UNPLANNED RELEASE UPR-200-E-86 
(See Detail)_ 

PLAN VIEW 

052302C 



DOEIRL-:2002-14.REV 0 

Figure B-9. Location of Planned and Existing Boreholes at the 200-W-59 Diversion Box. 
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Figure B-10. Location of Planned and Existing Boreholes at the 2607-W3 Septic Tanlc 
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Figure B-11. Location of Planned and Existing Boreholes at the Hex one Storage and Treatment 
Facility. 
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Figure B-12. Location of Planned and Existing Boreholes at the 241-CX Tank System. 
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Table B-9. Field Screening Methods. 

Measurement Type Emission Type Method/Instrument Detedion Limit 

Exposure/dose rate Beta/gamma RO-20/RO-03 portable ionization 0.5mrem/hr 
chamber 

Contamination level Alpha/beta-gamma E-600 ratemeter with a SHP380-A/B 100 dpm c,./ 100 cm2 

scintillation probe 1,921 dpm ~-y/ ~ 00 
cm2 

Vapor screening Volatile organic Photo ionization detector 2ppm(maybe 
compounds higher for some 

compounds) 

SGL Gamma isotopic HPGe ~25 nCi/g for Am-
emissions 241 and Pu-239. 

~100 pCi/g for Np-
237 

Gross gamma · Gamma emissions Bismuth-germanium detector ~25 nCi/g for Am-
logging 241 and Pu-239 

Passive neutron Neutron emissions Helium-3 detector ~100 nCi/g for 
logging Am-241 andPu-239 

Vapor analysis Carbon Bruel and Kjo_er vapor analyzer TBD 
tetrachloride, 
chloroform 

HPGe · = High-purity germanium. 
SGL = Spectral gamma-ray logging 
IBD - to be determined 

Table B-10. 200-E-111 Tank Farm Process Piping Sampling Design. (2 Pages) 

Sampling Method Key Features of Design Basis for Sampling Design 

Surface geophysical Perform GPR and/or EMI over the Surface geophysical surveys used to lo~ate 
survey general area of pipeline. pipelines. 

Vertical geophysical Install direct push rods to a depth Vertical geophysical survey data will be used to 
survey of 6.1 m (20 ft) bgs for. gross determine if the tank leaked by evaluating the 

gamma and passive neutron presence of plutonium and Cs-137 immediately 
(GG/PN) logging. Nominally, 12 adjacent to the tank in regions where leaks likely 
pushes will be installed around the would have occurred. Cs-137 is considered a good 
pipeline. indicator of contamination because of its 

prevalence in the waste stream and ease of 
identification. High levels of plutonium could be 
detected by the PN detector. 

Borehole characterization Drill borehole near the region of If contamination is present near the pipeline based 
highest contamination detected by on logging and sampling, an evaluation will be 
the vertical geophysical survey. performed to determine if a borehole should be 

installed. 
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Table B-10. 200-E-l l l Tanlc Fann Process Piping Sampling Design. (2 Pages) 

Sampling Method Key Features of Design Bllsis for Sampling Design 

Split-spoon soil samples Split-spoon soil samples will be The 12.5-15 ftbgs sample will be collected to 
collected at 2.5 ftbgs, 7.5 ft bgs, support risk assessment. Soil samples collected at 
12.5 ft bgs, 17.5 ft bgs, ~d at l 0- 17 .5 ft bgs and deeper will be field screened for 
ft intervals until contamination gross radionuclide contamination. If 
levels are less than three times contamination levels are above three times 
background. Soil samples should background, drilling and sampling will resume to 
also be collected at major changes the next sample interval until contamination is less 
in lithology. Submit sample for than three times background. A final sample will 
laboratory analysis of -200-E-111 be collected at the interval where contamination is 
specific COCs. less than three times background . . 

Split-spoon soil samples Collect bulk density, grain-size Soil physical properties will be used to support the 
distribution, and moisture samples site conceptual model. 
at major changes in lithology. 

Split-spoon soil samples Collect field QC samples. Submit Field QC samples will be used to evaluate the 
sample for laboratory analysis of - potential for cross-con~ation and to evaluate 
200-E-1 l 1 specific COCs. laboratory performance. 

Borehole Geophysical Perfonn borehole spectral gamma SGL wilt be performed to verify gamma-emitting 
Survey logging (SGL) and neutron contamination and to refine the conceptual 

moisture logging from the surface contaminant distribution model Cesiwn-137 will 
to bottom of the borehole. be the main target isotope for the SGL because of 

its prevalence and ease in identification. Soil 
moisture data will support the site conceptual 
model. 

WAC 173-340, "Model Toxics Control Act- Cleanup," Washington Administrative Code, as amended. 
bgs = Below ground surface. . GPR = Ground-penetrating radar. 
COC = Contaminant of concern. QC = Quality control. 
EMI = Electromagnetic induction. SGL = Spectral gamma logging. 
GG = Gross-gamma. 

Table B-11. . 260T-W3 Septic Tank Sampling Design. (2 Pages) 

Sampling Method Key Features of Design Basis for Sampling Design 

Surface geophysical survey Perform GPR and/or EMI over the Surface geophysical surveys used to locate 
general area of septic tank and head pipelines. 
end ,oftile field. 

Tanlc sludge sample Collect sample from the septic tank Will be used to determine what contaminants 
and submit to the laboratory for eritered the drain field. 
2607-W3 tank-specific COCs. 

Borehole sampling and Locate borehole at the head end of The maximum contamination potential is 
characterization the tile field. Location will be assumed to be present near the head end of the 

based on facility drawings and the tile field. 
surface geophysical survey. . 
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Table B-11 . 2607-W3 Septic Tank Sampling Design. (2 Pages) 

Sampling Method _ Key Features of Design Basis for Sampling Design 

Split-spoon soil samples Soil samples will be collected Soil samples will be collected continuously in 
continuously from 7 ft bgs to 17 ft the region of highest potential contamination. 
bgs (sampler length with shoe is Additional soil samples will be collected in 
about 2.5 ft). Below 17 ft, samples regions where contamination is likely to 
will be collected at the interface of accumulate. The 12- to 14.S-ft-bgs sample will 
lithologic changes including the be collected to support risk assessment. 
Hanford formatio~ Cold Creek 
unit, Ringold unit E, and just above 
the water table. All samples will be 
analyzed for 2607-W3 tank-specific 
COCs. 

Split-spoon soil samples Collect bulk density and gr!lin-size Soil physical properties will be used to support 
distribution, and moisture samples the site conceptual model. 
at major changes in lithology. 

Split-spoon soil samples Collect field QC samples. Submit Field QC samples are collected to evaluate the 
to the lab for 2607-W3 tank- potential for cross-contamination and to 
specific COCs. evaluate laboratory performance. 

Borehole Geophysical Perform borehole SGL and neutro~ SGL logging will be performed to verify 
Survey moisture logging from the surface gamma-emitting contamination and to refine 

to the bottom of the borehole. the conceptual contaminant distribution model. 
Cesium-137 will be the main target isotope for 
the SGL because of its prevalence and ease in 
identification. Soil moisture data will support 
the site conceptual model. 

WAC 173-340, "Model Toxics Control Act- Cleanup," Washington Administrative Code, as amended. 

bgs = Below ground surface. GPR = Groun(l-penetrating radar. 
COC "" Contaminant of concern. SGL = Spectral gamma logging. 
EMI = mectromagnetic induction. 

Table B-12. 200-W-59 Diversion Box Sampling Design. (3 Pages) 

Sampling Method Key Features of Design Basis for Sampling Design 

Surface geophysical Perform GPR and/or EMI over the general Surface geophysical surveys used to locate 
survey area of the diversion box. diversion box and pipelines. 
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Table B-12. 200-W-59 Diversion Box s·arnpling Design. (3 Pages) 

Sampling Method Key Features of Design Basis for Sampling Design 

Vertical geophysical Install direct push rods to a depth of 6.1 m Vertical geophysical survey data will be used 
survey (20 ft) bgs for GG/PN logging. to determine if the tank lea:ked by evaluating 

Nominally, four installations will be the presence of plutonium and Cs-137 
outside of the diversion box immediately adjacent to the tank in regions 
circumference; near the inlet line from the where leaks likely would have occurred. Cs-
200-W-58 Diversion Box, near the south 137 is considered a good indicator of 
outlet to the 216-Z-12 Cnb, near the west contamination beca~e of its prevalence in the 
outlet to the 216-Z-12 Crib, and near the waste stream and ease of identification. High 
outlet to the drain field to the northwest. In levels of plutonium can be detected by the PN 
addition, nominally, two installations to a detector. 
depth of 7 .6 m (25 ft) bgs will be placed 
near the head end of the drainfield and at 
the end of the stainless steel pipe outlet to 
the 216-Z-12 Crib. 

Driven soil core sampler The soil sample collected from the region Discrete soil ·sample will be collected to 
of highest contamination detected by confirm levels of contamination detected by 
vertical geophysical survey. Use a driven vertical geophysical logging. The subsurface 
soil core sampler and submit sample for soil sample will be collected even if no 
laboratory analysis of gross alpha, gross contamination is detected by the vertical 
beta, gross gamma, GEA, ICP metals, and geophysical survey. 
VOAs (in order of priority). If insufficient 
material is available for all analyses, 
prioritize analyses. 

Supplemental Sampling Required if Subsurface Soil Sample Confirms Diversion Box Leaked 

Borehole soil sampling Drill borehole near the region of highest Characterize extent of vertical contamination 
and characterization potential contamination. Loc·ation will be if subsurface soil sample indicates significant 
(Based on deep soil based upon interpretation of the vertical leakage from the tank. 
sample results) geophysical logging data and deep soil 

sample. Subf\Ut sample for laboratory 
analysis of200-W-59-spccific COCs. 

Split-spoon soil samples Split spoon soil samples will be collected The 12.5-ft bgs sample will be collec_ted to 
at 12.5 ft bgs, 17 fl bgs, and at 10-ft support risk assessment. Soil samples 
intervals until contamination levels are collected at 17 ft bgs and deeper will be field 
less than three times background. Soil screened for gross radionuclide 
samples should be collected at major contamination. If contamination levels are 
changes in lithology. Soil samples will be above three times background, drilling and 
analyzed for site-specific COCs. sampling will resume to the next sample 

interval until contamination is less than three 
times background. A final sample will be 
collected at the interval where contamination 
is less than three times background. 

Split-spoon soil samples Collect bulk density, grain-size Soil physical properties will be used to 
distribution, and moisture samples at support the site conceptual model . 
. major changes in lithology. 
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Table B-12. 200-W-59 Diversion Box Sampling Design. (3 Pages) 

Sampling Method Key Features of Design Basis for Sampling Design 

Split-spoon soil samples Collect fieid QC samples. Submit sample Field QC samples will be used to evaluate the 
for laboratory analysis of potential for cross-contamination and to 
200-W-59 specific COCs. evaluate laboratory performance. 

Borehole geophysical Perfonn borehole SGL and neutron SGL will be performed to verify gamma-
survey moisture logging from the surface to emitting contamination and to refine the 

bottom of the borehole. conceptual contaminant distnoution model. 
Cesium-137 will be the main target isotope 
for the SGL because of its prevalence ai;id 
ease of identification. Soil moisture data will 
support the site conceptual model. 

WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, as amended. 

bgs = Below ground surface. ICP · '"" Inductively coupled plasma. 
COC = Contaminant of concern. PN = Passive neutron. 
EMI C, Electromagnetic induction. QC = Quality control. 
GEA =Gamma energy analysis SGL '"" Spectral gamma logging. 
00 = Gross gamma. VOA = Volatile organic analyte. 
GPR = Ground:penetrating radar. 

. . 
Table B-13. 276-S-141/142 Hexone Tanks Sampling Design. (2 Pages) 

Sampling Method Key Features of Design Basis for Sampling Design 

Surface geophysical Perform GPR and/or EMI over the general area Surface geophysical surveys used to 
survey oftank. locate tank and pipelines. 

Soil gas samples Install soil gas screens for soil gas sampling. Screen soil gas from all points for total 
Nominally, 6 deep soil gas screens will be VOC. Collect at least two soil gas samples 
installed outside the tank circumference on the for comfinnatory analysis ofhexone 
east end, north side, and west end of each tank concentrations with a GC or similar 
to a depth of5.5 m (18 ft) bgs. Also a 5.5 m analytical instrument. 
(18-ft)-deep soi] gas screen will be installed 

· between the tanks. In addition, 2 shallow soil 
gas screens will be installed to a depth of 1.0 m 
(39 in.) near the underground piping on the east 
end of the tank. 

Driven soil core One soil sample coUected from the region of Discrete soil sample will be collected to 
sampler highest contamination detected by soil gas confirm levels of contamination detected 

samples. Use driven soil core sampler and by soil gas samples. The subsurface soil 
submit sample for laboratory analysis ofVOAs, sample will be collected even if no 
GEA, gross alpha, gross beta, gross gamma, and contamination is detected in the soil gas 
ICP metals (in order of priority). If insufficient samples. 
material is available for all analyses, prioritize 
analyses. 

Supplemental Sampling Required If Subsurface Soll Sample Confirms Diversion Box Leaked 

Borehole soil Drill _borehole near the region of anticipated Characterize potential contamination 
sampling and contamination directly beneath the tank at a directly beneath the tanks. 

. characterization depth of5.5 m (18 ft) bgs. A slant drilling 
(Based on subsurface technique will be required because of the tank 
sojl sample results) access limitations. 
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Table B-13. 276-S-141/142 Hexone Tanks Sampling Design. (2 Pages) 

Sampling Method Key Features of Design Basis for Sampling Design 

Split-spoon soil Split-spoon soil samples will be collected at The 12.5 ft bgs sample will be collected to 
samples 12.5 ft bgs and 18 ft bgs. · Submit samples for support risk assessment. Soil samples 

laboratory analysis ofTank 276-S-141 and collected at 18 ft bgs will be analyzed for 
241-S-142-specific COCs. Hexone Storage and Treatment Facility-

specific COCs. 

Split-spoon soil . Collect bulk density, grain-size distribution, and Soil physical properties will be used to 
samples moisture samples at major changes in lithology. support the site conceptual model. 

Split-spoon soil Collect field QC samples. Field QC samples will be used to evaluate 
samples the potential for cross-contamination and 

to evaluate laboratory performance. 

WAC 173-340, "Model Toxics ~ontrol Act- Cleanup," Washington Administrative Code, as amended. 
bgs = Below ground surface. GPR = Ground-penetrating radar. 
COC - Contaminant of concem. • QC = Quality control. 
EMI = Electromagnetic induction. VOA = Volatile organic analyte. 
GC = Gas chromatography VOC ~ volatile organic carbon. 
GEA = Gamma energy analysis 

Table R-14. 241-CX-70 Tank Sampling Desirm. (2 Pages) 
Sampling Method Key Features of Design Basis for Sample Design 

Surface geophysical Perfonn GPR and/or EMI over the Sw:face geophysical surveys used to locate tank and 
survey I general area of tank. · I pipelines. 

Surface soil sample Hand excavate to approximately 3 ft The location for the hand excavation is based on the 
bgs or below soil stabilization area assumption that soil contamination is more likely 
near a tank riser to collect soil sample. near entry points to the tank. Surface siabilization 
Alternatively, use a driven soil probe for the 216-C-1 Crib UPR in 1979, which included a 
to penetrate the stabilization area and a 10 cm(4-in.) sand pad with Ureabor (herbicide) at 
core sampler to obtain the soil sample. the rate of 45 0 kg/ha ( 500 lb/acre), a layer of plastic 

covered with30 cm (12 in.) of sand, and 10 cm 
(4 in.) of pit run gravel (WIDS), may have extended 
to the area around Tank 241-CX-70 Tank. 

Collect one soil sample and QC Potential contamination in surface soils from the 
samples between 3 and 4 ft and submit 216-C.1 Crib overflow 
for laboratory analyses of the CX Taruc 
System COCs. 

Vertical geophysical Install direct push rods to a depth of Vertical geophysical survey data will be used to 
survey 9 .4 m (31 ft) for GG/PN logging. determine if the tank leaked by evaluating the· 

Nominally, four pushes will be presence of plutonium arid Cs-137 immediately 
installed outside of the tank adJacent to the tank in regions where leaks likely 
circumference; near the inlet line, near would have occurred. Cs-137 is considered a good 
the riser opening, i80 degrees from the indicator of contamination because of its prevalence 
inlet line, and · 180 degrees from the in the waste stream and ease of identification. High 
riser opening. Jevels of pJutonium may be detected by the PN 

detector. 

B-53 



DOE/RL-2002-14 REV 0 

Table B-14. 241-CX-70 Tanlc Sampling Design. (2 Pages) 
Sampling Method Key Features of Design Basis for Sample Design 

Driven soil core A soil sample is collected from the A discrete soil sample will be colle_cted to confinn 
sampler region of highest contamination levels of contamination detected by vertical 

detected by vertical geophysical geophysical logging. The subsurface soil sample 
survey. Use driven soil core sampler will be collected even ifno contamination is 
and submit sample for laboratory . detected by the vertical geophysical survey. 
analysis of gross alpha, gross beta, 
gross gamma, GEA, ICP metals, and 
VOAs (in order of priority). If 
insufficient material is available for all 
analyses, prioritize analyses. 

Suuplemental Samplin2 Reoulred if Subsurface Soll Samole Confirms Tank Leaked 
Borehole soil Drill borehole near the region of Characterize extent of vertical contamination if 
sampling and highest potential contamination. subsurface soil sample indicates significant leakage 
characterization Location will be based on from the tank. 
(Based on subsurface intezpretation of the vertical 
soil s_ample results) geophysical logging data and 

subsurface soil sample. Submit 
sample for laboratory analysis of CX 
Tan1c System COCs. 

Split-spoon sample Split-spoon soil samples will be The l2.5•ft-bgs sample will be collected to support 
collected at 12.5 ft bgs, 28 ft bgs, and risk assessment. Soil samples collected at 28 ft bgs 
at 10-ft intervals until contamination and deeper will be field screened for gross 
levels are less than three times radionuclide contamination. If contamination levels 
background. Soil samples should also are above three times background, drilling and 
be collected at major changes in sampling will resume to the next sample interval 
lithology. until contamination is less than three times 

background. A final sample will be collected at the · 
interval where contamination is less than three times 
background. 

Split-spoon sample Collect bulk density, grain-size Soil physical properties will be used to support the 
distribution, and moisture samples at site conceptual model. 
major changes in lithology, 

Split-spoon sample Collect field QC samples. Field QC samples will be used to evaluate the 
potential for cross-contamination and to evaluate 
laboratory performance. 

Borehole Perform borehole SGL and neutron SOL will be performed to verify gamma-emitting 
geophysical survey moisture loggingfrom the surface to contamination and to refine the conceptual 

bottom of the borehole. • contaminant distn'bution_ model. Cesium-137 will 
be the main target isotope for the SGL because of its 
prevalence and ease in identification. Soil moisture 
data will support the site conceptual model. 

WAC 173•340, "Model Toxics Control Act - Cleanup," Washington Administrative 0Jde, as amended. 
WIDS, Waste Information Data System Report, Hanford Site database. 
bgs = Below.ground surface. PN = Passive neutron. 
COC = Contaminant of concern. QC = Quality control. 
EMI = Electromagnetic induction. UPR = Unplanned release. 
GEA - Gamma energy analysis VOA -Volatile organic analyte. 
GG = Gross gamma, WIDS = Waste Information Data System. 
GPR "' Ground-penetrating radar. 
ICP = Inductively coupled plasma. 
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Table B-15. 241-CX-71 Tank Sampling Design. (2 Pages) 

Sampling Method Key Features of Design Basis for Sample Design 

Surface geophysical Perfonn GPR and/or EMI over the general Surface geophysical surveys used to locate 
survey area of tank. tank and pipeiines. 

Surface soil sample Hand excavate to approximately 3 ft bgs or The location for the hand excavation is based 
below the soil stabilization area near a tank on the assumption that soil contamination is 
riser to collect the soil sample. Alternatively, more likely near entry points to the tank. 
use a direct push to penetrate the stabilization Surface stabilization for the 216-C-1 Crib 
area and a core sampler to obtain the soil UPR in 1979, which included a 10 cm(4-in.) 
sample. sand pad with Ureabor (herbicide) at the rate 

of 450 kg/ha(500 lb/acre), a layer of plastic 
covered with 0.3 m (12 in.) of sand, and 
IO cm (4 in.) of pit run gravel (WIDS), may 
have extended to the area around 
Tank 241-CX-71. 

Collect 1 soil sample between 3 and 4 ft and Potential contamination in surface soils from 
submit for laboratory analyses ofCX Tank 
System COCs. 

216-C-1 Cr:ib overflow. Ecological sample. 

Vertical geophysical Install direct push rods to a depth of 4.9 m Vertical geophysical survey data will be used 
survey (16 ft) for GG/PN logging. Nominally, four to detennine if the tank leaked by evaluating 

pushes will be installed outside the tank the presence of plutonium and Cs-137' 
circumference; near the inlet line from immediately adjacent to the tank in regions 
201-C, near the inlet line from the Hot Shop where leaks likely would have occurred; Cs- • 
sinks, near the drywell, and near the outlet . 137 is considered a good indicator of 
line to the 216-C-1 and 216-C-5 Cribs. contamination because of its prevalence in 

the waste stream and ease of identification. 
High levels of plutonium may be detected by 
the PN detector. 

Driven soil core A soil sample collected from the region of Discrete soil sample will be collected to 
sampler highest contamination detected by vertical confirm levels of contamination detected by 

geophysical survey. Use driven soil core vertical geophysical logging. The subsurface 
sampler and submit sample for laboratory soil sample will be collected even if no 
analysis of gross alpha, gross beta, gross contamination is detected by the vertical 
gamma, GEA, ICP metals, and VOAs (in geophysical survey. 
order of priority). If insufficient material is 
available for all analyses then prioritize 
analyses. 

Supplemental Sampling Required if Deep Soil Sample Confirms Tank Leaked 

Test pit soil sampling Dig test pit near the region of highest · Characterize extent of vertical contamination 
and characterization potential contamination. Location .will be if subsurface soil sample indicates significant 

based on interpretation of the vertical leakage from the tank. 
geophysical logging data and subsurface soil 
sample. 
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Table B-15. 241-CX-71 Tank Sampling Design. (2 Pages) 

Sampling Method Key Features of Design Basis for Sample Design 

Soil grab sample Collectsamples from excavated test pit soil The 14 ft bgs sample will be collected to . 
at 14 ft bgs, 25 ft bgs, and at contaminated support risk assessment. Soil samples 
areas between 14 and 25 ft bgs. Soil samples collected between 14 and 25 ft bgs will be 
also should be collected at major changes in field screened for gross radionuclide 
lithology. Submit sample for laboratory contamination. If contamination levels are 
analysis ofCX Tank System COCs. above three times background, a sample will 

be ·collected from that region. A final sample 
will be collected at 25 ft bgs. 

Soil grab sample Collect bulk-density, grain-size distribution, Soil physical properties will be used to 
and moisture samples at 24 to 25 ft bgs. support the site conceptual ~odel. 

WAC 173-340, "Model Toxics Control Act- Cleanup," Washington Administrative Code, as amended. 

WIDS, Waste Information Data System Report, Hanford Site database. 

bgs = Below ground surface. 
COC = Contaminant of concern. 
E1'vil = Electromagnetic induction. 
GEA "" Gamma energy analysis 
GG = Gross gamma. 
GPR = Ground-penetrating radar. 
ICP = Inductively coupled plasma. 

PN 
QC 
UPR 
VOA 
WIDS 

"" Passive neutron. 
"' Quality control. 
7 Unplanned release. 
= Volatile organic analyte. 
= Waste Information Data System. 

Table B-16. 241-CX-72 Taruc Sampling Design. (2 Pages) 

Sampling Method Key Features of Design Basis for Sample Design 

Surface geophysical Perform GPR and/or EMI over the general Surface geophysical surveys used to locate 
survey area of the tank. tank and pipelines. 

Surface soil sample Hand excavate to approximately 3 ft bgs or The location for the hand excavation is 
below soil stabilization area ·near the tank to based on the assumption that soil 
collect soil sample. Alternatively, use a contamination is more likely n~r entry 
direct push to penetrate the stabilization area points to the tank. Surface stabilization for 
and a core s~ler to obt~ the soil sample. the 216-C-1 Cnb UPR in 1979, which 

included a 10 cm (4-in.) sand pad with 
Ureabor (herbicide) at the rate of 450 kg/ha 
(500 lb/acre), a layer of plastic covered with 
0.3 m(12-in.) of sand, and 10 cm (4 in.) of 
pit run gravel (WIDS), may have extended • 
to the area around Taruc 241-CX-72. 

Collect soil sample between 3 and 4 ft and Potential contamination in surface soils from 
submit for laboratory analyses of -CX Tank 216-Cl Crib overflow. 
System COCs. 

• Borehole soil sampling Bore near the region of anticipated Characterize potential contamination 
and characterization contamination directly beneath the tank at directly beneath the tank. 

about 15.24 m (50 ft) bgs. A slant drilling 
technique will be required due to the 
building and concrete pad located directly 
over the tank. 
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Table B-16. 241-CX-72 Tank Sampling Design. (2 Pages) 

Sampling Method Key Features of Design Basis for Sample ·Design 

Split-spoon soil Split spoon soil samples will be collected at The 12.5-ft bgs sample will be collected to 
samples 12.5 ftbgs, 26 ftbgs, and 50 ftbgs. Submit support risk assessment. Soil sampres 

for laboratory analyses of CX Tank System collected at 26 and 50 ft bgs will be 
COCs. analyzed for tank-specific COCs. 

Split-spoon soil Collect bulk-density, grain-size distribution, Soil physical properties will be used to 
samples and moisture samples at major changes in support the site conceptual model. 

lithology. 

Split-spoon soil Collect field QC samples. Field QC samples will be used to evaluate 
samples the· potential for cross-contamination and to 

evaluate laboratory performance. 

WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, as amended. 

WIDS, Waste Information Data System Report, Hanford Site database. 
bgs = Below ground surface. GPR = Ground-penetrating radar. 
COC = Contaminant of concern. UPR = Unplanned release. 
EMI = Electromagnetic induction. VOA ""Volatile organic analyte. •· 
GEA •Gamma energy analysis WIDS = Waste Information Data System 

Table B-17. Summary of Projected Sample Collection Requirements. 

200-W-59 200-E-111 2607-W3 276-8-141/ 241-CX 
Sample Type Diversion Unplanned Septlc 142Hexone · Tank 

Box Release Tank Tanks System 

Driven Probes for Geophysical Logging 4 12 NIA NIA 8 

Boreholes for geophysical logging 1• I 1 1• 2• . 

Samples.for Radiological and/or Chemical COCs 

Soil gas samples NIA NIA NIA 6 NIA 

Internal sludge sample NIA NIA 1 NIA NIA 

Shallow soil samples NIA 1 NIA NIA · 3 

Driven core soil samples 1 NIA NIA 1 2 

Borehole/test pit soil samples 5• 5 7 2· 10• 

Samples for Physical Properties 

Bulk-density, moisture content, particle size' 2a 2 3 1• s• 
QC samples 

Duplicates 1• 1 1 1• 3• 

Splits 1• 1 1 1· 3• 

Equipment blanks l" 1 1 1• 2• 

Trip blank .1. 1 1 1• 3• 

Total number of QC samples 4• 4 4 4• 11 • 
1Sarnples collected and geophysical logging (boreholes only) only if borehole or test pit is required based 

screening sample results. 

COC = Contaminant of concern. QC = Quality control. 
NIA = Not applicable. 
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B4.0 HEALTH AND SAFETY 

All field operations will be performed in accordance with health and safety requirements as 
outlined in BHI-SH-01, ERG Safety and Health Program, or equivalent. In addition, appropriate 
documentation will be prepared in accordance with the BHI-EE-02 procedures for drilling and 
test pit activities or equivalent. This documentation will include an activity hazard analysis, site­
specific health and safety plan, and applicable radiological work permits. 

The sampling procedures and associated activities will take into consideration exposure 
reduction and contamination control techniques that will minimize the radiation exposure to the 
sampling team as required by BHI-QA-01, ERG Quality Program, or equivalent, and 
BHI-RC-01, Radiation Protection Program Manual, or equivalent. 

BS.O MANAGEMENT OF INVESTIGATION-DERIVED WASTE 

Investigation-derived waste generated by characterization activities will be managed in 
accordance with BHI-EE-10, Waste Management Plan, and DOE/RL-98-28, Appendix E, or 
equivalent. Containment, labeling, and tracking requirements are specified in Blil-EE-10, 
Part II, Procedure 9.0, "Control of CERCLA and Other Past Practice Investigation Derived 
Waste," or equivalent. These procedures have been prepared to implement the requirements of 
the-Washington State Department of Ecology, found in Strategy for Management of Investigation 
Derived Waste (Ecology et al. 1999). Management of IDW, minimization practices, and·waste 
types applicable to 200-IS-1 and 200-ST-1 waste control are described in the waste control plan. 

Unused samples and associated laboratory waste from the analysis will be dispositioned in 
accordance with the laboratory contract, which in most cases will allow the laboratory to dispose 
ofthis ,material. The approval of the remedial project manager is required before unus·ed samples 
or waste may be returned from offsite laboratories. 

A waste-designation DQO will be completed before the initiating characterization activities to 
ensure that information necessary to support designation of all project IDW is collected during 
the field effort. During the IDW DQO effort, any listed waste issues will be resolved. 
Additional sampling or analysis required to support designation activities will be.identified in the 
waste designation DQO summary report. 
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WIDS, Waste Information Data System Report, Hanford Site database. 
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APPENDIXC 

200-1S-1 AND 200-ST-1 OPERABLE UNITS SITES 
REVIEW PROCESS 
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Table C-1 Waste Information Data System Waste Sites Assigned to 200-IS-1 and 200-ST-1 Operable Units (1). (31 Pages) 

Reclusification. 
Lead Open.hie 

Code Names C~ification Description Loe2tion Description Regulatory 
Status 

Agency 
Unit 

200-IS-l Tanks/Lines/Pits/Boxes WIDS Sit.es 

200-E- 200-E-ll l , Encased Accepted The :.ite is an undergrotmd piping encasement that The encased pipeline runs eastward from Ecology 200-IS-l 
111 Pi~line frorn241-ER-151 contains three 7 .5 cm (3-in.}<liameter stainless steel the 241-ER-151 Diversion Box, south of 

Diversion Box to 241-C waste transfer pipelines, nwnbcred Vl08, 8618, 8653, 7th Street, and branches ofl'in two 
Tank Farm and 244-AR that run from the 241-ER-151 Diversion Box through directions (forming a Y) at a point 
Vault; 3-38 Encasement a •~• that branches to the C Tank Farm and the southeast oftbe 216-C-10 Crib. From 

244-AR Vault The section from the "Y" to the 244- the Y, it branches to the C Tank Farm 
AR Vault contains two 7.5 cm (3-in.) pipelines and the 244-AR Vault 
nuni>ered 809 and 818. A posted CootarninatiQ!l Arca 
is on top of the line at the Y Junction where the line 
branches to the CTankFarm and the 244-AR Vault 

The entire length of the pipeline is marked with steel 
fence posts and is posted as an "Undergroimd 
Radioactive Material!.'' area. The ground surfilce 
above the pipeline is bare in spots; other sections arc 
vegetated with crested wbeatgr_ass, tumbleweeds, aid 
native grass spe(ies. 

200-E- 200-E-116, Pipelines from Accepted The pipeline is posted as an "Underground The site is located north of and runs Ec-Ology 200-1S-l 
ll6 241-B-154 Divernon Box Radioactive Pipeline" that eictends from lhe parallel to 7th St, between B Plant and 

to 241-C-151 and 241-C- 241-B-154 Diversion Box to 1he241-C-151 and 241 - the C Tank Farm in the 200 F.ast Arca. 
152 Diversion Boxes C-152 Diversion Boxes. Vegetation over the pipeline 

has been crushed by vehicle traffic. An area located 
just north of the 241-8-154 Diversion Box was posted 
as a High Contamination Area in September 2000, but 
was covered with a bi~barrier and gravel in February 
2001. his now a rcc:tangular~ted URM area over a 
portion of the pipeline. Another area of contamination 
was found on .this pipeline in June 20CH. This area was 
e-0vercd with gravel and posted as a URM in August 
2001. 

200-W- 200-W-IOO, Encased Accepted The site is a cement-encased underground pipeline. The pipeline begins on the east side of . Ecology 200-IS-I 
100 Pipeline from 241-UX-154 The pipeline is IJDl"kcd with "Unde:uound the 221-U Building and extends 

to 241-SX-152 Diversion Radioactive Material - PipeJine" signs. southwest to terminate at the 241-SX-152 
Box Diversion Box, located on the east side ol 

S and SX Tank Fanns. 
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200-W- 200-W-16. 292-T Accepted Two metal riser pipes extend about 0.5 m (1 .5 ft) The underground tanks arc near the Ecology 200-IS-l 
16 Underground Tanks, above grade near the southeast corner of the southeast comer of the 292-T Building 

IMUST, Inactive 292-T Building addition. Both are capped and one additioo. The 292-T Building is south of 
Miscellaneous appears to have a pressure relief vent. These pipes . the 291-T s~k and north of the 
Underground Storage Tank, extend from two buried tanks (292-TK.-1 and-2). A 222-T Building. 
292-TK-l, 292-TK-2 chain link fence encloses the area where the tanks are 

located. The fence is posted with "Ac«ss Restricteo" 
signs. Toe site is within a chained area posted 
"Contamination Area'." 

200-W- 200-W-58, Z-Plant Accepted The concrete lid of the diversion box is visiole above Z Plant Diveraion Box I is located sooth Ecology 200-IS-l 
58 Diversion Box#l ground. The Z Plant fenced exclusion area is covered of the 234-SZ Building between the two 

with gravel. fences that make up the double Z Plant 
exclusion area. It is directly south of the 
361-Z Settling Tanlc. The diversion box 
is buried 2.7 m (9 ft) deep with its upper 
surface (a thick concrete lid) slightly 
above ground level. 

200-W- 200-W-59, Z-Plant AC(:epted The diversion box is buried with its coocrcte lid Z Plant Diversion Box 2 is located Ecology 200-IS-1 
59 Diversion Box #2 slightly above ground level. The Z Plant fenced_ southwest of the 234-SZ Building 

exclusion area is covered with gravel. between the two fences that make up the 
double Z Plant exclusion area. It is west 
of the 216-Z.361 Settling Tanlc and 
directly north ofthe216-Z-12 Cnl>. 

200-W-7 200-W~7, 246-L, 241-S- Accepted The underground tank is inside a chained area that The site is located northwest of Ecology 200-IS-l 
TK-l , 243S-TK-l,243-S- measures approximately 3 m by 3 m (9 ft by 9 ft), 242-S Evaporator and just north of 
TK.l ,. 200-W Personnel with three risers extending to the surface. The tank is Trailer M0-326. 
Decontamination Facility posted with !MUST signs and radiological posting$. 
Catch Tanlc, IMUST 

200-W- 200-W-78; Pipeline Accepted The site is an encased, underground pipeline that runs The underground line is located in the Ecology 200-IS-1 
78 between TX, lY, and T between th.e241-TXR-151 Diversion Box.in the TX 200 West Area between the T, TX. and 

Tank Farms Tank Fann·and the241-TR.-153 DiveraionBox in the 1Y Tank Farms, on the west side of 
T Tmik Farm. Outside the tank farm fence, the line is Camden Ave. 
marked with "Radioactive Pipeline" signs. Several 
stllbiliud, individually radiologically posted areas are 
on top of or adjacent to this pipeline near the east side 
of the 1Y Tank Fann perimeter fence. 
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Redassifitation 
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200-W- 200-W-97, Encased Accepted The site is an underground concret&-encased pipeline. The pipeline extends northwest from the Ecology 200-IS-1 
97 Pipeline from 240-S-l 51 The surface is marked with "Underground Radioactive REDOX facility to the S and SX Tanlc 

Diversion Box to24l-S- Material - Pipeline" signs. Yellow swab risers are Farms. 
151 Diversion Box located along the pipeline. One swab riser, near the 

204-S Facility, has been surrounded with posts and 
chain and posted with "Soil Contamination Area" 
signs. 

200-W- 200-W-98, En.cased Accepted The site is a cement~cased widerground pipeline. The pipeline is located south of 16th Ecology 200,JS-1 
98 Pipeline from 240--S-151 to The pipeline is marked with "Underground Slreet, extending in a southeast direction 

241-U-153 Diversioo Box Radioactive Material - Pipeline" signs_ . 
' 

from the 241-U-153 Diversion Box to 
204-S and the REDOX facility. 

200-W- 200-W-99,Encased Accepted Toe site is a cement encased, underground pipeline. The pipeline is located south of 16th St, Ecology 200-IS-1 
99 Pipelinefrom241-U-151 to The pipeline is marked with Underground Radioactive extendingfromthe241-U-151 Diversion 

241-S-151 Diversion Boxes Material - Pipeline signs.. Box to·lhe 241-S-151 Diversion Box. 

216-TY- 216-TY-201", Supernatmt Acceplcd The 216-T-26, 216-T-27 and 216-T-28 Cribs and the The unit is located in the 200 West Aiea. Ecology 200-IS-l 
201 Disposal Flush Tank, 216-TY-201 Tank~ enclosed in a common area with It is east of Camden Ave and sou1h of 

IMUST a steel post and chain bamcade. The area is posted 23rd St. 
"Underground Radioactive Material." The 2l6-TY-
201 flush tank is located in the northeast ccmcr of the 
area. It has three-risers protruding from a mound of 
earth. Tank 216-TY-201 is delineated with steel poots 
and chain and marked with ''Inactive Miscellaneous 
Underground Storage Tanlc" signs. 

240-S- 240-S-151, 240-S-151 Accepted This unit is constructed of reinforced concrete and is The 240-S-151 Diversion Box is located Ecology 200-1S-1 
151 Diversion Box rec.tangular in shape. The 240-S-151 Diversion Box north of the 202-S Canyon Building. 

has been weather covered. 

240-S- 240-S-152,240-S-152 Accepted This Wlit is constructed of reinfor-ced concrete and is The 240-S"l52 Diversion Box is located Ecology 200-IS-l 
152 Diversion Box rectangular in shape. The 2~ 152 Diversion Box north of the 202-S Canyon Building. 

has been weather covered. 

240-S- 240-S-302,240•5-302 Accepted This unit is a horizontally oriented cylindrical steel This unit is located north of the · Ecology 200-IS-l 
302 Catch Tank, IMUST tank. The 240--S-302 Catch Tank is buried 202-S Building and east of the 

underground to l)fOvide shieldini from radiation. The 240-S-l51 Diversion Box. 
tank is surrotmded with posts and chain and posted 
with "radiological" and "IMUST" signs. 

241-A- 241-A-151, 241-A-151 Accepted The site is a reinforced-conc;ete structure with cover The diversi011 box is located south of the Ecology 200-IS·l 
151 Diversion Box blocks. Moo of1he S1rllcturc is below grade. It is east end of the 202-A Building. 

marked and radiologically posted. 
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241-A- 241-A-302A, 241-A-302-A Accepted The wiit is an underground cylinder made of carbon The catch tank is located south of the east Ecology 200-IS-1 
302A Catch Tank steel. It sits inside a~ pit with a riser ex.tending to end of the 20:Z·A Bi.n1ding and west of 

the surface. It is SUJTOundcd with posts and chain and the241-A-151 Diversion Box. It is 
marked with "radiological" and "IMUST' signs. located inside the PUREX security fence. 

241-A- 241-A-302B, 241-A-302-B Accepted The castslope_ofthe A Tank Farmlw been sprayed Catch Tanlc241-A-302B is buried Ecology 200-IS-l 
302B Catch Tanlc, IMUST with shotcrete. The shotcrele surrounds the area outside the tank farm perimeter fence, 

~ Catch Tank241-A-302B is located. A riser and cast of the A Tank Farm, adjacent to 
electrical box arc visible. -A staircase has been Canton Ave. 
installed to provide access to the tank surface. The 
underground tank is positioned horiwntally. The tank 
is marked and radiologically posted. 

241-B- 241-B-154, 241-B-154 Accepted The site is a diversion box that connects Divmion The unit is localed east of the Ecology 200-IS-1 
154 Diversion Box Boxes 241-B-151 and 241-~152 with the 221°B 221-B Building, at the intersection of 

Building. The rectangular, reinforced concrete Baltimore Ave and Seventh St. 
structure has been sprayed with gray, weatherizing 
foam. 

241-B- 241-B-302B, 241-B-302-B Accepted This unit is an WldC£grOund, horizontll carbon steel This catch tank i3 located north of the Ecology 200-IS-I 
302B Catch Tank.241-B-302, 1ank. The catch tank and lhe24l-B-154Diversioo :z41-B-154 Div=ion Box, adjacent to 

IMUST Box are surrounded by a post-and-chain barrier. 'The the comer of 7th St and Baltimore Ave. 
surf~ce of the area inside the chain has been covered 
with grave and 5pnl}'ed with gray weatherizing 
material. The site is marlced wi1h "radiological" and 
"!Ml)ST' signs. 

241-BX- 241-BX-154, 241-BX-154 Accepted The 241-BX-154 Divrnion Box is a reinforced- This diversion box is located so11th of the Ecology 200-IS-l 
154 Diversion Box concrete structure: 221-B Building and east of the 

241-BX-3028 Catch Tanlc-

241-BX- 241-BX-155, 241-BX-155 Accepted Toe 241 ·BX-155 Diversion Box is a reinforced- This diversion box is located northeast of Ecology 200-IS-l 
155 Diversion Box concrete strucb.rrc that has bcco isolated and covered B Plant on the south side of Atlanta Ave. 

with waterproof gray grout The area around the 
diversion box has been smface stabiliz.ed with gravel 
and posted with "UndergrollJld Radioactive Material" 
signs, except for the surf.ice area above Tank.241-B-
302-C. This area docs not have the additional Jaye.- of 
gravel and remains posted as a contamination area. 

241-BX- 241-BX-3028, 241 -BX- Accepted Catch Tank 241-BX-302-B is buried and covered with Catch Tank24l -B-302-B is located oo Ecology 200-1S~l 
302B 302-B Catch Tmk, IMUST gravel. It is surrounded with post and. chain. The the south side of the 221-B Building 

tank is marked with "radiological" and "IMUST"' (near section 12), and northwest of 24 t-
signs. BX-154 Divenion Box. 
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241-BX- 241-BX-302C, 241-BX- Accepled Catch T3!1k 241-BX-302-C is a horizontal cylinder of Catch Tank 24 l-BX-302C is located Ecology 200-!S-l 
302C 302-C Catch Tanlc, IMUST direct-buried carbon stocl inside a recently graveled southeast of the 241-BX-155 Diversion 

URM area, related to the 241-BX-155 Divenion Box Box, between Atlanta Ave and Baltimore 
surface stabilization. The tank was not covered with Ave. 
extra gravel and is separately posted as a 
contamination area. The tank is marked with 
"radio1ogical" and "!MUST" signs. 

241-C- 241-C-154, 241-C-154 Accepted The diversion box bas been covered with clean The diversion box is located south of 7th Ecology 200-IS-1 
154 Diversioo Box · backfill material (ash) and no longer is visible. It is St, southeast of the (demolished) 

located within the larger Hot Semi-Works surn.ce 201-C Building and northeast of the 
stabilized area (200-E-41). 216-C--1 eno. 

241-CX- 241-CX-70, 241-CX-TK-70 Accepted The 241-CX-70 im.derground tank is surrounded with The tank ls localed south of 7th Street, Ecology 200-IS-l 
70 Tank. Strontium Hot Semi- a post-arukhain barrier. It is posted with "Hazardous within the Hot Semi-Works stabilized 

works, !MUST Waste, Restricted Area-Inactive Tank" signs. area (200-E-41). 

241-CX- 241-CX-71, 241-CX.TK- Accepted The Wlderground tank is surrounded with steel posts The tank is located south of7th Street, Ecology . 200-IS-1 
71 71, -241-CX Neutralization and chain. It is posted with '.'Hu.ardous Waste, within the Hot Semi-Works stabilized 

Tank, Strontium Hot Semi- Restricted Area-Inactive Tanlc" signs. area (200-E-4 l ). It is near the northeast 
Works, !MUST comer of the 21~-l Crib. 

241-CX- 241-CX-72, 241-CX-TK-72 Accepted Taruc 241-CX-72 is located inside il small building. A The tank is located south of7th St, within Ecology 200-IS-l 
72 Vault and Tank. 241-CX-72 cover has been placed over the tmlc with.radiological the Hot Semi-Works stabilized area (200-

Waste Self Coocentrator, postings and "Keep Out" signs. E-41). 
Strontium Hot Semi-
Works, IMUST 

241 -ER- 241-ER-151, 241-ER-151 Accepted The diversion box is located inside a locked chain link The site is located southwest of the Ecology 200-IS-l 
151 Diversion Box fence. The fence is posted with "Caution - coo.tact B Plant near the comer of 7th St and 

Radiological Cootrol and Tank Farm Shift Office Atlanta Ave. 
prior to entry" sigru. The diversion box is surrounded 
with a ~tat safety barricade. 

241-ER· 241-ER-152, 241-ER-152 Accepted Most of the reinforced concrete diversion box This 241-BR-152 Diversion Box is Ecology 200-l.S-l 
152 Diversion Box . structure is undcriround. The floor and lower southeast of the 224-B Building, and east 

portions of lhe walls are lined with stainless st.eel. of241-ER-151 Diversion Box, near the 
Cover blocks with lifting hooks are visil>le from the comer of Atlanta Ave and 7th St. 
surface. The 241-ER.-152 Diversion Box is 
surrounded with radiation rope and "Contamination 
Area" signs. 
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241-ER- 241-ER-311, 241-ER-311 Accepted The underground tank is located inside the The tank is located south of the B Plant, Ecology 200-IS-l 
311 Catch Tank, 24i-ER-311A 241-ER-151 locked chain link fence. ·The fence is and west of Atlanta Ave, inside lhe 241• 

Replacement Tank posted as a cootamination area and URM, and is · ER-151 Divernon Box fence. 
labeled with "IMUST' signs. Catch Tank 241-ER.-
311 is the furthest south, nearest the chain ]ink fence. 
Catx:h Tanlc 241-ER-31 lA is located adjacent to the 
northsideofTank241-ER-311 (mthemiddleofthe -
three structures). The 241-ER-151 Diversion Bo?( is 
north of Catch Tank 241-ER-31 lA. 

241 -ER- 241-ER-31 lA, 241-ER- Ac:cepted These 1anks are located within a chain link fence that This unit is below grade. The tank is Ecology 200-IS-1 
311A 31 lA Catch Tank, old 241- is posted as a c:ontaminatioa area and URM Area. and located southwest of the B Plant It is 

ER-311, Original 241-ER· is labeled with "IMUST" signs. The south of 7th St and west of Atlanta Ave. 
311 Catch Tank, !MUST 241-ER-151 Diversion Box and Catch Tanks 241-ER-

311 and 241-ER-311A are all located inside this chain 
link fence. Catch Tanlc241-ER-3 l l is the farthest 
south, nearest the chain link fence. Catch Tank 241 • 
ER-311A is adjacent to the north side ofTank241 -
ER-311 (in the middle of the three structures)." The 
241-ER-151 Diversion Box is north of Cat.ch 
Tank241-ER-311A. 

241-EW- 241-EW-151, 241-EW-151 Accepted The vent station is surrounded by a chain link fence The site is located south of Route 3, Ecology 200--IS-1 
151 Vent Station Catch Tanlc, with a locked gate. Jt consists of an underground approximately halfway between the 

241-EW-151 Vent Station, concrete structure containing a stainless steel tank in a 200 East and West Areas. It is south of 
Vent Station, 200 Area vauh with a jumper pit above the lmlk. The tank has the 609-A fire Station. 
East-West Vent Station two vent risers that ext.end above_ grade and a riser for 

. the unit's leak detection system. At the bottom of the 
stairwell access is a floor drain that connects to a 
nearby French drain. Several hazard and radiological 
warning signs are posted on the fence. Two amis 

outside the fence, adjacent to the northeast side of the 
vent station are posted with URM signs. 

241-SX- 241-SX-302, 241-SX-302 Accepted Catch Tank 241-SX-302 is a stainless steel cylinder Catch Tanlc241-SX-302 is located east · Ecology 200-~ -l 
302 Catch Tanlc, SX-304, buried in a borizontal ~i tion. Three yellow risers are of Tank 241-SX-101, inside the tank 

!MUST visible on the surface. It is surrounded with post and farm fence. 
chain and marked with "radiological" and "[MUST" 
signs. 
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241-TX- 241-TX-152. 241 -TX-152 Accepted The diversion box is a rectangular reinforced concrete This unit is located east of the TX Tank Ecology 200-JS-l 
152 Diversion Box structure. Most of the structure is below ground. Farm. It is east of Camden Ave and 

A few inches of the structure that extends above south of 23rd St It is nOI1h of the 
ground is covered with a gray weather coating. It is 200 West-Area Powerhouse Pond. 
surrounded with light posts and chain and is posted 
with various radiological postings. 

241-TX· 241-TX-154, 241-TX-154 Accepted The.diversion box is a rectangular reinforced concreu This unit is located on the east side of the Ecology 200-IS-L 
154 Diversion Box structure. Most of the structure is below ground. The 221-T Building. 

diversion box is sumninded with post and chain. It is 
labeled and radiologically posted. The adjacent area 
has been covered with shotcrete.. 

241-TX- 241 -TX-155, 241 -TX-155 Accepted 1ne diversion box is a rectangular reinforced concrete This W1it is located cast of the TX Tank ;Ecology 200-1s+ 
155 Diversion Box structure. Most of the structure is below groood. Fann, south of 23rd St and north of 1he 

A few inches of the structure that extends above 200 West Area Powerhouse Pond. 
ground is covered with a gray weather coating. lt is 
surrounded with light posts and chain and 
Cont:amin9.tion Area signs. 

241~TX- 241-TX-302B, 241-TX- Accepted This unit is an underground, cylindrical tank made of This tank is located east of the TX Tank Ecology 200-TS--l 
302B 302-B Catch Tank. !MUST steel. The ground surface arolllld the tank has bcco Fann. northeast of the 241 7TX-155 

covered with gr11vel. The tank is surround with light Diversion Bo:x. 
posts and chain and posted with ''Contamination 
Area" and "!MUST" signs. 

241-TX· 241-TX-302BR, 241-TX- Accepted This unit is an underground, bomontal, cylindrical Catch Tani< 24l -TX-302BR is located Ecology . 200~IS-1 
302BR 302BR Catch Tank. 241- tank made of steel. The ground surface around the east of the 241-TX-155 Diversion Box. 

TXR-302BR, IMUST tank bas been covered with gravel. The 1lmk is It is located cast of Camden Ave and 
surrounded with posts and chain and labeled with south of 23rd Sl 
"!MUST" signs. 

241-TX- 241-TX-302C, Accepted This 1D1ifis an underground horizontal, cylindrical Catch 13nk 241-TX-302 is located Ecology 200-JS-1 
302C 241-TX-302-C Catch Tank tank made of carbon st.eel The tank area has been southeast of the center of the 

sprayed with shotcrete to control surface 221-T Building. 
contamination. 

241 -U- 241-U-151 , 241-U-151 Accepted The diversion box is marked and radiologically The 241 -U-151 Diversion Box is located Ecology 200-IS-1 
151 Div=ion._Box posted. This unit is constructed of reinforced concrete northeast of the intersection of Camden 

with multiple encased liquid waste transfer lines. The Ave and 16th St, east of the U Tank 
divemon box structure is mostly below ground. It has Farm.. 
three layers of cover blocks. 
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241-U- 241-U-152, 241-U-152 Accqited The div=ion box.is marked and radiologically The 241-U-152-0iversion Box. is located &ology 200-IS-l 
152 Diver..ionBox posted. The unit is constructed of reinforced concrete northeast of the interw:tion at Camden 

with miltiple encased liquid waste transfer lines. The Ave and 16th St, eastofthe241-U Tank 
diversion box structure is mostly below ground. It has Fann. 
three layers of cover blocks. 

241-UX- 241-UX-154, 241-UX-154 Accepted The diversion box is marked and radiologically The 241-UX-154 Diversion Box. is &ology 200-IS-l 
154 Diversion Box posted. The unit is mostly below grade, constructed located southeast of the 221-U Canyon 

of reinforced concrete. Multiple encased liquid waste Building. 
transfer lines enter the box. through its southeast wall. 

241-UX- 241-UX-302A, 241-U-302 Accepted The catch tank is an 1D1derground tank. It is covered The tank is located southeast of the &ology 200-IS-l 
302A Catch Tanlc, 241-UX-302 with gravel, marked, and radiologically posted. 221-U Building and south of the 

Catch TanJc, 241-UX-302 241-UX-154 Diversion Box. 

241-WR 241-WR VAULT,241-WR Accepted The vault is a below grade, reinforced-<:oncrete This site is located nonheast of the &ology 200-IS-l 
VAULT Vault ("ranks -001 through structure with 9 compartments arranged in 2 rows 221.u Building, west of Beloit Ave. 

009), 241-WR-OI thru 09, with a 189,000 L (50,000 gal) tank in each 
241-WR Diversion Station compartment. A concrete wall separates the two rows 
Vault, 244-WR Vault, of tanks. In addition to the tmlcs, the vault contains 
296-U-6 Staci<, IMUST miscellaneous agitators, pumps, and valves. It is 

marked and posted with URM area signs. 

An exhaust stack just north of the vault is included in 
this site. See sub-site description. 

241-Z 241-Z, 241-Z Treatment Accepted Site ronsists of .in above ground, weather prolected The site is localed inside the Z Plant Ecology 200-IS-1 
and Storage Tanks,241-Z area (me1:il building) containing controls and Security Fence, near the south end of the 
TankFann,241-Z monitoring systans for tlie below grade concrete vault compl= 
Treatment and Stor.ige coomining four storage and treatment tanks. The 
System. 24 l -Z-D-4, 241-Z- operating capacity of the tank system is 65,000 L 
D-5, 241-Z.D-7, 241-Z-D- (17,000 gal). The site was activated on November 24, 
8,241-ZSump, 241-ZTank 1948. The RCRA TSD consists of the tanks 
Pit (excluding D--6). the intcmal piping, the concrete 

vaults, ancillary equipment and the soil directly below 
the tmks. Pipelines leading from buildings in 234-SZ 
to the 241 ·Z facility are not considered part of this 
site. 

276-S- 276-S-141, 276-S·TK-141, Accepted The site is a below-grade carbon steel tank enclosed in The ~dergrouod tank is north of . &ology 200-IS-1 
141 276·S-306A, 276-S-141 a chain line fenced area. The tank is the southecornost 276-S Building and directly south of 

Solvent Storage Tant, Tank tmk in a two-tank network connected to the 276-S Tank 276-S-142. The tank is west of the 
276-141, Hex.one Storage Solvent Handling Facility. Toe tank had an 89,000 L REDOX railroad tnclcs. 
Tank, 244-SX-15, IMUST (23,575 gal) capacity. The tank has been filled with 

cement. 
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276-S· 276-S-142, 276-S-1X-142, Accq,ted The site is a below-grade carbon slot:! tank. The tank The underground tank is north of the Ecology 200-1s·-1 
142 276-S-306B, 276-$-142 is the northernmost tank in a two-tank network 276-S Building and directly north of 

Solvent Storage Tanlc, Tank connected to the 276-S Solvent Handling Facility. Tank276-S-14I. Thesystemiswestof · 
276-142, Hexone Storage The tank has an 89,000 L (23,575-gall} capacity. the railroad tracks. 
Tank,244-SX-15, !MUST 

600-269 600-269, Cross Site Accq,ted The sib: is an underground pipeline. It is marlced on Th~ pipeline extends from 1he SY Tank Ecology 200-IS-l 
Transfer line Replacement, the smface with "Underground Radioactive Material - Fann inside the 200 West Area to the 
New Cross-Site Transfer ~line" signs. An associated diveraion box, 244-A Lift Station in 200 East Area. A 
Linc Diversion Box 6241-A, is located east of Beloit large. portion of the line is located 

Avenue in the· 200 West hea. An associated vent between the·200 West and 200 East 
station, Vent Station 6241-V, is located between Areas, south of Route 3. 
200 East and West Areas, northwest of the 
241-EW-151 VentStation. 

HSVP lISVP, Hot Semiworks Accepted The site is a sealed, concrete-filled, vertically This valve pit is adjacent to the remains Ecology 200-IS-l 
.. Valve Pit. 201-C Diversion configured, stainless steel cylinder that is buried ofthe201-C Building and southeast of 

() 
I 
\0 

Box, Semi-Works Valve Pit beneath the ash barrier that was placed over the the main canyon area. It is located within 
decomlilissioned 201-C Process Building (sec the surface stabilized area known as 200-
200-E-4 l ). The surface stabt1ized area is posted with E-41. 
URM signs. The valve pit is not separately marked or 
posted. 

UPR- UPR-200-E-l, Wastt Linc Accepted The IJJIPlanned release is not separately marked or The release occum:d on the south side of &ology 200-lS-l 
200-E-l Failure on South Side of posted. the 221-B Building. 

221-B 

UPR- UPR-200-E-ll 7, Accq>ted The release was identified above an encased waste The spill occurred on the south side of &ology 200-IS-1 
200-E- Contaminated Liquid Spill, line on the south of PUREX and west of the nulroad the 202-A Building, west of the railroad 

117 UN-200-B-117 tunnel. The release site is no longer marked or posted. tunnel. · 
The release site is within a larger area that was surface 
stabilized in 1999, known as 200-E-103. 

UPR- lJPR-200-E-25, Accepted The release is not separately marked or posted. The The area of contamination extended Ecology 200-IS-1 
200-E-25 Contamination Spread from area south of PUREX, inside the fucility fence had southwest of PUREX, as far as 61 m 

the241-A-15I Diversion boen posted as a contamination area. In 1999, the (200 ft) beyond the 200 East Area fence. 
Box, UN-200-E-25 llll'ge posted contamination area was covered with 

clean backfill and chmg«I to a URM Area (200-E-
103). It is posst"ble this release contn"butcd to die 
contamination in the ami. 
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Table C-1 Waste Information Data System Waste Sites Assigned to 200..IS-1 and _200-ST-1 Operable Units (1). (31 Pages) 

Reclassification 
Lead 

Operable Code Names Classification Description Location Description Regulatory 
Status 

Agency 
Unit 

UPR- UPR-200-E-26, 241-A-151 Accepted The TCkase is not Sep61'ately marked or po51ed_ The Contamination 1mm this release spread Ecology 200-IS-l 
200-E-26 Release, UN-20()-E-26 area south of PUREX, inside the facility fence had southwest of the 241-A-151 Diversion 

been posted as a contamination area. · In 1999, the Box, outside of the 200 East Area 
large posted contamination area on the south side of perimeter fence and across Route 4S. 
the PUREX Facility was oovcred with clean backfill 
and changed to a URMArea (200-E-103)- It is 
possible this release contnouted to the contamination 
in the area 

UPR- UPR-200-E-3, Line leak · Accepted The release is not separately marlced orpostod. The release occurred on the south side of Ecology 200-lS-l 
200-E-3 from 221-B to 241-BX-154, the 221-B Building, between the 221-B 

UN-200-E-3 Building and Tank241-BX-154. 

UPR- UPR-200-E-3 l, 241-A-151 Accepted The release is not separately marked or posted_ 1be In 1961, the contamination spread from Ecology 200-IS-l 
200-E-31 Release, UN-200-E-31 area south of the PUREX Facility, inside the facility the 241-A-151 Diversion Box (located on 

fence had been posted as a contamination area. ht . the south.side of202-A), affected the 
l 999, the large posted contamnatioo =, located on PUREX exclusion area, areas northeast 
the south side of the PUREX Facility, was eovm:d of PUREX and east of the 200 East Area 
with clean backfill and changed to a URM Area (200- fence. 
E-103). It is poS$1ble this TClease contribuled to the 
contamination in 1he area. 

UPR- UPR-200-E-41, UN-200-E- Accepted *This is a duplicate of UPR-200-E-85. The site is located in the vicinity of the Ecology 200-IS-I 
200-B-4! 41 Soil Contamination in R-13 stairwell at the 22-1-B Building_ 

the Vicinity ofR-13 
Stairwell (221-B), UPR• 
200-~5 

UPR- UPR-200-E-42, 241-AX- Accepted The unplarmed release site currently in not marked or The241-AX-151 Diversion Box is Ecology 200-1S-1 
200-E-42 151 Release, UN-200-E-42 posted. located near the corner of 4th Street and 

Buffalo Ave, adjacent to the 204-AR 
Unloading Station. The unplanned 
release site include(] a dirt bank east of 
the 241-151-AX Diversion Box and 
w~s east of the established parlcing Jot. 

UPR- UPR-200-E!-44, Accepted The TC lease site is not separately marked or posted. The unplanned release occurred south of Ecology 200-IS-l 
200-:&44 UN-200-B-44, BCS Waste There is no visual evidence of the area that caved in_ 221-B, near the R-17 Change House 

line Leak South of221-B north of 7th St. The change house no 
longer exists-
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Table C-1 Waste Information Data System Waste Sites Assigned to 200-IS-l and 200-ST-1 Operable Units (1). (31 Pages) 

Reclassification 
Lead Operable Code Names Classification Description Location Descriptio• Reguatory 

Status Agency Unit 

UPR- UPR-200-E-45, Accepted A large an2 on the northeast come. of 7th Stn:et and The 241-B-154 Diversion Box is located Ecology 200-IS-l 
200-E-45 UN-200-E-45, Baltimore Avenue is surrounded wilh post and chain at 1he comer of 7th St and Baltimore 

Contamination Spread ftocn and marked as an Undcrgrowid Radioactive Material Ave. 1be release involved loose 
the 241-B-154 Diversion (URM) area. The URM surrounds the 241-B-154 contamination spreading in a 
Box Diversion Box, that has been covered with a coating southeasterly directioo from the 241 -B-

of gray grout. The original Unplanned Release is not 154 Diversion Box. 
separate]y marked or posted. 

UPR- UPR-200-E,65, Rejected The release is not separately marked or posted. The The release occUTTed south of the Ecology 200-IS-l 
200-E-6S UN-216-E-65, 241-A-151 (Proposed) area south of PUREX, including this release site, is 202-A Building (PUREX), inside the 

Diversion Box. Radioactive posted as an Underground Radioactive Material ~ facility fence and arolllld Diversion Box 
Contamination, UN-200-E- (site 200-B-103). 241-A-lSI. 
65 

UPR- UPR-200-&67, Rejecled The 1984 excavation has been backfiJled. The site is This site was located in an excavation Ecology 200-lS-1 
200-&67 UN-216-E-67, Excavation (Proposed) no longer marked or posted. site, north of 1he 272-A W parking lot, 

of Radioactively near the comer or 41h Street and Canton 
Contaminated Pipe Avenue. 
Encasement, UN-200-E-67 

UPR- UPR-200-E-77, UN-216-E- Accepted A large graveled area on the northeast corner of 7th 1bis site is located east of Ecology 200-IS-l 
200-E-77 S, 241-B-154 Diversion Street and Baltimore Avenue is surrounded with post 221-B Building, at the northeast comer oJ 

Box Ground and chain and marked as a URM area. The URM Baltimoce Avenue and 7th Street. It 
Contamination, UN-200-E- surrounds the241-B-154 Diversion Box, which has SUITOunds the 241-8-154 Diversion Box, 
77 been covered with a coating of gray grout. The area 

appears to have been posted in stages. A large posted 
oval area (URM) extends north and east from the 
d •version box. Another posted area (URM} extends 
west to Baltimore Avenue and turns northward. In 
January 2000, a separate contamination area was 
posted around a power pole (adjacent to a manhole) 
within !he larger URM. In 2002, the posting around 
the power pole was removed and a "Fixed 
Contamination ~,, sign was attached to the pole. 

UPR- UPR-200-E-78, UN-216-E- Accepted The diversion box has been isolated and covered with This site is locattd in the area aro1111d the Ecology 200-IS-I 
200-E-78 6, 241-BX-155 Diversion gray grout. The area around the diversion box and !he 241-BX-155 Diversion Box. south of the 

l3ox ground cootamination, 511Ifacearca above Tank 241-B-302-C have been 241-BX Tank Farm, northeast or B Plant 
UN-200-E-78 surface stabilized with gravel and posted with URM between AOanta and Baltimore Aves. 

signs. 
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Table C-1 Waste Information Data System Waste Sites Assigned to 200-IS-1 and 200-ST-1 Operable Units (1). (31 Pages) · 

Reclassification 
Lead 

Operable Code Names Classlflcation Description Location Description Regllhltory 
Status 

Agency 
Unit 

UPR- UPR-200-E-80, UN-216-E- Accepted The unplanned release is not separately marked or The release ()CCl)rred in an underground Ecology 200-IS-1 
200-E-80 8, 221-B R-3 line Bre3lc, posted. pipeline, located on the south side of the 

R-3 Radiation Zooe, 221-B. Canyon Building, near lhe 
UN-200-E-80 R-3 sturwcl\. The leak resulted in a 

conlaminated area measuring 30 m 
(100 ft) wide by 152 m (500 ft) long, 
along the south side of the 
221-B Builcmg. 

UPR- UPR-200-E-84, 241-ER- Accepted The 241 -ER-151 Diversion Box and Catch Tank 241- The release occurred adjacent to the Ecology 200-IS-l 
200-E-84 151 Catch Tank Leak, ER-311 are located inside a chain link fence that is 241-ER-151 DivenionBox, southwest of 

UN-200-B-84, UN-216-E,- radiologically posted. The release is not separately the :221 -B Building. 
12 marked or posted. . 

UPR- UPR-200-E-85, Line Leak Accepted The site was stabilized in 1984 and po&ted with URM UP~200-E-85 occumd south of the Ecology 200-IS-l 
200-E-85 at22l·B Staiiwell R-13, signs. The telease site is not labeled. The R-13 center of the :z21 -B Building, near the 

UN-216-E-13, UPR- Utility Pit was covered with a steel lid. R-13 Utility Pit. 
200-E-41, UN-200-E-85, 
UN-200-E-41 

UPR- UPR-200-&87, Accepted Some areas on the south side of224-B are posted with The UPR-200-E-87 site is loca~ on the Ecology 200-IS-1 
200-E-87 UN-216-E-15, 224-B South URM signs. The release site is not specifically south side of the 224-B Building in the 

· Side Plutonium Ground mded. 200 East Arc:a. 
Contamination, 
UN-200-E-87, 216-E-15 

UPR- UPR-200-E-96, Ground Accepted The site was descnbed in 1980 as an area measuring The release site include contaminated Ecology 200-IS-1 
200-E-96 Contamination SE of approximately 1.0 hectare (2.5 acrnl) located adjacent areas on the south and east sides of 

PUREX, UN-216-&24, to the east and south sides of 202-A (PUREX). These PUREX. 
UN-200-E-96 areas are now covered with gravel md posted as 

URMareas. 

UPR- UPR-200-W-102, UN-216- Accepted The east and south sides of the 224-T Building are UPR-200-W-102 occurred adjacent to the Ecology 200-IS-l 
200-W- W-12, UN-200-W-102, covered with gravel. The area along the east side of south and east sides of the 

102 224-T Under-ground Llne the 224-T building is pasted as an URM area. 224-T Building. 
Leak 
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Table C-1 Waste Information Data System Waste Sites Assigned to 200-IS-1 and 200-ST-1 Operable Units (1). (31 Pages) 

Reclassification Lead Operable Code Names Classification 
Status 

Description Location Descnptlon Regulatory 
Unlt 

Agency 

UPR- UPR-200-W-113, Soil AC(epted The original contaminated area was surface stabilized The site is an area east of the TX Tank Ecology 200-IS-1 
200.w. Contamination East of in 1990 and is surrounded with concrete marker posts Farm, on the east side of Camden Ave. 

113 241-TX, UN-216-W-23, and posted as a URM area. In 1998, 1999, and 2000 Posted Contamination Areas.are located 
Contamination Areas additional surface contnnination WllS identified west, south, nocth and east of the 
Around 241-TX-155 adjacent to the surface stabilized area and on the 241-TX-155 and 241-TX-152 Diversion 
Diversion Box, UN-200-W- north, south, east. and west sides of the diversion Boxes. 
113 boxes. Contamination Areas have also been identified 

on the surface of1D1dergrOW1d transfer lines associated 
with the 241-TX-155 Diversion Box. The additiooal . 
contamination areas, also considered a part of this site, 
are mmced wilh p~ts, chain, and "Contunination 
Area" and "Soil Contamination Area" signs. One 
small contamination area, southeast of24I-T (located 
on a transfer line to the diversion box) was·recently 
stabilized with gravel and is now postoo with URM 
signs. 

UPR- UPR-200-W-114, Accepted This site is no longer marked or posted. The release UPR-200-W-114 was located east of the Ecology 200-IS-l 
200-W- UN-216-W-24, Gro1D1d site, for many years, had bem a large area posted with SX Tank Farm. 

114 Contaminatioo East of a light chain banicadc with "Surface Radiation 
241-SX Tank Farm, Contamination" wmning signs. The 2 I 6-S-8, the 216-
UN-200-W-114 S-1, and the 216-S-2 Cn"bs were located within the 

larger contamination :zone.. The surface conbmination 
was scraped up and consolidated into other nearby 
waste sites. The o!hcr wutt sites were individually 
surface stabilized and reposted with ORM signs. 

UPR- UPR.,200-W-I 15, Rejected The site had boeu delineated with light chain banicade UPR-200-W-l 15 is located above the Ecology 200-IS-l 
200-W- UN-216-W-25, Ground (Proposed) and "Surface Cootaminatioo" waming signs. A wa6te encased transfer line that runs along the 

115 Contamination above site inspection, dooe in Februacy 1998, found the area east side of Cooper St The pipeline 
Tnnsfer line Along has been covc:rod with gravel and posted as an URM extends between the 242-S Evaporator 
Cooper Street SICa. FaC1lity and the U Tank Fann. 

UPR- UPR-200-W-131, Release Accepted The 241-TX-155 Diversion Box and Catch Tank 241- The release occurred near the Ecology 200-IS-1 
200-W- from 241-TX-155 TX-302B are surrounded with post and chain and 241-TX-155 Diversion Box, located east 

131 ''Contamination Aica" signs. Clean gravel has been ofCam:len Ave and east oflhe TX Tank 
placed arotmd lbe diversion box and a sign has boeu Farm. 
added to the chain boundary identifying this to be the 
location ofUPR-200-W-131 . 
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Reclassification 
Led Operable 

Code Names Classification Description Location Description Regulatory 
Status Agency Unit 

UPR- UPR-200-W-1 35, Release Accepted There are three major encased transfer lines associated The cav.e-in associated with Ecology 200-IS-l 
200-W- from 241-TX-155, with the241•TX-155 Diversion Box. There have been UPR-200-W-135 was located 

135 UN-200-W~J35 many areas of contamination identified on these approximately 46 m (150 ft) northwest of 
trarufer lines during 1999, 2000, and 2001 . 'I;iis the 241-TX-155 Diversion Box. The 
unpl<llllled release is not separately marked or posted. diversion box is located east of Camden 
UPR-200-W-113 is located on a transfer line directly Ave and east of1hc TX Tanlc Fann. 
west of the 241-1X-1S5 Diversion Box and is 
su1TOOIJded with concrete marker pOSts and 
URMsigns_ 

UPR- UPR-200-W-160, Line Rejected The area around the 241-1X-1S4Divasion Box has The release location is the area around Ecology 200-JS-1 
200-W- Break at24l-TX-302C, (.Proposed) been stabilized with shotcrete. This UPR is a the 241-1X-1S4 Diversion Box and 

160 UPR-200-W-38, UPR-200· duplicate ofUPR-200-W-40 illld UPR-200-W-38- CatchTank241-1X-302, 811d between 
W-40, 216-T-30 UPR-200-W-38 is 1be site that will remain. the221-T Building and tbe 

222-T Building, near section R~l l of 
221-T. 

UPR- UPR-200-W-161, UN-216- Accepted The site is a large radiologically controlled area posted The site is located east of U Taruc Fami, Ecology 200-IS-l 
200-W- W-35, UN-200-W-161 with URM signs. on the cast side ofCam:lcn Ave. lt 

161 extends northward from the comer of 
16th St and Camden Ave and the 
241-U-152 Diversion Box. 

UPR- UPR-200-W-164, Overhead Accepted The above ground UNH line bas been removed. Toe UPR-200-W-164 affects the soil beneath Ecology 200-IS-l 
200°W- UNH Line Leak, UN-216- "Radiation Arca" signs 1hat sunoonded the pipeline the abovegroimd UNH pipeline that 

164 W-29 were also removed. A portion of1he site was interim extended from204-S to 224-U. The 
stabilized in 1993. An area of coolamioated soil UNH line was atlllcbed io a steam line, 
found under the steam line, adjacent to the 216-S-9 located north of the 204-S Building. 
Cn"b, was covered with clean soil and posted with 
URM warning signs. 
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Table C-1 Waste. Information Data System Waste Sites Assigned to 200-IS-1 and 200-ST-1 Operable Units (1 ). (31 Pages) 

Reclassification Lead 
Operable Code Names Classifiatioa. Description Location Description Regulatory 
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Agency 

Unit 

UPR- UPR-200-W-167, Accepted The original release site, identified in 1985, was a soil UPR-200-W-167 was located adjacent to Ecology 200-IS-1 
200-W- Contamination Migratioo contamination area located adjacent to the east side of the TY Tank Farm fence, extending cast 

167 from 241-TY, UN-216-W- !he TY Tank Farm. .A.&r the contamination was and north from the fence. 
32 scraped and removed in 1986, the site was no long-er 

marked or posted. Later, in 2000, three areas on the 
east and northeast sides of the TY Tank Farm (within 
the original boundaries of this Unplanned Release) 
were reposted as "Contamination A=u" (CA). 
Contaminated anthills and growing contaminated 
vegetation was found on top of a tank firm transfer 
line located outside the eastern tank farm fence (also 
ll0e WIDS site code 11i0-W-78). In Noveiooer 2000, 
the conlaminated areas were covered with bio-banier 

; material and gravel. These ax:eas were reposted wi1h 
URM signs. The undergi:ound radioactive pipeline is 
marked with posts and ''Radioactive Pipeline" signs.. 
The pipeline nms through the recently stabilized=· 

UPR- UPR-200-W-2, Acceptod The area around stairwell R-19 at the 221-T Facility is The cavc,-in occurred on the southeast Ecology 200-lS-1 
200-W-2 UN-200-W-2, Underground currently paved with asphalt. A long, narrow URM side of the 221-T facility, near stairwell 

Waste Line Leak area is posted around the R-19 area. R-19. 

UPR- UPR-200-W-21, UN-200- Accepted The release affected an area between 221-T and 222- The release occurred at the F.cology 200-IS-1 
200-W- W-21, UN-216-W-36, T. This area is curn:ntly covered with shotcrcte and 241-TX-154 Diversion Box, located east 

21 Process Line Cave-in at posted with URM signs. · of the 221-TBuilding. 
241-TX-154 Diversion Box 

UPR- UPR-200-W-27, Tr.uufer Accc:pted This is a duplicate ofUPR-200-W-29, which occurred The site is located at the southeast comer Ecology 200-IS-l 
200-W- Line Lealc at 23rd and on November 15, 1954, at the comer of 23rd St and of the intctsection of Camden Ave and 

21 Cami.en, UN-200-W-27, Camden Ave. This site code is scheduled to be 23rd St. 
UN-216-W-5, Duplicate of reclassified to be rejected . 
UPR-200-W-29 

UPR- UPR-200-W-28, Release Accepted The unplanned release site is not separaltly marked or The release site is located adjacent to the Ecology 200-IS-l 
200-W- from 24lcTX-155 posted. The documented contaminated area was · 241-TX-155 Diversion Box, 

28 Diversion Box, UN-200-W- found at lbe 24 l-TX-155 diversion box. ThCt"C isa approximately 244 m (800 ft) east of the 
28 large posted URM area west of the diversion box and TX Taruc Farm and north of the 200 West 

several smaller radiologically posted areas in this Area Powerhouse Pond. 
vicinity (see UPR-200-W-113 and UPR-200-W-135).. 
The diversion box has been isolated and weather 
covered and is marked and posted with various 
radiological control signs. 
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Reclassification Lead Operable Code · Names Classification 
Status Description · Location Description . Regulatory Unit 
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UPR- UPR-200-W-29, Transfer . Accepted The area is currently surrounded with steel posts, The si le is located at the southeast C-OinCI" Ecology 200-IS- I 
200-W- Line Leak, UN-200-W-29, covered with gravel and }lOSted as an URM Area. of the intersection of Camden Ave and 

29 UPR-200-W-27, 23rd St. 
UN-200-W-27, 
UN-216-W-5, 23rd and 
Camden Line Break 

UPR- UPR-200-W-32, UNH Accepted The release site is not currently marked or posted. The release occurred near the northwest Ecology 200-IS-l 
200-W- Transfei- line Break, Thfe above ground pipeline has been removed. comer of the REDOX exclusion in 1954. 

32 UN-200-W-32 

UPR- UPR-200-W-33, Ground Accepted The release site Occurred inside the fenced The site is located approximately 28 m Ecology 200-IS-l 
200-W- Contamination at 224-U, 224-U Facility boundary. The site is no longer (90 ft) east of the 224-U Building. 

33 UN-200-W-33 marked or posted. 

UPR- UPR-200-W-35, Ground Accepted Much of the area north o[ REDOX has been surface The site 'WaS located along the above Ecology . 200-IS-1 
200-W- Contamination Near UNH stabilized. The unplanned release site is not marked ground UNH process line, that ran ftom 

35 l'roc~s line, UN-200-W- · or posted. REDOX to U Plant, at a location just 
35, lIBDOX to 224-U UNH outside and to the north of the REOOX 
Line Leak exclusion area. 

UPR- tlPR-200-W-3B, Line Accepted The area around the 241-TX-154 Diversion Box and The release ~ on the southeast Ecology 200-IS-1 
200-W- Break at241-TX-302C, the catr:h tank has bun stabiliz.ed with shotaete. The side ofTPlant (221-n. between the 

38 UPR-200-W-160, area is posted with URM signs, but the unplanned 241-TX-154 Diversion Box and the 
UPR-200-W-40, release is not specifically marlced. · 241-TX-302 Catch Tank. The liquid 
UN-200-W-38, 216-T-30 release affected a large area between the 

221-Tand 222-T Buildings. 

UPR- UPR-200-W-40, Line Rejected - This site code is recommended for deletion because ii The spill occurred in the 200 West Area, Ecology 200-IS-l 
200-W- Break near 241-TX-154, (Proposed) is a duplicate ofUPR-200-W-38 and southeast of the 221-TBuilding between 

40 UPR-200-W-38, UPR-200- UPR-200-W-160. UPR-200-W-38 has been selected the 241-TIC-154 Diversion Box and 
W-160, 216-T-30, UN-200-
W-40, 

to be the "surviving" site cod_e for this incident. Catch Tank241-TIC-302C. 

UPR- UPR-200-W-49, Accepted Rejected T)lc SX Tank Fann is sumnmded by a chain link In 1958, contamination from inside SX Ecology 200-IS-I 
200-W- Contaminatioo Southeast of (Consolidation) fence posted with various radiological warning signs. Tank Farm was spread by the wind, 

49 241 -SX, UN-200-W-49 The unplanned release located outside the tank farm causing an area of approximately 
fence, as descnoed in 1958, is not marked or posted. . 464.5 m2 (5,000 ft2) outside of the 

southeast comer of SX Tank Fann to be 
contaminated. 
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Lead 
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UPR- UPR-200-W-5, Overflow at Accepted The unplanned release no longer is marked or The site coru;ists of the F.cology 200-JS-1 
200-W-5 241-TX-lSS, UN-200-W-S separately posted. In 2000 and 2001 multiple areas of 241-TX-155 Diversion Boxand the 

soil and vegetation contamination were identified and adj aoent bill side to the west. The 
all were posted. Fot consolidation purposes, all of the divCTSKlll box is located east of Camden 
new contamination areas were recorded and mapped Ave, east of the TX Tank Farm. 
as UPR-200-W-113. 

UPR- UPR-200-W-o, Accepted The grOlllld around thef"l-U-1S1 and tbe241-U-152 The contamination spread occurred at the Ecology 200-IS-I 
200-W-6 UN-200-W-6, Diveision Boxes bas been covered with gnvel. The 241-U-151 and 152 Diversion Boxes, 

Contamination Spread from diversion boxes are marlccd and posted but the located east of the U Tank Fann, near the 
241-U-lSl and 241-U-152 unplillllled release ·is not separately identified. comer of 16th St and Camden Ave. 
Diversion Boxes 

UPR• UPR-200-W-64, Road Accepted The com.er of 23rd Stand Camden Ave bas been The release is located between the east Ecology 200-IS-l 
200-W- Contaminatioo at 23rd and stabiliz;ed with clean pvel because of two waste line shoulder of Camden Avenue and the 

64 Camdm,. UN-200-W-64 leak events. The stabilized. area is surrowided with posted URM area (UPR-200-W-29/ 
chain and J>06ted with URM signs. The road UPR-200-W-97), mar the comer of 23rd 
shoulders are not posted. This UPR site is not St and Camlen Ave. 
separae1y marked or posted from the stabilized UPR-
200-W-29 and UPR-200-W-97 release sites. 

UPR- UPR-200-W-79, Accepted Alpha contamination was spread inside and outside of The release occurred at the 241-Z area, Ecology 200-IS-1 
200-W- Contamination Spread at the 241-Z Sump nidiation zone fence. The area was south of the 234-SZ Building. and inside 

79 241-Z, UN-200-W-79 decori.taminated ll!ld is no longer marked or J>061ed. It the 234-SZ Exclusion Fence. 
occurred in the gr11Veled and concrete area around the 
241-Z Building. 

UPR- UPR-200-W-97, Transfer Accepted The site is located at the comer of 23rd StTeet and The release occurred southeast of the T Ecology 200-IS-l 
200-W- Line Leak, UN-216-W-5, Camden Ave. It is marlced.and posted as URM. The Tank Fann at the comer of 23rd St and 

97 UN-200-W-97 release site was stabilized with clean soil, sand, Camden Ave. 
.. Urcabore herl>icide, and crushed rock. 

UPR- UPR-200-W-98, Accepted The area around door R-19 is paved with asphalt and lbe release site is located near !he Ecology 200-IS-t 
200-W- UN-216-W-6,221-T Waste posted as a URM area. The area is not specifically southeast comer of the 221-T Canyon 

98 Line Break atR-19, marked as an unplanned release site. Building, at door R-19. 
UN-200-W-98 
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Reclassification Lead Openble Code Names Classification Description Location Descriptio:a Regulatory 
Status 

Agency Unit 

UPR- UPR-600-20,UN-216-E- Accepted The underground transfer line extends from the The site extends lrom the Ecology 200-IS-I 
600-20 · 41, Cross Country Transfer U Plant in the 200 West Area to the 241-ER-151 Divenioo Box in the 

Line Contamination, Cross 241-ER-151 Diversion Box in 200 East Area. The 200 East Area and to the 241-UX-154 
Site Transfer Line site includes the contaminated· soil and vegetation Diversion Box in the 200 West. Area. 

located on the surface of the cross-site transfer line, as The majority of the transfer line is 
well as the pipeline itself. The surface of the located m 1he 600 Area, between the 200 
underground line has been slabili7.cd and is currently East and West Areas, south of Route 3. 
posted with. URM signs. A large mound of soil, The pipeline is approximately 2.3 mi 
located south of the 241-EW-lSl·Vent Station, is long. 
associated with the original transfer line sulface 
stabili:z8tion activities. The soil mound is posted with 
URMsigns. 

200-ST-1 Septic Tanks and Drain Fields WIDS Sites 

200-E-24 200-E-24, 6607-11,2704- Accepted The septic and dosing tank area (about 60 ft by 10 ft) The site is west of B Plant and east of Ecology 200-ST-l 
HV Septic System bas S manholes at grade and two 7-ft-high 4-in.- Route 4 south. It is east of2704-HV and 

diameter metal pipe air vents. The drain field is west of the 216-8-62 Cnl>. A GPS 
within a fenced area about 300 ft north of th.c septic survey was done in August 1998 . 
tmk area. The drain field fenced area is about 130 ft 
by J60 ft; and has six valve boxes and a gate at the 
south end. The drain field consists of three trenches. 
and one trench reserved for future use. 

200-E-5 200-E-5, 2607-E2,'2607-E2 Accepted The septic tank has three access ports. It is a single The tank and drain field are located in the Ecology 200-ST-l 
Septic Tank and Tile Field compartment 18,730 L ( 4,950-gal) capacity tank with south portion of200 East Area, adjacent 

a I 900 L (500- gal) dosing siphon. to I st St and east ofBaltimore Ave. 

As ofFebruary 15,1001, it was not marked in the 
field. 

200-E-6 200-E-{;, Septic Tanlc, Accepted The septic tank is SUITOunded by chain with four stoel The site is located just east of lhc Ecology 200-ST-l 
Sanilaiy Sewer Repair and posts painted yellow. The tank is po.sled with a septic 221-B Building and south of the inactive 
Replacement 2607-E4 tank sign. The tank bas two 10 cm (4-in.) PVC pipes 2607-E4 Septic Tan1c. 

that protrude vertically from the ground. The sanitary 
tile field is su1t0unded with a steel post and chain 
barricade and is posted wi1h "Caution Underground 
ludioactive Material" signs. 

200-E-7 200-B-7, 2607-EO Septic Accepted The tank is part of the 2607-EP System. CutTe11t and This septic tanldpu~ station is located Ecology 200-ST-l 
Tank and Tile Field proposed additions to this system bring its design east of the 2711-E Building and north of 

daily flow to 20,440 L (5,400 gal). The t:anlc was 4th SL 
prefabricated with a 1.~I first chamber and a 
1000-gal second chamber. ·Toe associaled drain field 
has been abandoned. 
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Reclassification Lead Operable Code Names Classification Description Location Description Regulatory Sunis 
Agency 

Unit 

200-E-9 200-E-9, 2607-EN, Accepted The above-ground area is posted "Sc:ptic Tank 2£,07- The site is 75 ft south of the southwest Ecology 200-ST·l 
2727-E Septic System, EN." The area is surrounded with metal fence posts coroer of the 2727-E Safeguards and 
2607-EN Septic and chain. Three concrete and one PVC cylinders Security Building, which is in the 
Tank/Pump Station (manholes) with covers protrude above grade in the 200 East.Area on 4th St. 

llllderground tank area. The surface is distutbed and 
covered with Russim thistle, cheat grass, and other 

. weedy species. Two "Sanitary Tile Field~ signs are 
located south of the septic tank. 

200-W- 200-W-l<l, 272-WA Septic Rejected This site is a duplicate of2£,07-WL, which also is Ecology 200-ST-l 
34 System North of213W, (Proposed) listed in WIDS as servicing the 272-WA Building and 

2607-WL, Duplicate of being north of11iat facility. 
26<:fJ-WL 

200-W- 200-W-51, Septic Tank Accepted The site is an abandoned septic tank that bas been The site is localed north (and slightly Ecology 200-ST•l 
51 (abandoned) filled and covered. The septic tank was discovered east) of the SY-101 tank, north of the SY 

during excavatioos (for exhauster upgrades) outside Tank Farm fence. 
SY Tank Fann. The tank is not marked or -posted. 

2607-El 2607-El Accepted This septic tank is constructed of reinforced concrete This septic tank is located notth of 4th St Ecology 200-ST-l 
with walls and floors . The associated drain field is and east of Baltimore Ave. The tile field 
778 m1 (8,376 ft1) . is north of the tank. 

2607-Ell 2607-Ell Accepted This unit is a two-chamber tank. The tank has an The site is located inside 200 East Arca, Ecology 200-ST-1 
associated drain field and a capacity oO,500 L (927 north of 4th St and east of Baltimore 
gal) per day. Ave. The system is located southeast of 

the Dry Materials Receiving and 
Handling Facility silos. 

2607-El2 2607-El2, 2607-E12 Septic Accepted The septic system consists of lhe old 18,927 L (5,000 Both septic tanks are located east of Ecology 200-ST-l 
System gal) O tank (the old drain field was plugged ofl) that Canton Ave, north of 4th St and west of 

was converted to a dosing chamber when the new the 207-A South retention basins. The 
37,854 L (10,000 gal) septic tank was imtallcd drain field is located C3$I of the retention 
approximately 45 ft (13.7 m) to the south. The trench- basins and has a barricade marker fence 
like drain field for this system is located around the large depression. 
approximately 122 m (400 ft) east of the tanks.. 

26<:fJ- 2607-EIA, 26<:fJ-E!A Accepted The system includes a septic tank, a dosing chamber The septic system is located inside the Ecology 200-ST·l 
EIA Septic System, L-272 and a three-section dr.iin field. The aJCa is covered 200 East Area, nor1h of 4.th St and west 

1 
Regional System with gravel and marlced appropriately. of Baltimore Ave. 
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Reclassification 
Lead Operable 

Code Names Classification Descripti1>n Location Description Regulatory 
Status Agency 

UB[t 

2607-E3 2607-E3, 2607-E Septic Ac.cepted Tue site Is a septic tank: and drain field. It is This unit is located approximately 100 m Ecology 200-ST-l 
Tank and Drainfield, 26CJ7- surrounded with a chain and marked with a sign that (400 ft) north of the 221-B Building. The 
E3 Septic System, TFS of reads "Sanitary Sewer/Drain Field." drain field is located north of the septic 
218-E-4, Tile Field South 

The septic tank is constructed of mnforced conaete. 
tmk and south of the 218-B-4 Burial 

of218-E4 
The tank is 8.7 m (28 ft 8 in.) long, 2.7 m (9 ft) wide, 

Ground. 

and 3.8 m (12 ft 6 in.) deep (interior dimcosioos). The 
tank had a design capacity of 38,680 L (10,220 gal) 
based on a user capacity of292 persons, a flow of 
132 L (35 gal) of sewa~ per capita per day, and an 
average detention time of l day. The top of 1he tank: is 
at the ground surface. The tmlc was accessed through 
three 0.9 m (3 ft) manholes. 

The drain field consists of at least 712 m (2,336 ft) of 
vitrified clay pipe or drain tile (at least 2.4 m [8 ft) per 
capita). The laterals are open jointed and are spaced. 
2.4 m (8 ft) apart. 

2607-E4 2607-E4, 2607-FA Septic Accepted The septic t.ric and tile field are marked with a The i607-E4 Septic Tank is located "Ecology 200-ST-1 
Tank and Tile Field Sanitary Sewer/Drain Field sign and lie with a posted northeast of the 221-B Building. The tile 

area. The 2607-E4 Septic Tank is constructed of field is northeast of the tank. 
reinforced concrete that drains to an adjacent tile field. 
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Reclassification Lead Operable 
Code Names Classification Description Location Description Regulatory 

Status 
. Agency 

Unit 

2607-E5 2607-E5 Accqited This septic system receives sanitary wastewater. and This unit lies north of the 209-E Building Ecology 200-ST-1 
sewage. This system includes a single compartment and east of the 2607-C Sanitary Cnl>. 
tank with a dosing system and a leaching trench. The 
site includes an abandoned tile field that was replaced 
by the sanitary leaching trench. 

The construction details for the sanitary leach trench 
are contained in Hanford Site Drawing H-2-4602. 
The trench i& 21.9 m (75.ft) long. LS m (5 ft) wide at 
the bottom, and approximately 3. l m (10 ft) deep. 
The excavation had a 1.5:1 side slope and is lined with 
3 rowsof20 cm.x20cmx 41 c:m (8 x 8 x 16in,) bond 
beam concrete blocks that run the entire length of the 
trench site on top of0.6 m (2 ft) of cobble fill The 
trench was covered with 0.3 m (1 ft) of gravel and a 
polyethylene cov~ and baclcfiDed with the centerline 

· of the ts:ench to 0.3 m (1 ft) shove the original grade. 
A distnl>ution box at the eastern edge of the trench· 
received waste from the up-gradient septic tanks and 
distnl>utrd it into the concrete block channels. 

The following infonnation was obtained from 
HW-22955, Hot Semiworks Manual Part I : 

All waste from the 2704-C Office and Gate House and 
2707-C Change House was considered sanitariwaste 
and was disposed of separately from the chemical, or 
production waste. A 10.2 cm (4-in.) tile sewer ran 
from these bmldin~ to a sq,tic tank and tile field 
outside the Hot Semi-Works cxclusioo area. The 
sewer ran parallel to and 20. 7 m (68 ft) south of the 
exclusion area north fence. The septic tank is 19.2 m 
(63 ft) west of the c:xclusion area west fence. 
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Table C-1 Waste Information Data System Waste Sites Assigned to 200-IS-l and 200-ST-1 Operable Units (1). (31 Pages) 

Reclassification Lead Operable Code Names Classifi.CAtion Description Location Description Regulatory 
Status 

Agency 
Unit 

The septic tank is a buried coocrete settling tmk 3.65 
rn (12 ft) long by 1.8 m (6 ft) long!>y 1.5 rn (5 ft) deep 
(inside dimensions). The bottom and walls are 
20.3 cm (8 in) thick The top is 152 cm (6 in) thick 
and has two 61 cm (24-in.) difflleter access ports'. The 
overflow is 1.18 m (46.5 in.) from the bottom 
resulting in a hold-up of 7948.5 L (2,100 gal). The 
overflow from the septic tank drained to a tile field. 
This field consists of 6 runs of 102 cm (4-in.) tiles, 
each 15.2 m {50 ft) long. The tile was laid with open 
joints in an 45.7 cm (18-in.) gravel bed 61 cmto 
91 cm (2 to 3 ft) below grade 

2607-E6 2607-E6 Accepted The site is a septic tank and drain field. The drain This unit is located inside the 200 East Ecology 200-ST-1 
field is surrounded by a wooden fence. The surface is ~ . north of Mobile Office 405 
vegelated with bltlsh. (M0405), between two raihoad spurs. 

2607- 2607-FJA., 2007-E7 Accepted This septic tank receiws sanitary wastewater and This system lies north of the Ecology 200-ST- l 
IDA sewage. This tank is a 1.7 m (S.5-ft) by 2.7 m 209-E Building and west of the 

(8.75-ft) precast concrete septic tank:with a single 61 2607-ES Septic Tanl<. 
cm (24-in.) diameter cover. The tank is inline with the 
2607-ES Septic Tanlc and the 2007-.E (WIDS 2607-
FJB). The septic tank drains to the sanitary leaching 
trench. 

2607- 2607-E7B, 2607-B7B Accepted This septic ank receives sanitary wastewater and This system lies north of the Ecology 200-ST-l 
E7B . Septic System, 2607-E7 sewage. This tank is a 1.7 m (5.5-ft) by 2.7 rn 209-E Building and west of the 

(8.75-ft) precast concrete septic tank with a single 61 2607-E5 Septic Tank. 
cm {24-in.) diameter cover. The tank is in line with 
the 2607-E5 Septic Tanlc and the 2607-E7 (WIDS 
2607-E:JA). The septic tank drains to the_sanitary 
leaching trench. 

2607-ES 2607-ES, 2607-ES Septic Accepted The septic tank surface is identified by two circular This unit is localed north of 1st.St and "Ecology 200-ST-l 
Tank and Tile Field access ports surrounded wilh concrete. A sign, on the east of Baltimore Ave, across from the 

ground in April 200 l, reads .. 2607-ES." The 2101-M Building. 
associated drain field _had a capacity ofl3,400 L 
(3,533 gal) i>C'" day. 

2607- 2607-E8A., 2007-ESA Discovery The septic system is surrow.dcd with light-<luty posts The septic system is located south of the Ecology 200-ST-l 
E8A Regional Septic System and chain. 284-E Powerhouse, on the east side of 

· BaltimoreAve. 
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Reclassification Lead Operable <;::ode Names Classification Description. Location Description Regulatory Status Ageuy Unit 

2607-E9 2607-E9, 242B/BL Septic Accepted This 1900 L (500-gal) septic tank received sanitary This unit lies north of the 207-B Ecology 200-ST•l 
Tank wastewater and sewage from the 242-B.and the 242- Retention Basin and east of the 242-B 

BL Buildings. This system has an associated drain Building. 
field. It wu abandoned and Che tank filled with sand. 
The site is in a contamination area. 

A brief visit was made to the site in February 2000 to 
find the drain field and to try to invrove the mapping 
of the site. A "Drain .field" sign was found on the 
ground oo the eastern side oftbe contamination area 
that surrounds the site. The former extent of the drain 
field cm be approximated using fence posts (some of 
which still have chain attached) inside the 
contamination area, fallen chain on the ground plus 
the fence po51S making up the eastem boundary of the 
contamination area. No accC$$ ports, lids, or risers . 
associated with the septic tank were viSI'ble. Evidence 
of the septic tank may have been obscured by 
twnbleweeds growing in 1he center of the 
contamination area near the drain field. 

2607-EA 2607-EA, 2<1J7-EA Septic Accepted Tols unit includes a drain field. The septic system is located west oflhe Ecology 200-ST-l 
Tank and Drywell A Tank Farm and directly south of the 

244 AR Building. 

2607-EC 2607-EC Accepted This unit includes a drain field. It is located inside the Erology 200-ST-l 
A Tank Farm near the northeast coma. 

2607-EE 2<1J7-EE, 2607-EE Septic Accepted The site is a septic tanlc wilh a drain field extending The septic tank is located northeast of the Ecology 200.-sT-l 
System northeast of the septic tllnk.. The area is surrounded 202-A Building, east of the railroad cut, 

with light-duty posts and chain. One riser pipe is inside the PUREX e:x:clusion fence. 
visible. 

2<1J7-EH 2607-EH, 2607-EH Septic Accepted Rtjected · WIDS site 2607-E~ has been descnl>cd as a septic This septic system has been descnl>cd as Ecology 200-ST-l 
System tank and associated drain field. being located on the west side of 

Baltimore Ave adjacent to the east side o1 
the2101-M Building. 

2607-EK 2607-EK Accepted Closed Out The 2<1J7-EK Septic Tank is a reinforced concrete The 2607-EK septic system ii located Ecology 200-ST-1 
tan\: and posted in the field as "Septic Tank 2607EK." east of Baltimore Ave, northeast of the 
The associated drain field is east of the lank. The 2750-E Building, and south of the 
drain field consists of 11 parallel runs of 15 cm (6-in.) 2607-ES Septic System. 
perforated drain pipe. The nms arc 27 m (90 ft) long 
and spaced 2.4 m (8 ft) apart. 
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Code 

2607-EL 

2607-EM 

2607-EP 

2607-EQ 

2607-ER 

2607-
FSM 

2607-
FSN 

2607-0F 

Names Classification 

2607-EL, 2607-EL Septic Accepted 
Tank/Pump Station 

2607-EM Accepted 

2607-EP Accepted 

2607-EQ Accepted 

2607-ER Accepted 

2607-FSM, 609 Building Accepted 
Septic Tank2607-FSM, 
100 Area Fire Station 
Septic_Tank, 1607-FSM, 
6607-FSM 

2607-FSN, 609A Building Accepted 
Septic Tank 2607-FSN 

2607-0F, 2607-GF Septic Accepted 
System, 2607-GF Septic 
Tank and Drain Field 

~ - - ---- - - --- - - - - - - - -- -

Recla.ssification Description 
Status 

The site is surrounded with steel posts and chain. It in 
marked with "Septic Tanlc'' signs. Three access ports 
are visible on the swface. This septic tank-pump 
station is a part of the 2607-EP System, which was 
reconstructed in 1994. 2607-EL is pmnitted and 
approved by the Washington State Department of 
Health for a flow of 54, 890 L per day. 

The 2607-EM Septic Tanlc is constructed ofreinfotced 
concrete and receives sanitary wastewater and sewage 
from tbe 2721-E Building. The system drains to the 
2607-ED Drain field. 

'The 2607-EP System includes a septic tank and 
associated drain field. 

The 2607-EQ.Septic Tank is constructed of reinforced 
concrete. The associated drain field is approximately 
431 rn2(4,644 ft') . 

Closed Out The 2607-ER system includes a septic tank and a 
trench-type drain field. The tank has two access ports. 
As ofFebroary 20, 2001. it was not posted in the field. 

The 6607-FSM Septic Tank is a single-<:hamber, 
reinf~ed concrete tank. This unit includes a drain 
field. 

The 2607-FSN Septic Tanlc and drain field lie beneath 
an asphalt walkway and several trees. The system was 
abandoned and replaced by the 6607-4 Septic System 
in 1988. 

Rtjected WIDS site 2607-0F was d~bed in Cramer (1987) 
as a septic lllnk and associated drain field. However, 
it hl<ely does not exist 

Lead Operable Location Description Regulatory 
Agency 

Uait 

The site is located south of 4th St, near F.cology 200-ST-1 
the western entrance to the 200 East 
Arca. 'The septic system is located sooth 
of2727-B and west of the MO-
294 Building. 

This unit lies northwest of the associated Ecology 200-ST-1 
drain field and southeast of the 
2721-Building. 

This unit lies southeast of the M0-388 Ecology 200-ST-1 
and northeast of the 2721-E Buildings. 

This unit lies northwest of the Ecology 200-ST-1 
2753-E Building and southeast oflhe 
Ames Ave and 2nd St inter"Section. 

The site is iocated north of the Ecology 200-ST-l 
2101-M Building and west of Baltimore 
Ave,just south oftbe railroad tracks: 

The septic sy:itcm lies at tbe southwest Ecology 200-ST-l 
comer of the 609 Building (lOON Fire 
Station) and northwest of the intersection 
of Route I and Route 4 North in the 
600Area. 

The 2607-FSN Septic System was Ecology 200-ST-l 
located at the southeast corner of the 
609-A Building, which is located on the 
south side of Route 3 in tile 600 Arca. 

This system bas been described as being . Ecology 200-ST-l 
located north of the Dry Materials 
~ving and Handling Facility (2400E) 
and across the railroad tracks that run on 
the north side of lhe facility. 
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2607-N 2607-N Accepted The site is a septic tank and drain field. The tank is a The unit is located 6 m (20 ft) south of Ecology 200-ST-l 
rectangular, open-topped, concrete tank buried to the 2743-N Guard House foundation and 
grade level -south of the 212-N Building. The drain 

The 2607-N Septic Tan.le is construcled of reinforced 
field lies south of the septic tank system. 

concme. The tank is 1.2 m (4 ft) long, 60 cm (2 ft} 
wide and 2.5 m (8.25 ft) deep (inner dimensions). The 
tank had a design capacity of 795 L (210 gall) based 
on a user capacity of 6 persons, a flow of 132 L (35 
gal) of sewage per capita per day, and an avenge 
detention time of 1 day. The top of the tank u at tbe 
ground surface and the tank is accessible through a 
0.9 m (3-ft) access port. 

2607-P 2607-P Accepted The site is a septic tank and drain field. The tank is a The site is located south of the Ecology 200-ST-l 
rectangular, open-topped, soil-filled concrete tank 2743-P Guard Hoose foundation and 
buried lo grade level. south the 212-P Building. The drain field 

. The 2607-N Septic Tan1c is constructed of reinforced 
lies south of the septic tank. 

concrete. The llmk is 1.2 m (4 ft) long, 0.6 m (2 ft) 
wide and 2.5 m (8.25 ft) deep (inner dimc:nsioos). · The 
tan1c had a design capacity of79S L (210 gal) based on 
a user capacity of 6 persons, a flow of 132 L (35 gal) 
of sewage per capita per day, and an _average detention 
timcofl day. Tuetopofthc1ankis 'attheground 
smface and the tank is accessible through a 0.9 m (3-
ft) access port. 

2607-R 2607-R Accq,ted The site is a septic tanlc and drain field. The tank is a The unit is located south of the Ecology 200-ST-l 
rectangular, opcu-topped, soil-filled ooacrete tank 2743-R Guard House foundation and 
buried to glade level. south of the 212-R Building. The drain 

The 2607-N Septic Tank is constructed of reinforced 
field lies south of the septic tank. 

concrete. The tanlc is 12 m ( 4 ft) long, 0.6 m (2 ft) 
wide and 2.5 m (8.25 ft) deep (inner dimensions). The 
tank had a design capacity of795 L (210 gal) based on 
a user capacity of 6 persons, a flow of 132 L (35 gal) 
of sewage per capita per day, and an average delenlion 
time of 1 day. The top of the 1ank is at the ground 
surface and the tank is accessiole through a 0.9 m (3-
ft) access port. 
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Reclassification 
Lead Operable 

Code Names Classification Description Location Description Regulatory 
Status Agency 

Ullit 

2607-Wl 2fm-Wl Accepted The 2607-Wl Septic Tanlc was coostructed in 1994 of This unit lies southeast and across F.cology 200-ST-l 
reinforced concrete and receives sanit:uy wastewater Bridgeport Ave from the associated d..iin 
and sew.age. ·The system has an associated drain field. field, and northeast of the 

2713-WB Building. 

2607-W2 2607-W2 Accepted The 2607-W2 Septic Tank is surrollllded by posts with This unit lies southwest of the main Ecology 200-ST-1 
no radiation warning signs, This system was taken 200 West Area guard gate and southeast 
out of service and formally abandoned in l ?94-. The of the 2704-W Building. 
drain field lines have been cut and the septic tank was 
filled with soil. The drain field had a capacity of 
2970 L(785 gal) per day. A gravity tie line was 
installed to connect this small system to a collection 
that serves the 2607-Wl Septic Tank. 

2607-W3 2607-W3 Accepted The 2(/;)7-W3 Septic Tank bas been p~ filled This unit lies n!)rtheast of the Ecology 200-ST-1 
with =d, and abandoned in place. The 241-T-361 Settling Tank. approxirmtcly 
2607-W3 Septic Tank was constructed of reinforced 6i m (200 ft) north of 23rd St Md 244 m 
cor!C£Ctc. At one time, the eastern access was posted (800 ft) southwest of the 224-T Building. 
with a "Radioactive Material" warning sign. This 
system includes a drain field that was expanded in 1he 
l950's. 

2(/;)7-W4 2(/;)7-W4, T Plant Septic Accepted The 2607-W4 Septic Tank is a singk compartment This unit lies northwest of the Ecology 200-ST-l 
Tank and Orain Field tank constructed of reinforced concrete. The drain 221-T Canyon Building and southwest of 

. field measures 3.1 by 92 m (10 ft by 30 ft). The sile the 216-T-1 Ditch. 
is surrounded by a ligh.t-<luty chain barricade. At one 
time the area was marked with surface contamination 
warning signs. A site visit in October 1998 in4icates 
the area is no longer a radiation area. This system 
includes a drain field and ~eivcs sanit:uy wastewater 
and sewage from the 221-TCanyon Building. 

2607-WS 2607-WS, Septic Tank and Accepted The 2607-WS. Septic Tank is a single-compartment This unit lies southwest of the Ecology 200-ST-1 
Dram Field tank constructed of concrete and has three entry 221-U Canyon Building and east of the 

openings on the top, each protected by a wooden 207-U Retention Basin. It is nonh of the · 
cover. A pipe oonnccls the septic tank to two concrete 241-U-361 Settling Tatik. 
diversion box in succession before entering the drain 
field. The septic tank and diversion boxes are located 
within a URM area related 10 the 216-U-1 and 216-U-
2 Cnbs and the 241-U-361 Stabilization Tanlc. Only 
the south slope of the drain field is inside the URM 
boundazy. 



Table C-1 Waste Information Data System Waste Sites Assigned to 200-IS-1 and 200-ST-1 Operable Units (1). (31 Pages) 

Reclassification Lead Operable Code Names Cbsslfication Description Location Description Regulatory Status 
Agency 

Unit 

2607-W6 2607-W6 Accepted The 2f/J7-W6 system was reconstructed in 1995 and This unit lies southwest of the Ecology 200-ST-l 
is labeled correctly. A concrete structure with three · 222-S laboratory and southeast of the 
metal access port covers lies on the surface. The MO-291 Building. 
2f/J7-W6 Sq)tic Tank is constructed of reinforced 
concrete and receives sanibuy wastewater and sewage. 

2607-W7 2&J7-W7, Septic Tank Accepted The 2607-W7 Septic Tank was a 950 L (350-gal) This unit lies 14 m (45.9 ft) north oftbe F.cology 200-ST-l 
reinforced-<:oncrete tank. Earlia documentation northernmost comer of the 221-U 
stated that the 2607-W7 Septic System includes a Canyon Building. 
septic tank and drain field that· lie within a radiation 
zone. A 1999 site visit found the septic tank to be 
located between two URM areas. The location of the 
drain field was visually not apparent HNF-SD-LL-
SP-001 shows the drain field west oflhe septic tank. 

2607-WS 2(il}7-W8 Accepted This system is located adjacent to a posted radiation This unit lies northeast of the Ecology 200-ST-I 
zone containing the 216-Z-5 and 216-Z-4 Cn"bs. The 231-ZBuildingand east of the 
2@-W8 Septic Tank is constructed of reinf~ 216-Z-l6Crib. 
concrete and has three aocess port covers visa"ble on 
the surfaoe. It is a single compartment t1nk with an 
attached dosing siphon. This unit includes a tile field. 
The site is marked with a sign that read "Septic Tanlc -
2607-W8." 

2W7-W9 2W7-W9, 2707-SX Septic Accepted A gravel surface covers the 2607-W9 Septic Tanlc and This system lies northwest of the Ecology 200-ST-l 
Tank Tile Field. Two posts with a sun bleached sign mark 2707-SX Change House and southeast of 

the location of the tile field. the 216-S-25 Cnb. The exact location of 
this septic tmlc is not visible from the · 
sum.cc. 

2@-WA 2(il}7-WA Accepted The 2007-WA Septic System coosists of two separate This unit lies southwest of the 19th St Ecology 200-ST-l 
septic~ and two separate drain fields. The septic and Camclai Ave intersection and north 
tanks currently reccive sanitary Wl!Stewater and of the Z Plant trailers MO--011, MO-244, 
se~ge. This system was upgraded to meet stale MO-249, and MO-250. 
requirements in 1994. 

2f/J7-WB 2607-WB, 2607-WB Septic Accepted Closed Out The site is a septic system that consists ofllne · The septic tanlcs are south of Ecology 200-ST-l 
System inactive septic tanlr::s, ooe drain field, and the Trailer MO--016 (200 West -Z Plant 

underground lines from COMocting the tanlcs and dr.un Area). Tho drain field is south of MO-
field to the mobile offices they.serviced. 939. 

2607-WC 2607-WC, 2607-WC Septic Accepted The 2607-WC Septic System consists of two tanks This unit lies west of the 242-S Ecology 200-ST-l 
System and a trench-type drain field. Evaporator Building and northeast of the 

272-S Maintenance Shop. 
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Table C-1 Waste Information Data System Waste Sites Assigned to 200-IS-1 and 200-ST-l Operable Units (1 ). (31 Pages) 

Reclassification U:ld Operable Code Names Classification Description LOCJttton Description Regulatory 
Status Agency 

Unit 

2607-WL 2607-WL, 2607-WL Septic Accepted The 2607-WL Septic System is constructed of This unit lies north of the Ecology 200-ST-l 
System reinforced concrete. The septic system includes a 272-WA Building and west of the 

trench-type drain field. The septic tank and drain field 24-01-W Building. 
are surrounded by a chain barricade with a sign stating 
"Septic Tanlc. ". 

2607- 2607-WWA. 2607-WWA Rejected This site does not exist as a separate site; it is likely an Ecology 200-ST-l 
WWA Septic System (Propooed) alias for 2607-WL 

2607-WZ 2607-WZ Accepted The 2607-WZ Septic System includes a drain field. This unit lies southwest of the Ecology 200-ST-l 
This m1it lies within the fenced 200 West Area. 241-SX Tank Fann and southeast of the 

216--S-25 Crib. 

2607-Z 2607-Z Ac«pted The 2607-Z Septic Tank and drain field lie in a feoced This unit lies east of the 236-Z Building Ecology 200-ST~l 
area. The septic tank is a 1W<>-<:hani>er concrete tank. and 50Ulheast of1he 234-5Z Building. 
Throe access ports are provided fa-vasonnel entry. . 
The drain field measures approximately 59 m (150 ft) 
in lengeh and 110 rn (280 ft) in Width, located in an 
otherwise flat field. 

2607-ZI 2607-Zl , Septic Tank and Accepted The system (septic tank and drain field) was The site is located west of the Ecology 200-ST-l 
Drainfield coostructed in 1958 and has been pumped once a 2721-ZBuilding. 

week for the past few years. The drain field location 
has been used as a lay.<fown area in the past and the 

.. underground 1.atcrals could have been damaged . 

2607-Z8 2607-2.8 Accepted Rejected WIDS site 2607-2.8 was descnl>ed in Cramer (1987) This septic system bas been descnl>ed as Ecology 200-ST-l 
as a septic t.an1:: and associated drain field. However, being loca.k:d along the fence southeast 
it likely does not exist of the 234-SZ Building. 

600 600 ESST, 600 Arca Accepted Close,:! Out This was the site of the Exploratory Shaft Facility This site is at the Exploratory Shafi Ecology 200-sT-1 
ESST Exploratory Shaft Septic septic tank. This area has been reclaimed because of Facility, west of200 West Ara and 

Tank, Septic Tank - project cancellation. No visual evidence of a septic southeast of the Yakima Banicade, near 
Exploratory Shaft tank remains. Anny Loop Rd. 

600 600 NSTFST, 600 Arca Accepted Closed Out This site is a septic tank and =ociated tile field . The This site is located at the west end at the Ecology 200-ST-1 
NSTFST Near Surface Test Facility septic tank setVi.ced the ttailer village that was located base of the north side of Gable 

Septic Tank, Septic Tank, at the base of Gable Mountain. The septic tank was Mountain,. 
Near Surface Test Facility pumped outand backfilled. 



Table C-1 Waste Information Data System Waste Sites Assigned to 200-IS-1 and 200-ST-1 Operable Units (1). (31 Pages) 

Reclassification Lead Operable Code Names Classification Descriptioa Location Description Regulatory Status 
Agency Unit 

600 600 NS1FUT, 600 Area Accepted Closed Out This site consists of two sanitary waste holding tanks. The tanks were located on the tunnel Ecology 200-ST-I 
NSTFUT Near Surface Test Facility The tanks supported the mobile office trailers that bench for the Near-Surface Test Facility, 

Underground Tanlc, were localed on the tunnel bench for the Near Surface on the nol1h side of Gable Mountain. 
Underground Tanlc, Near Test Facility. Each tank had a 3785 L (l,QOO-gal) 
Surface Test Facility capacity and was emptied every other week. This 

facility has been decommissioned and reclaimed. 

6000212 600-212, Relocatable Accepted The.site is surrounded by 14 Slee! posts painted The ~ite is located just west of the Ecology 200-ST-1 
Latrine Facility Holding yellow. The top of the tank is visible at grade level 200 East .AJca, between Route 4 North 
Tank System and measures 9 ft by 15 ft. Two concrete covers are and the 200 East Arca perimeter fence. 

located on top of the tank, one bas a s1eel access port The site is within the trailer village 
forp~g. The electrical conduit for transmitting established for the HWVP Project 
to the alarm system is visi"ble on top of the tank approximately 8 m west of Trailer MO-

730. · 

600-217 600·217, H-ol-H Anti- Accepted The sewer system extends from the kitchen and toilet This site is located just southwest of the Ecology 200-ST-1 
Aircraft Artillery Site and shower buildings aod ran into a septic tank on the intersection of Route 11 and Route 6. It 
Sewer System east side of the sit.c. The access ports and septic tank is 0.4 mi south of Route 11 and just west 

have been filled in with clean sand (September 2001). of Army Loop Rd. The site is in the east 
Twelve toilet drains and five floor drains Wl:l"C half of the noctheast quarter of Section 
observed on the toilet md shower building°fo1U1dation 34. Township 13 north, Range 25 cast. 
floor. A sewa access port is located just northeast of 
the toilet and shower buildings. The kitchen 
foundation has four flOOI" drains and a grease trap. A 
sewer access port is located northwtst of the kitchen. 

A 34-ft x 37-ft xl0-ft-deep pit located in the northwes 
portion of the site inl m was thought to have been 
used fOI' sewage disposal, but the septic tank y.,as 
subsequently located. The bottom of the pit is 
concrcle and was once covered with wooden beams. 
Visibility of the pit is obscured by blown-in 
tumbleweeds 

622-RSl 622-R ST, 622-R Septic Accepted This site consists of a septic tank, distribution box, This site is located just northwest of the Ecology 200-ST-l 
Tanlc, 622-R Atmospheric and tile field. A pump station was added in 1m to 622-R Atmospheric Physics Laboratory 
Physics Laboratory Septic reroute raw sewage to Septic System 6609-09. The Building. This building is northwest of 
Tank septic tank was erl1)ticd and will remain available as the 200 West Area between Routes 2 and 

an emergency holding tank in case of pump failure. 3. 
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Table C-1 Waste Information Data System Waste Sites Assigned to 200-IS-1 and 200-ST-l Operable Units (1). (31 Pages) 

Reclassificatioa Lead 
Operable Code Names Classification Description Loe2tion Description Regulatory Status 

Agency Unit 

6607-1 . 6607-1, H~ Gun Site Accepted This site includes an access port located near the This site is located l.l 1cm (0.7 mi) Ecology 200-ST-1 
Septic Tanlc kitchm and mess ball and toilet and shower southeast of the southeast comer of 

foundations and a below-ground ooncrete septic tank 200 East Area, on the south side of Route 
with three access ports. The access ports and the 4 South. '.frees viewed from Route 4 
septic tank have been backfilled with clean pit run South aid in locating the site. The septic 
material and are no longer visible, and the ground ov~ tank is located io the eastern portion of 
the .tank is pvel as of June 2001. the H-40 Gun Site. 

6607-2 6607-2, Gun Site H-42 Accepted This site includes an acocss port, two septic tanks and The site is located 6.4 km (4 mi) south of Ecology 200.ST-1 
Septic Tank the connecting tile field. In May 2001, the open holes the 200 East Are;!, on the south side of 

associated with the septic system were backfilled. Army Loop Rd and cast of the power line 
The original manhole measured 71 an (28 in.) in road to Rattlesnake Mountain. 
diameter by 86 cm (34 in.) deep, with two inlet pipes 
and one outlet pipe arl(1 is constructed of cement 
bricks and mortar. The large septic tank is below 
grade and had three access ports ~d a coocrete box 
structure visible above grade. The access ports were 
covered with cooqete covers. The center aoce&s part 
was broken, providing visual access to the interior of 
the 1ank before thetaokbeingbackfilled. In Im, the 
tank contained water. An above-ground structure, 
located at the west end of the tank, appears to have 
been used as a Pllll1>ing station to pump liquid to the 
smaller tank located to the west The overall site 
dimensions of the large tank ue21 m by 9 m(70 by 
30 ft). The small taruc to the west measures 2.2 m by 
1.7 m (7.3 by 5.8 ft) and has one coveml access port. 
The stnictures bad been surrounded by orange plastic 
fencin~ but lbe fencing was destroyed in the . 
2000 grass fire. The open features were backfilled in 
2001. 

6607-3 6607-3, Anti-Aimaft Accepted The septic tank is constructed of concrete, has three This site is located approximately 2.4 km Ecology 200-ST-1 
Artillery Site H-51 Septic open 3"eSS ports and an above-ground square (1.5 mi) southwest of200 West Area just 
Tanlc concmc: box-like structure located on the east end. west of Anny Loop Rd between 

This box-blce structllre !right have been used to Highway 240 and Army Loop Rd. 
5Upport a pump for pumping liquid to the drain field. 
The tank is below grade. The roped off section 
measures 17 mby4.6 m(SSby 15 ft)and the1ank 
interior is 3 .4 m (11 ft) deep. The drain field is 
located east of the septic tank. The septic bnlc and 
four access pons are delineated by orange plastic 
fencing. 
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Table C-1 Waste Information Data System Waste Sites Assigned to 200-IS-1 and 200-ST-l Operable Units (1). (31 Pag~s) 

Rec:lasslfkation Code Names Classification Description Location Description Status 

6(:J)?-5 6607-5, 616 Building Accepted The unit cqnsists of a septic tank and a drain field. The tank is located on the south side of 
Septic System 1be septic tank is surrounded by four yellow po5tS and the 616 Building. The drain field extends 

is covered by gravel. The drain field is surrounded by southwest of the tank. 
metal J>O'ts and chain. The drain field is not marked 
bya sign. 

TFS OF TFS OF 218-E-4, Tile Field Accepted The tile field south of the 218-E Burial Ground This tile field is localed southwest oflhe 
218-E-4 South of218-E-4, 2607-E3 consists of vitrified clay pipe and drain tile. The 218-E-4 Burial Ground and norlh oflhe 

Tile Field laterals of the tile field are open jointed and are spaced 2(:J)7-E3 Septic Tank. 
2.4 m (1.9 ft) apart. 

· Footnote (I) The listing of waste sites is based on WIDS as of 11/27/02. 

Hanford Site Drawing H-2-4602 

RNF-SD-LlrSP--001, 1998, 200 and 600 Areas Sanitary Wastewatu Master Plan, Fluor Hanford, Inc., Richland, Washington. 

HW-22955, 1956, Hot Semiworks Manual Part I, General Elecbic Company, Richland, _Washington. 

Resource Ccnservation and Recovery Act of 1976, 42 U.$.C. 6901, et seq. 

WIDS, Waste Information Data System Report, Hanford Site database. 

Ecology 
GPS 
HWVP 
IMUST 
PUREX 
PVC 
RCRA 

= Washington State Department of Ecology. 
= Global positiooing system. 
= Hanford Waste Vitrifi~on Plant 
- htactive miscellaneous underground storage tank. 
= Plutonium-Uranium Extraction (process or Plant). 
= Polyvinyl chloride. 
= Resource Conservolion and.Recovery Aci of 1976. 

REDOX 
TSO 
UNH 
UPR 
URM 
WIDS 

• Reduction-Oxidation (process or Plant). 
= Treatment, siorage, and disposal. 
= Uranyl nitrate hexahydrate. 
= Unplanned release. · 
= Underground radioactive material. 
= Waste Information Data System. 

Lead Operable Regulatory 
Aiency 

Unit 

Ecology 200-ST-1 

Ecology 200-ST-1 
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Table C-2. WIDS Rejected Sites and Proposed Rejected for 200-IS-1 and 200-ST-1 Waste Sites Not Considered in this Work Plan. 
(4 Pages) · 

Reclassification 
Lead 

Operable 
Code Names Classification Description Location Description Regulatory 

Status 
Agency 

Unit 

UPR- UPR-200-W-49, Accepted Rejected The SX Tank Fann is surrounded by a In 1958, cont:amnation from inside SX Ecology 200-IS-l 
200-W- Contamination (consolidation) chain link fence posted with various Tank Farm was spread by the wind, 
49 South~ of24l-SX, radiological warning signs. The causing an area of approximately 

UN-200-:W-49 unplanned release located outside the 464.5 m2 (5,000 ft2) contaminating the 
tank farm fence, as described in 1958, is area outside of the southeast comer of 
not marked or posted. SX Tanlc Farm. 

2607-EH 2607-EH, 26-07-EH Accepted Rejected WIDS site 2607-EH bas been described This septic system has been described Ecology 200-ST-l 
Septic System as a septic tank and associated drain as being located on the west side of 

field. Baltimore Ave adjacent to the east side 
of the 2101-M Building .. 

2607-GF 2607-GF, 2607-GF Accepted Rejected WIDS site 2607-GB was described in This system has been described as Ecology · 200-ST-1 
Septic System, Cramer (1987) as a septic tank and being located north of the Dzy 
2607-GF Septic Tanlc associated drain field. However, it . Materials Receiving and Handling 
and Drain Field likely does not exist. Facility (2400E) and across the 

railroad trac1cs that run on the north 
side of the facility. 

2607-Z8 2607-Z8 Accepted Rejected WIDS site 2607-28 was described in This septic system has been descn'bed Ecology 200-ST-1 
Cramer (1987) as a septic tank and as being located along the fence 
associated drain field. However, it southeast of the 234-SZ Building. 
likely does not exist. 

2607-EK 2607-EK Accepted Closed out The 2607-EK Septic Tanlc is a The 2607-EK septic system is located Ecology 200-ST-I 
reinforced concrete tank posted in the east of Baltimore Avenue, northe.ast of 
field as "Septic Tank 2607EK." The the 2750-B Building, and south of the · 
associated drain field is east of the tank. 2607-ES Septic System. 
The drain field consists of 11 parallel 
runs of 15 cm (6-in.) perforated drain 
pipe. The nms are 27 m (90 ft) long and 
arc spaced 2.4 m (8 ft) apart. 

2607-ER 2607-ER Accepted Closed out The 2607-ER system includes ucptic The site is located north of the Ecology 200-ST-1 
tank and a trench-type drain field. The 2101-MBuilding and west of 
tank has two acx:ess ports. As of Baltimore Ave,just south of the 
February 20, 2001, it was not posted in railroad tracks. 
the field . 
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Table C-2. WIDS Rejected Sites and Proposed Rejected for 200-IS~l and 200-ST-1 Waste Sites Not Considered iri this Work Plan. 
(4 Pages) 

Reclassification 
Lead 

Operable 
Code Names Classification Description Location Description Regulatory 

Status Agency 
Unit 

2607-WB 2607-WB, 2607-WB Accepted Closed out The site is a septic system that consists The septic tanks are south of Ecology 200-ST-l 
Septic System of three inactive septic tanks, one drain Trailer MO-016 (200 West. Area-

field, and the underground lines that Z Plant Area). The drain field is south 
connected the tanks and drain field to ofTrailer MO-939. 
the mobile offices they serviced. 

600 600 ESST, 600 Area Accepted Closed out This was the site of the Exploratory This site is at the Exploratory Shaft Ecology 200-ST-l 
ESST Explorato,ry Shaft Shaft Facility septic tank. This area bas Facility, west of200 West Area. and 

Septic Tank, Septic been reclaimed because of project southeast of the Yakima Barricade, 
Tank - Exploratory cancellation. No visual evidence of a near Army Loop Rd. 
Shaft septic tank remains. 

600 600 NSTFST, 600 Accepted Closed out This site is a septic tank and associated This site is located at the west end of Ecology 200-ST-l 
NSTFST Alea Near Sm-face tile field . The septic tank serviced the Gable Mountain, at the base of the 

Test Facility Septic µruler village that was located at the north side. 
Tank, Septic Tank, base of Gable Mountain. The septic 
Near Surface Test tank was pumped out and backfilled. 
Facility 

600 600 NSTFUT, 600 Accepted Closed out This site consists of two sanitazy waste The tanks were located on the tunnel Ecology 200-ST-l 
NSTFUT Arca Near Sm-face holding tanks. The tanks supported the bench for the Near Surlace Test 

Test Facility mobile office trailers that were located Facility on the north side of Gable 
Undergroood Tanlc. on the tunnel bench for the Near Surface Mowtain. 
Underground Tanlc, Test Facility. Each tank had a 3,785 L 
Near Surface Test (1,000-gal) capacity and was emptied 
Facility every other week. This facility has been 

decommissioned and reclaimed. 

UPR- UPR-200-E-65, UN- Rejected The release is not separately marked or The release occurred south of the &:ology 200-IS-1 
200-E-65 216-E-65, 241--A-151 (proposed) posted. The area south of the PUREX 202-ABuilding (PUREX), inside the 

Diversion Box Facility, including this release site, is facility fence and around the 241-A- · 
Radioactive posted as a URM (site 200-E-103). 151 Diversion Box. 
Contamination. UN-
200-E-65 



Table C-2. WIDS Rejected Sites and Proposed Rejected for 200-IS-1 and 200-ST-l Waste Sites Not Considered in this WorkPlan. ­
(4 Pages) 

Reclassification 
Lead Operable 

Code Names Classification Description. Location Description Regulatory 
Status 

Agency 
Unit 

UPR- UPR-200-E-67, UN- Rejected The 1984 excavation has been This site was located in ·an excavation Ecology 200-IS-l 
200-E-67 216-E-67, Excavation (proposed) backfilled. The site is no longer marked site, north of the '1:72-A W parking lot, 

of Radioactively or posted. near the corner of 4th St and Canton 
Contaminated Pipe Ave. 
Encasement, UN-200 
E-67 

UPR- UPR-200~W-l 15, Rejected The site had been delineated with a UPR-200-W-l 15 is located above the Ecology 200-IS-l 
200-W- UN-216-W-25, (proposed) light-duty chain barricade and "Surface encased trimsfer line that runs along 
115 Qround Contamination" warning signs. A waste 1he east side of Cooper St. The 

Contamination above site inspection. done in February 1998, pipeline extends between the 
Transfer Line Along found that the area bas been covered 242-S Evaporator Facility and the 
Cooper Street with gravel and posted as a URM area. UTankFann. 

UPR- UPR-200-W-160, - Rejected The area around the The release.location is the area around Ecology 200-IS-l 
200-W- Line Break at 241- (proposed) · 241-TX-154 Diversion Box has been the 241-TX-154 Diversion Box and the 
160 TX-302C, UPR-200- stabifued with shotcrete. This UPR is a 241-TX-302 Catch Tanlc, and between 

W-38, UPR-200-W- duplicate ofUPR-200-W-40 and the 221-T and 222,. T Buildings, near 
40, 216-T-30 UPR-200-W-38. UPR-200-W-38 is the section R-11 of221-T. 

site that will remain. 

UPR- UPR-200-W-40, Line Rejected This site.code is recommended for The spill occurred in 200 West Area, Ecology 200-IS-1 
200-W- Break near 241-TX- (proposed) deletion because it is a duplicate of southeast of the 221-T Building 
40 154, UPR-200-W-38, UPR-200-W-38 and UPR-200-W-160. between the 241-TX-154 Diversion 

UPR-200-W-160, UPR-200-W-38 has been selected as the Box and the 24 l-TX-302C Catch 
216-T-30, UN-200- 'surviving' site code for this incident. Tank. 
W-40, 

UPR- UPR-200-E-4I, UN- Accepted Proposed rejected This is a duplicate of the UPR-200-E-85 The site is located in the vicinity of the Ecology 200-IS-l 

200-E-41 200-B-41 Soil site. R-13 staiiwell at22l-B Building. 
Contamination·in the 
Vicinity ofR-13 
Stairwell (221-B), 
UPR-200-E-85 

UPR- UPR-200-E-:117, Accepted Proposed rejected The release site is within a larger area, The spill occurred on the south side of Ecology 200-IS-l 

200-E- Contaminated Liquid ( consolidated) known as 200-E-103 that was surface 202-A, west of the railroad tunnel. 

117 Spill, UN-200-E-117 stabilized in 1999 and should be 
consolidated. 
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Table C-2. WIDS Rejected Sites and Proposed Rejected for 200-IS-1 and 200-ST-1 Waste Sites Not Considered in this Work Plan. 
(4 Pages) 

Code Names Classification 
Reclassification 

Description Location Description Status 

200-W- 200-W-34, 272-WA Rejected 
34 Septic ~ystem North (proposed) 

of213W, 2607-WL, 
Duplicate of2607-
WL 

2607- 2607-WWA, 2607- Rejected 
WWA WW A Septic System (proposed) 

Footnote (1) The listing of waste sites is based on WIDS as of 11/27/02. 

WIDS, W (!Ste InformaJUJn Data Sy3ton Rqx,rt, Hanford Site database. 
&<>logy = Washington Slate Department of Ecology. 
NIA - Not available. . 
PUREX = Plutonium-Uranium Bxtracti.on (process or Plant). 

This site is a duplicate of2607-WL, NIA 
which also is listed iri WIDS as 
servicing the 272-WA Building and 

· being north of that facility. 

This site does not exist as a separate N/A 
site; it is likely an alias for 2607-WL. 

UPR .= Unplanned release. 
WIDS = Waste Information Data System. 

Lead Operable 
Regulatory 

Agency 
Unit 

Ecology 200-ST-l 

Eoology 200-ST-l 



Table C-3 . WIDS 200-ST-1 Septic System Waste Sites Considered Active or Under Another Regulatory Authority and 
· Not In This Work Plan. (7 Pages) 

Code Names Description Location Description Justifie:Ation for Exclusion Operable 
Unit 

6607-5 6607-5, 616 The unit consists of a septic tank and a drain field. The septic The tank is located on the south side of Planned for removal from 200-ST-l 
Building Septic tank is surrounded by four yellow posts and is covered by gravel. the 616 Building. The drain field extends Appendix C and CERCLA 
System The dram field is surrounded by metal posts and chain. The southwest of the tank. and recategorized as "septic." 

- drain field is not marked by a sign. 

6607-3 6607-3, Anti- The septic tank is constructed of concrete, has three open access This site is located awroximately 2.4 km Planned for removal from 20~ST-1 
Aircraft Artillery ports and an above-ground square concrete box-like structure (1.5 mi) southwesfof the 200 West Area Appendix C and CERCLA 
SiteH-51 Septic . located on the east end. This structure might have been used to ~ust west of Army Loop Rd between and recategorized as "septic." 
Tank support a pump for pumping liquid to the drain field. The tank is Highway 240 and Army Loop Rd. 

below grade. The roped off section measures 17 m by 4.6 m 
(55 by 15 ft) and the tank interior is 3.4 m (11 ft) deep. The 
drain field is located east of the septic tank. The septic tank and 
four access ports are delineated by orange plastic fencing. 

6607~2 6607-2, Gun Site This site includes an access port, two septic tanks, and a The site is located 6.4 km (4 mi) south of Planned for removal from 200-ST-1 
H-42 Septic Taruc connecting tile field. In May 2001, the open holes associated the 200 East Area, on the south side of Appendix C and CERCLA 

with the septic system were backfilled. Anny Loop Rd and east of the power line and recategorized as "septic." 
road to Rattlesnake Mountain. 

6607-1 6607-1, H-4-0 This site includes an access port located near the kitchen-mess This site is located 1.1 km (0.7 rni) Planned for removal from 200-ST-I 
Gwl Site Septic hall and toilet-shower f01IDdations and a below-ground concrete southeast of the southeast comer of the . Appendix C and CERCLA 
Tanlc septic tank with three access ports. The access ports and the 200 East Area, on the south side of Route and recategorized as "septic." 

septic tank have been backfilled with clean pit run material and 4 South. Trees viewed from Route 4 
no longer are visible, and the ground over the tank is gravel as of South aid in locating the site. The septic 
June 2001. tank is located in the eastern portion of 

the H-4-0 Gun Site. 

622-R 622-R ST, 622-R This site consists of a septic tank, distnliution box, and tile field. This site is located just northwest of the Planned for removal from 200-ST-1 
ST Septic Tanlc, A pump station was added in 1997 to reroute raw sewage to 622-R Atmospheric Physics Laboratory Appendix C and CERCLA 

622-R Septic System 6609-09. The septic tank was emptied and will Building. This building is northwest of and recategorized as "septic." 
Atmospheric remain available as an emergency holding tank in case of pump the 200 West Area between Route 2 and 
Physics failure. Route 3. 
Laboratory Septic 
Taruc 

2607- 2607-WL, 2607- The 2607-WL Septic System is constructed of reinforced This unit lies north of the Planned for removal from 200-ST-1 
WL WLSeptic concrete. The septic system includes a trench-type drain field. 272-WA Building and west of the Appendix C and CERCLA 

System The septic tank and drain field are surrounded by a chain 2401-W Building. and recategorized as "septic." 
barricade posted wi1h a "Septic Tank" sign. 
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2607-
W2 

2607-R 

2607-P 

2607-N 

Table C-3. WIDS 200-ST-l Septic System Waste Sites Considered Active or Under Another Regulatory Authority and 
Nofln This Work Plan. (7 Pages) 

Names Desuiption Location Description Jufillcation for Exclusion Operable 
Unit 

2607-W2 The 2607-W2 Septic Tank is surrounded by posts with no This unit lies southwest of the main Planned for removal from 200-ST-1 
radiation warning signs. This system was taken out of service 200 West Area guard gate and southeast Appendix C and CER.CLA 
and formally abandoned in 1994. The drain field lines were cut of the 2704-W Building. and recategorized as "septic." 
and the septic tank was filled with soiL The drain field had a 
capacity of2970 L (785 gal ) per day, A gravity tie line was 
insta1led to connect Chis small system to a collection that serves 
the 2607-Wl system. 

2607-R The site is a septic tank and drain field. The rectangular, The unit is located south of the Planned for removal from 200-ST-1 
concrete tank is open-topped, filled with soil, - and buried to 2743-R Guard House foundation and Appendix C and CERCLA 
grade level. south of the 212-R Building. The drain and recategorized as "septic." 

The 2607-R reinforced-concrete septic tank is 1.2 m (4 ft) long, field lies south of the ·septic tank. 

0.6 m (2 ft) wide, and 2.5 m (8.25 ft) deep (inner dimensions). 
Th_e tank had a design capacity of 795 L (2 lO gal) based on a 
user capacity of 6 persons, a flow of 132 L (35 gal) of sewage 
per capita per day, and an average detention time of 1 day. The 
top of the tank is at the ground surface and the tank is accessible 
through a 0.9 m {3-ft) access port. 

2607-P The site is a septic tank and drain field. The rectangular, The site is located south of the Planned for removal from 200-ST-l 
concrete tank is open-topped, filled with soil, - and buried to 2743-P Guard House foundation and Appendix C ~d CERCLA 
grade level. south the 212-P Building. The drain field and recategorized as "septic." 

The 2607-P reinforced-concrete septic tank is 1.2 m (4 ft) long, lies south of the septic tank. 

0.6 m (2 ft) wide, and 2.5 m (8.25 ft) deep (inner dimensions). 
The tank had a design capacity of 795 L (210 gal) based on a 
user capacity of 6 persons, a flow of 132 L (35 gal) of sewage 
per capita per day, and an average detention time of l day. The 
top of the tank is at the ground surfu.ce and the tank is accessible 
through a 0.9 m (3-ft) access port. 

2607-N The site is a septic tank and drain .field. The rectangular, The unit is located 6 m (20 ft) south of Planned for removal from 200-ST-l 
concrete tank is open-topped, and buried to grade level. the 2743-N Guard House foundation and Appendix C and CERCLA 

The 2607-P reinforced-concrete septic tank is 1.2 m (4 ft) long, south ofthe212-N Building. The drain and recategorized as "septic." 

0.6 m (2 ft) wide, and 2.5 m (8.25 ft) deep (inner dimensions). field lies south of the septic tank system. 

The tank had a design capacity of 795 L (210 gal) based on a 
user capacity of 6 persons, a flow of 132 L (35 gal) of sewage 
per capita per day, and an average detention time of 1 day. The 
top of the tank is at the ground surface and the tank is accessible 
through a 0.9 m (3-ft) access port 
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Table C-3. WIDS 200-ST-1 Septic System Waste Sites· Considered Active or Under Another Regulatory Authority and 
Not In This Work Plan. (7 Pages) 

Names Description Location Description Justification for Exclusion Operable 
Unit 

2607-FSN, 609A. The 2607-FSN Septic Tank and drain field lie beneath an asphalt The 2607-FSN Septic System was Planned for removal from 200-ST-1 
Building Septic walkway and several trees. The system was abandoned and located at the southeast comer of the Appendix C and CERCLA 
Tank 2607-FSN replaced by the 6607-4 Septic System in 1988. 609-A Building, which is located on the and recategorized as "septic." 

south side of Route 3 in the 600 Area. 

2607-EB, 2607- The septic tank surface is identified by two circular access ports This unit is located north of 1st St and Planned for removal from 200-ST-1 
E8 Septic Tanlc surrounded with concrete. A sign, on the ground in April 2001, cast of Baltimore Ave, across from the Appendix C and CERCLA 
and Tile Field reads "2607-E8." The associated drain field had a capacity of 

13,400 L {3 ,533 gal) per day. 
2101-M Building. and recategorized as "septic." 

2607-E6 The site is a septic tank and drain field. The drain field is This. unit is locat.ed inside the 200 East Planned for removal :from 200-ST-l 
swrollllded by a wooden fence. The surface is vegetated with Area, north of Mobile Office 405 Appendix C and CERCLA 
brush. (M0405), between two railroad spurs. and recategorized as "septic." 

2607-Ell This unit is a two-chamber tank. The tank has an assc,ciated drain The site is located inside the 200 East Planned for removal from 200-ST-l 
field and a capacity of3,500 L (927 gal) per day. Area, _north of 4th St and east of Appendix C and CERCLA 

Baltimore Ave. The system is located and recategorized as "septic." 
southeast of the Dry Materials Receiving 
and Handling Facility silos. 

2607-El This septic tao1c is constructed of reinforced concrete with walls This septic tmk is located north of 4th St Planned for removal from 200-ST-l 
and floors. The associated drain field is 778 m2 (8,376 ttl). and east ofBaJtimore Ave. The tile field Appendix C and CERCLA 

is north of the tank. . and recategorized as "septic." 

200-E-5, 2607- The septic tank has three access ports. It is a single-compartment The tank and drain field are located in the Planned for removal from 200-ST-1 
E2,2607-E.2 18,730 L (4,950-gal)-capacity tank with a 1900 L {500-gal) south portion of 200 East Area. adjacent Appendix C and CERCLA 
Septic Tank & dosing siphon. to 1st St and east of Baltimore Ave. and recategorized as "septic." 
Tile Field As of February 15, 2001, it was not marked in the field. 

2607-WA The i607-WA septic system consists of two separate septic tanks This unit lies southwest of the 19th St Planned for removal from 200cST-I 
and two separate drain fields. Toe septic tanks currently receive and Camden Ave intersection and north Appendix C and CERCLA 
sanitary wastewater and sewage. This system was upgraded to of the Z Plant trailers M0--011, M0-244, and recategorized as "septic." 
meet state requirements in 1994. M0-249, and MO-250. Also, this site status is 

' "Active." 

2607-EQ 2607-EQ The 2607-EQ Septic Tanlc is constructed of reinforced concret~. This unit lies northwest of the Planned for removal from 200-ST-l 
The associated drain field is approximately 431 m2 (4,644 ft2). 2753-E Building and southeast of the Appendix C and CERCLA 

Ames Ave and 2nd St intersection. and recategorized as "septic." 
Also, this site status is 
"Active." 
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2607-EP 

2607-
EM 

2607-EL 

200-E-9 

2607-
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Table C-3. WIDS 200-ST-1 Septic System Waste Sites Considered Active or Under Another Regulatory Authority and 
Not In This Work Plan. (7 Pages) 

Names Description Location Description Justification for Exclusion 
Oper:lble 

Unit 

2607-EP The 2607-EP System includes a septic tank and associated drain This unit lies southeast of the Planned for removal from 200-ST-l 
field. MQ.a388 trailer and northeast of the Appendix C and CERCLA 

2721-E Building. and recategorized as "septic." 
Also, this site status.is 
"Active." 

2607-EM The 2607-EM Septic Tanlc is constructed of reinforced concrete This unit lies northwest of the associated Planned for removal from 200-ST-1 
and receives sanitary wastewater and sewage from the drain field and southeast of the Appendix C and CERCLA 
2721-E Building. The system drains to the 2607-ED Drain Field. 2721 Building. and recategorized as "septic." 

Also, this site status is 
"Active." 

2607-EL, 2607- The site is mo1mdcd with steel posts and chain. It in marked The site is located south of 4th St, near Planned for removal from 200-ST-1 
EL Septic with "Septic Taruc" signs. Three access ports are visible on the the western entrance to the 200 East Appendix C and CERCLA 
Tank/Pump surface. This septic tank-pump station is part of the Area. The septic system is located south and recategoriz.ed as "septic." 
Station 2607-EP System, which was reconstructed in 1994. The of the 2727-E Building and west of the Also, this site status is 

2607-EL System is permitted and approved by the Washington M0-294 trailer. "Active." 
Department of Health for a flow of 54, 890 L per day. 

200-E-9, 2607- The above-ground area is posted "Septic Tank 2607-EN" and is The site is 75 ft south of the southwest Planned for removal from 200-ST-1 
EN,2727-E surrounded by metal fence posts and chain. Three concrete and comer ofthe2727-E Safeguards and Appendix C and CERCLA 
Septic System, one PVC cylinders (access ports) with covers protrude above Security Building (which is in the and recategorized as "septic." 
2607-EN Septic grade in the tmdergrmmd tank area The surface is· disturbed and 200 East Area on 4th St). Also, this site status is 
Tanl:/Purnp covered with Russian thistle, cheat grass, and other weedy "Active." 
Station species. Two "Sanitary Tile Field" signs are located south of the 

septic tank. 

2607-FSM, 609 The 6607-FSM Septic Tank is a single-chamber, reinforced . The septic system lies at the southwest Planned for removal from 200-ST-l 
Building Septic concrete tank. This unit includes a drain field. comer of the 609 Building (l00N Fire Appendix C and CERCLA 
Tanlc 2607-FSM, Station) an:d northwest of the intersection and recategorized as "septic." 
100 Area Fire of Route 1 and Route 4 North in the Also, this site status is 
Station Septic 600Area "Active." 
Tank. 1607-FSM, 
6607-FSM 

200-E-7, 2607- The tank is part of the 2607-EP Septic System Current and Th.is septic tank-pump station is located Planned for removal from 200-ST-l 
EO Septic Tank · proposed additions to this system bring its design flow to 20,440 east of the 2711-E Building and north of Appendix C and CERCLA 
& Tile Field L (5400 gal) daily. The tank was prefabricated with a 1,500-gal 4th St and recategorized as ·"septic." 

first chamber and a 1,000-gal s~ond chamber. The associated Also, this site status is 
septic field has been abandoned. "Active." 
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Table C-3.· WIDS 200-ST-l Septic System Waste Sites Considered Active or Under Another Regulatory Authority and 
Not In This Work Plan. (7 Pages) 

Names Description Location Description Justification for Exclusion Operable 
Unit 

200-E-24, 6607- The septic and dosing tank area (about 60 ft by 10 ft) has five The site is west ofB Plant and east of Planned for removal from 200-ST-1 
11, 2704-HV a=ss ports at grade and two 7-ft high 4-in-<liameter metal pipe Route 4 South. It is east offhe Appendix C and CERCLA 
Septic System air vents. The drain field is within a fenced area about 300 ft 2704-HV Building and west of the and recategorized as "~c." 

north of the septic tank area. The drain field fenced area is about 216-.B-62 Crib. A GPS survey was done Also ,this site status is 
130 ft by 360 ft; and has 6 valve boxes and a gate at the south in August 1998. "Active." 
end. The drain field consists of three trenches in use and one 
trench reserved for future use. 

600-217, H-61-H The sewer system extended from the kitchen and toilet-shower Th.is site is located.just southwest of the Planned for removal from 200:ST-l 
Anti-Aircraft buildings and ran into a septic tank on the cast side of the site. intersection of Route 11 and Route 6. Appendix C and CERCLA 
Artillery Site The access ports and septic tank have been filled with c]ean sand It is 0.4 mi south of Route 11 and just and recategorized as "septic." 
Sewer System (September 2001). Twelve toilet drains and five floor drains west of Anny Loop Rd. The site is in the Also, this site status is 

were observed on the toilet-shower building foundation floor. A east half of the northeast quarter of "Active." 
sewer access port is located just northeast of the toiJet-shower Section 34, Township 13 north. Range 25 
building. The kitchen foundation has four floor drains .and a east. 
grease trap. A sewer access port is located northwest of the 
kitchen. 

600-212, The site is surrounded by 14 steel posts painted yellow. · The top The site is located just west of the This site status is "Active." 200-ST-1 
Relocatable of the tank is visible at grade level and measures 9 ft by 15 ft. 200 East Arca, between Route 4 North 
Latrine Facility Two concrete covers are located on top of the tank, one has a and the 200 E Area perimeter fence. Toe 
Holding Tank steel access port for pumping. Toe electrical conduit for site is within the trailer village 
System transmitting ·to the alarm system is visible on top of the tank. established for the HWvP Project 

approximately 8 m west of the 
M0-730 Trailer. 

2607-WC, 2607- The 2607-WC Septic System consists ·of two t.mks and a trench- This unit lies west of the This site status is "Active." 200-ST-1 
WC Septic type drain field. 242-S Evaporator Building and northeast 
System of the 272-S Maintenance Shop. 

2607-W6 The2607-W6 system was reconstructed in 1995. The unit is This unit lies southwest of the This site status is "Active." 200-ST-l 
correctly labeled. A concrete structure with three metal access- 222-S Laboratory and southeast of the 
port covers lies on the surface. The 2607-W6 Septic Tank is M0-291 Trailer. 
constructed of reinforced concrete and receives sanituy 
wastewater and sewage. 

2607-W5, Septic The 2607-WS Septic Tanlc is a concrete single-compartment tank 'This unit lies southwest of the This site statuii is "Active." 200-ST-l 
Tank and Drain with three entry openings on the top, each protected by a wooden 221-U Canyon Building and east of the 
Field cover. A pipe connects the septic tank to a concrete diversion 207-URetention Basin. It is north of the 

box, then to a second concrete diversion box before the pipe 241-U-361 Settling Tank. 
enters the drain field. 
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Table C-3. WIDS 200-ST-l Septic System Waste Sites Considered Active or Under Another Regulatory Authority and 
Not In This Work Plan. (7 Pages) 

Code Names Desaiption Location Description Justification for Exclusion Operable 
Unit 

2607- 2607-WI The 2607-Wl Septic Tanlc is constructed of reinforced concrete This unit lies southeast and across This site status is "Active." 200-ST-l 
WI and receives sanitary wastewater and sewage. A drain field is Bridgeport Ave from the associated drain 

associated with the system. This system was reconstructed in field, and northeast of the 2713-WB 
1994. Building. 

2607-EC 2607-EC This unit includes a drain field. It is located inside the A Tank This site status is "Active." 200-ST-l 
· Farm near the northeast corner. 

2607-EA 2607-EA, 2607- This unit includes a drain field. The septic system is located west of the This site status is "Active." 200-ST-1 
EA Septic Tank A Tank Farm and directly south of the 

r and Drywell 244 AR Building. 

2607- 2607-E8A, 2607- The septic system is surrounded with light--Outy posts and chain. The septic system is located south of the This site status is "Active." 200-ST-l 
E8A E8A Regional 284-E Powerhouse, on the east side of 

Septic System Baltimore Ave. 

2607- 2607-E7B, 2607- This septic tank receives sanitary wastewater and sewage. This This system lies north of the This site status is "Active." 200-ST-l 
E7B E7B Septic tank is a 1.7 m (66-in.) by 2. 7 m (105-in.) precast concrete septi< 209-E Building and west of the 

System, 2607-E7 tank with a single 61 cm (24-in.}-diameter cover. The tank is in 2607-ES Septic T~ 
line with the 2607-ES Septic Tanlc and the 2607-E7 Septic 
System (WIDS 2607-E7 A). The septic tank drains to the 
sanitary leaching trench. 

2607- 2607-E7A, 2607- This septic tank receives sanitary wastewater and sewage. This This system lies north of the This site status is "Active."· 200-ST-l 
E7A E7 tank is a 1.7 m(66°in.) by 2.7 m (105-in.)precast concrete septic 209-E Building and west of the 

tank with a single 61 cm (24-in.) diameter cover. The tank is in 2607-E5 Septic Tanlc. 
line with the 2607-ES Septic Tanlc and the 2607-E Septic System 
(WIDS 2607-E7B). The septic tank drains to the sanitary 
leaching trench. 

2607-ES 2607-ES This septic system receives sanitary wastewater and sewage. This unit lies north of the 209-E Building This site status is "Active." 200-ST-l 
This system includes a single--compartment tank with a dosing and east of the 2607-C Sanitary Crib. 
system and a leacbing trench. An abandoned tile field that was 
replaced by the sanitary leaching trench also is included with this 
site. 

2607- 2607-ElA, 2607- The system includes a septic tank, a dosing chamber, and a three- The septic system is located inside the This site status is "Active." 200-ST-l 
ElA ElASeptic section drain field. The area is covered with gravel and marked 200 Bast Area, north of 4th St and west 

System, L-272 appropriately. ofBaltimore Ave. 
Regional System 



Table C-3. WIDS 200-ST-1 Septic System Waste Sites.Considered Active or Under Another Regulatory Authority and 
Not In This Work Plan. (7 Pages) 

Code Names Description · Location Description 

2607- 2607-E12, 2607- The septic system consi$ of the old 18,927 L (5,000-gal) tank Both septic tanks are located east of 
E12 E12Septic that was converted to a dosing chamber when the new 37,854 L Canton Ave, nortl;t of 4th St and west of 

System (10,000-gal) septic tank was installed approximately 13.7 m (45 the.207-A South Retention Basins. The 
ft) to the south. The trench-like drain field for this system is drain field is located east of the retention 
located approximately 122 m(400 ft) east of the tanks. (The old basins and has a barricade marker fence 
drain field was plugged off.) around the large depression. 

200-E-6 200-E-6, Septic The septic tank is surroll!lded by chain suspended from four sieel The site is located just east of the 
Tanlc, Sanitary posts paint«!. yellow. The tank is posted with a septic tank sign. 221-B Building and south of the inactive 
Sewer Repair and Two 10 cm (4-in.) PVC pipes protrude vertically from the 2607-B4 Septic Tanlc. 
Replacement ground. The sanitary tile field is surrounded by a steel post and · 
2607-E4 chain barricade and is posted with "Caution Underground · 

Radioactive Material" signs. 

Comprehensive Environmental Response, Compensation, and Liability Act of 1980, 42 U:.S.C. 601, et seq. 
WIDS, Waste Informatihn DaJa System Report, Hanford Site database. · 

Justific:ltion for ExcJnsion 

This site status is "Active." 

This site status is "Active." 

CERCLA= Comprehensive Envir,onmental Response, Compensation, and Liability Act of 1980 PVC = Polyvinyl chloride. 
GPS - Global positioning system. WIDS = Waste Infonnation Data System. 

HWVP = Hanford Waste Vitrification Project. 

Table C-4. WIDS 200-IS-1 and 200-ST-1 Waste Sites With Other DOE Programmatic Responsibility and 
not Considered in This Work Plan. (8 Pages) 

Code Names 
Previous 

Classification Operable 
Unit 

Justification for Exclusion 

Operable 
Unit 

200-ST-I 

200-ST-l 

Operable 
Unit 

200-W-97 200-W -97, Encased Pipeline from 240-S· I 51 
Diversion Box to 241-S-151 Diversion Box 

Accepted NIA Toe ORP has accepted programmatic responsibility for 200.IS-l 
1his unit, which is included in the Hanford Site 
Dangerous Waste Part A Permit for Single-Shell 
Tanks. 
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Code 

200-W-98 

200-W-99 

240-S-151 

240-S-152 

241-B-154 

241-BX-154 

Table C-4. WIDS 200-IS-1 and 200-ST-1 Waste Sites With Other DOE Programmatic Responsibility and 
not Considered in This Work Plan. (8 Pages) 

Previous 
Names Classification Operable Justification for Exclusion 

Unit 

200-W-98, Encased Pipeline from240-S-15 l to Accepted NIA The· ORP has accepted programmatic responsibility for 
241-U-153 Diversion Box this unit, which is included in the Hanford Site 

Dangerous Waste Part A Permit for Single-Shell 
Tanks . 

200-W-99, EncasedPipelinefrom241-U-151 to Accepted NIA . The ORP has accepted programmatic responsibility for 
241-S-l 51 Diversion Boxes this unit, which is included in the Hanford Site 

Dangerous Waste Part A Permit for Single-Shell 
Tanks. 

240-S-151, 240-S-151 Diversion Box Accepted 200-RO-3 The ORP has accepted programmatic responsibility for 
this unit, which is included in the Hanford Site 
Dangerous Waste Part A Permit for Single-Shel.I 
Tanks. 

240-S-152, 240-S-152 Diversion Box Accepted 200-R0-3 The ORP has accepted programmatic responsibility for 
this unit, which is included in the Hanford Site 
Dangerous Waste Part A Permit for Single-Shell 
Tanks. 

241-B-154,241-B-154 Diversion Box · Accepted 200-BP-6 The ORP has accepted programmatic responsibility for 
this unit, which is included in the Hanford Site 
Dangerous Waste Part A Permit for Single-Shell 
Tanks. 

UPR-200-E-45, UN-200-E-45, Contamination Accepted 200-BP-6 The ORP has accepted programmatic responsibility for 
Spread from the 241~B-154·DiversionBox this unit, which is associated with a waste site that is 

included in the Hanford Site Dangerous Waste Part A . 
Permit for Single-Shell Tanks. 

241-BX-154, 241-BX-154 Diversion Box Accepted 200-BP-6 The ORP has accepted programmatic responsibility for 
this unit, which is associated with a waste site that is 
included in the Ha,iford Site Dangerous Waste Part A 
Permit for Single-Shell Tanks. 

O_1;)erable 
Unit 

200-IS-l 

200-IS-l 

200-IS-1 

200-IS-1 

200-IS-1 

200-IS-l 

200-IS-1 



Code 

241-BX-155 

241-C-154 

241-EW-151 

241-TX-155 

600-269 

200-E-111 

200-E-116 

200-W-51 

Table C-4. WIDS 200-IS-1 and 200-ST-l Waste Sites With Other DOE Programmatic Responsibility and 
not Considered in This Work Plan. (8 Pages) 

Previous 
Names Classification Opera~le Justification for Exclusion 

Unit 

i41-BX-155, 241-BX-155 Diversion Box Accepted 200-BP-6 The ORP bas accepted programmatic responsibility for 
this unit, which is associated with a waste site that is 
included in th~ Hanford Site Dangerous Waste Part A 
Permit for Single-Shell Tanks. 

241-C-154, 241-C-154 Diversion Box Accepted 200-S0-1 The ORP has accepted programmatic responsibility for 
this unit, which is included in the Hanford Site 
Dangerous Waste Part A Permit for Single-Shell 
Tanks. 

241-EW-151, 241-EW-151 Vent Station Catch Accepted 200-IU-5 The ORP bas accepted programmatic responsibility for 
Tank, 241-EW-151 Vent Station, Vent Station, this unit, which is included in the Hanford Site 

· 200 Area East-West Vent Station Dangerous Waste Part A Permit for Single-Shell 
Tanks. 

241-TX-155, 241-TX-155 Diversion Box ·Accepted · 200-TP-2 The ORP bas accepted programmatic responsibility for 
this unit, which is included in the Hanford Site 
Dangerous Waste Part A Permit for Single-Shell 
Tanks. 

600-269, Cross Site Transfer Line Replacement, Accepted NIA The ORP has accepted programmatic responsibility for 
New Cross-Site Transfer Line this unit, which is included in the Hanford Site 

Dangerous Waste Part A Permit for Single-Shell 
Tanks. 

200-E-1 l l, Encased Pipeline From 241-ER-151 Accepted NIA The ORP bas accepted programmatic responsibility for 
Diversion Box to 241-C Tank Farm and this unit, which is associated with the 244-AR Vault, 
244-AR Vault; 3-38 Encasement which is covered under the Hanford Site Dangerous 

Waste Part A Permit for Single-Shell Tanks. 

200-E-116, Pipelines from24.1-B-154 Diversioll Accepted NIA The ORP has accepted programmatic responsibility for 
Box to 241-C-151 and 241-C-152 Diversion this unit. 
Boxes 

200-W~51 , Septic Tank(Abandoned) Accepted 200-R0-4 The ORP bas accepted programmatic responsibility for 
this unit. 

Operable 
Unit 

200-IS-1 

200-1S-1 

200-IS-1 

200-IS-1 

200-IS-1 

200-1S-1 

200-1S-l 

200-ST-1 

0 
0 

~ 
I 

N 
0 
0 
N 
I --"'" 
~ 
0 
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Code 

200-W-7 

200-W-78 

Table C-4. WIDS 200-IS-1 and 200-ST-1 Waste Sites With Other DOE Programmatic Responsibility and 
not Considered in This Work Plan. (8 Pages) 

Previous 
Names Classification Operable Justification for Exclusion 

Unit 

200-W-7, 246-L, 241-S:TK-l, 243S-TK-l, 243- Accepted 200-UP-2 The ORP has accepted programmatic-responsibility for 
S-TKl, 200-W Personnel Decontamination this unit. 
Facility Catch Tanlc, IMUST, Inactive 
Miscellaneous Underground Storage Tank 

200-W-78; Pipeline Between 241-TX/fY and _Accepted NIA The ORP has accepted programmatic responsibility for 
, 241-TTankFanns this unit 

240-$-302 240-S-302, 240-S-302 Catch Tank, IMUST Accepted · 200-RO-3 The ORP has accepted programmatic responsibility for 
this unit. 

241-A-151 241-A-151, 241-A-151 Diversion Box Accepted 200-P0-2 The ORP has accepted programmatic responsibility for 
this unit 

24l-A-302A - 241-A-302A,241-A-302-A Catch Tank Accepted 200-PO-2 The ORP has accepted programmatic responsibility for 
this unit 

241-A-302B 241-A-302B, 241-A-302-B Catch Tank, Accepted 200-PO-5 The ORP has accepted programmatic responsibility for 
!MUST this unit 

241-B-302B 241-B-302B, 241-B-302-B Catch Tank, 241-B- Accepted 200-BP-6 The ORP has accepted programmatic responsibility for 
302,IMUST this unit. 

241-BX-302B 241-BX-302B, 241-BX-302-B Catch Tank; Accepted 200-BP-6 The ORP has accepted programmatic responsibility for 
!MUST this unit 

241-BX-302C 241-BX-302C, 241~BX-302-C Catch Tank:, Accepted 200-BP-6 The ORP has accepted programmatic responsibility for 
!MUST this unit 

241-ER-151 241-ER-151, 241-ER-151 Diversion Box Accepted 200-BP-9 The ORP has accepted programmatic responsibility for 
this unit 

241-ER-152 241-ER-152, 241-ER-152 Diversion Box Accepted 200-BP-6 The ORP has accepted programmatic responsibility for 
this unit. 

241-ER-311 241-ER-311, 241-ER-311 Catch Tank, Accepted 200-BP-9 The ORP. has accepted programmatic responsibility for 
241-ER-31 IA Replacement Tank this unit. 

Oper;ible 
Unit 

200-IS-1 

200-1S-l 

200-1S-l 

200-1S-l 

200-IS-l 

200-IS-1 

200-IS-l 

200-IS-1 

200-IS-l 

200-IS-l 

200-1S-l 

200-1S-1 

0 
.o 
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N 
0 
0 
N 
' -~ 
~ 
0 



Code 

241.:.ER-31 lA 

241-SX-302 

241-TX-152 

241-TX-154 

241-TX-302B 
() 

I 
.i::,. 

°' 241-TX-
· 302BR 

241-TX-302C 

241-U-151 

241-U-152 

241-UX-154 

241-UX-302A 

2607-W9 

2607-WZ 

Table C-4. WIDS 200-IS-:-1 and 200-ST-1 Waste Sites With. Other DOE Programmatic Responsibility and 
not Considered in This Work Plan. (8 Pages) 

Previous 
Names Classification Operable Justification for E:xclusion 

Unit 

241-ER-31 lA, 241-ER-311A Catch Tank, old Accepted 200-BP-9 The ORP has accepted programmatic responsibility for 
241-ER-3 l 1, Original 241-ER-3 l 1 Catch Tank, this unit. 
Th1UST 

241-SX-302, 241-SX-302 Catch Tank, SX-304, Accepted 200-RO-2 The ORP has accepted programmatic responsibility for 
Th1UST this unit. 

241-TX-152, 241-TX-152 Divcnion Box Accepted 200-TP-2 The ORP has accepted programmatic responsibility for 
this unit. 

241~TX-154, 241-TX-154 Diversion Box Accepted 200-TP-4 The ORP has accepted programmatic responsibility for 
this unit. 

241-TX-302B, 241-TX-302-B Catch Tank, Accepted 20~TP-2 The ORP bas accepted programmatic responsibility for 
IMUST this unit. 

241-TX-302BR, 241-TX-302BR Catch Tank, Accepted 200-TP-2 The ORP has accepted programmatic responsibility for 
241-TXR-302BR, IMUST this unit. 

241-TX-302C, 241-TX-302-C Catch Tank Accepted 200-TP-4 The ORP has accepted programmatic responsibility for 
this unit. 

241-U-151, 241-U-151 Diversion Box Accepted 200-UP-2 The ORP has accepted programmatic responsibility for 
this unit. 

241-U-152, 241-U-152 Diversion Box Accepted 200-UP-2 The ORP has accepted programmatic responsibility for 
this unit. 

241-UX-154, 241-UX-154 Diversion Box Accepted 200-UP-2 The ORP has accepted programmatic responsibility for 
this unit . . 

241-UX-302A, 241-U-302 Catch Tanlc, Accepted 200-UP-2 The ORP has accepted programmatic responsibility fi?r 
241-UX-302 Catch TanJc, 241-UX-302 this unit. 

2607-W9, 2707-SX Septic Tanlc Accepted 200--UP-2 The ORP has accepted programmatic responsibility for 
this unit. 

2607-WZ Accepted 200-RO-l The ORP has accepted programmatic responsibility for 
this unit. 

Operable 
Unit 

200-IS-l 

200-IS-1 

200-IS-1 

200-IS-1 

200-IS-1 

200-1S-1 

200-1S-l 

200-IS-l 

200-IS-1 

200-1S-1 

200-IS-l 

200-ST-l 

200-ST-1 



() 

~ 
"1 

Code 

UPR-200-E-25 

UPR-200-E-26 

UPR-200-E-31 

UPR-200-E-42 

UPR-200-E-77 

UPR-200-E-78 

UPR-200-E-84 

UPR-200-W-
113 

UPR-200-W-
115 

UPR-200-W- . 
131 

UPR-200-W-
135 

Table C-4. WIDS 200-IS-1 and 200-ST-l Waste Sites With Other DOE Programmatic Responsibility and 
not Considered in This Work Plan. (8 Pages) 

_Previous 
Names Classification Operable Justification for Exclusion 

Unit 

UPR-200-E-25, Contamination Spread from the Accepted 200-P0-2 The ORP bas accepted programmatic responsibility for 
241-A-151 Diversion Box, UN-200-E-25 this unit. 

UPR-200-E-26, 24 l-A-151 Release, Accepted 200-PO-2 The ORP has accepted programmatic responsibility for 
UN-200-E-26 this unit. 

UPR-200-E-31, 241-A-151 Release, Accepted 200-PO-2 The ORP bas accepted programmatic responsibility for 
UN-200-E-31 this unit. 

UPR-200-E-42, 241-AX-151 Release, .Accepted 200-P0-2 The ORP bas accepted programmatic responsibility for 
UN-200-E-42 this unit 

UPR-200-E-77, UN-216-E-S, 241-B-154 Accepted 200-BP-6 The ORP has accepted programmatic responsibility for 
Diversion Box Grolllld Contamination, this unit. 
UN-200-E-77 

UPR-200-E-78, UN-216-E-6, 241-BX-155 Accepted 200-BP-6 The ORP has accepted programmatic responsibility for 
Diversion Box ground contammation, . this unit. 
UN-200-E-78 

UPR-200-E-84,241-ER-1-51 Catch Tank Leak, Accepted 200-BP-9 The ORP bas accepted programmatic responsibility for 
UN-200-E-84, UN-2i6-E-12 this unit. 

UPR-200-W-l 13, Soil Contamination East of Accepted 200-'IP-2 The ORP bas accepted programmatic responsibility for 
241-TX, UN-216-W-23, Contamination Areas this unit. 
Around 241-TX-155 Diversion Box, 
UN-200-W-113 

UPR-200-W-l 15; UN-216-W-25, Ground Rejected 200-UP-2 The ORP has accepted programmatic responsibility for 
Contamination above Transfel'. Line Along (Proposed) this unit. 
Cooper Street 

UPR-200-W-131, Release from 241-TX-155 Accepted 200-'IP-2 The ORP bas accepted programmatic responsibility for 
this unit. 

UPR-200-W-135, Release from 241-TX-155, Accepted 200-TP-2 The ORP has accepted programmatic responsibility for 
UN-200-W-135 this unit. 

Operable 
Unit 

200-IS-1 

200-IS-l 

200-IS-l 

200-IS-1 

200-IS-l 

200-IS-l 

200-IS-l 

200-IS-1 

200-IS-1 

200-IS-1 

200-1S-1 
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Code 

UPR-200-W-
160 

UPR-200-W-
161 

UPR.-200-W-
167 

UPR-200-W-
21 

UPR-200-W- · 
27 

UPR-200-W-. 
28 

UPR-200-W-
29 

UPR-200--W-
38 

UPR-200-W-
40 

UPR-200-W-
49 

UPR-200-W-5 

Table C-4. WIDS 200-IS-l and200-ST-1 Waste Sites With Other DOE Programmatic Responsibility and 
not Considered in This Work Plan. (8 Pages) · 

Previous 
Operable Names Classification Operable Justification for Exclusion 

Unit 
Unit 

UPR-200-W-160, Line Break at 241-TX-302C, Rejected 200-TP-4 rt'he ORP has accepted programmatic responsibility for 200-rs.:1 
UPR-200-W-38, UPR-200-W-40, 216-T-30 (Proposed) this unit. 

UPR-200-W-161, UN-216-W-35, Accepted 200-UP-2 The ORP has ac~ted programmatic responsibility for 200-IS-l 
UN-200-W-161 this unit. 

UPR-200-W-167, Contamination Migration Accepted 200-TP-2 The ORP has accepted programmatic responsibility for 200-1S-1 
from241-TY, UN-216-W-32 this unit. 

UPR-200-W-21, UN-200-W-21, UN-216-W-36, Accepted 200-TP-4 The ORP has accepted programmatic responsibility for 200.1s.:1 
Process Line Cave-in at 241-TX-154 Diversion this unit. 
Box 

UPR-200-W-27, Transfer Line Leak at 23rd and Accepted 200-TP-4 The ORP has accepted programmatic responsibility for 200-IS-1 
Camden, UN-200-W-27, UN-216-W-5, this unit. 
Duplicate ofUPR-200-W-29 

UPR-200-W-28, Release from241-TX-155 Accepted 200-TP-2 The ORP has accepted programmatic responsibility for 200-1S-1 
DiversionBox, UN-200-W-28 this unit 

UPR-200-W-29, Transfer Line Leak, Accepted 200-TP-2 The ORP has accepted programmatic responsibility for 200-1S-1 
UN-200-W-29, UPR-200-W-27, UN-200-W-27, this unit. 
UN-216-W-5, 23rd and Camden Line Break 

UPR-200-W-38, Line Break at241-TX-302C, Accepted 200-TP-4 The ORP has accepted programmatic responsibility for 200-IS-1 
UPR-200-W-160, UPR-200-W-40, this unit. 
UN-200-W-38, 216-T-30 

UPR-200-W-40, Line Break near 241-TX-154, Rejected 200-TP-4 The ORP has accepted programmatic responsibility for 200-IS-l 
UPR-200-W-38, UPR-200-W-160, 216-T-30, (PrQPosed) this unit. 
UN-200-W-40, 

UPR-200-W-49, Contamination Southeast of Accepted 200-RO-2 The ORP bas accepted 1>rogrammatic responsibility for 200-1S-1 
241-SX, UN-200-W-49 this unit. 

UPR-200-W-5, Overflow at 241-TX-155, Accepted 200-TP-2 The ORP bas accepted programmatic responsibility for 200-1S-1 
UN-200-W-5 this unit. 



Code 

UPR-200-W-6 

Table C-4. WIDS 200-IS-1 and 200-ST-1 Waste Sites·With Other DOE Programmatic Responsibility and 
not Considered in This Work Plan. (8 Pages) 

Previous 
Names Classification Operable Justification for Exclusion 

Unit 

UPR-200-W-6, UN-200-W-6, Contamination Accepted 200-UP-2 The ORl> has accepted programmatic responsibility for 
Spread from 241-U-151 and 241-U-152 this unit. 
Diversion Boxes 

UPR-200-W- · UPR-200-W-64, Road Contamination at 23rd Accepted 200-TP-2 The ORP has accepted programmatic responsibility for 
64 and Camden, UN-200-W-64 this unit 

UPR-200-W- UPR-200-W-97, Transfer Line Leak, Accepted 200-TP-2 The ·oRP has accepted programmatic responsibility for 
97 UN-216-W-5, UN-200-W-97 this unit. 

UPR-600-20 UPR-600-20, UN-216~E-41, Cross Country Accepted 200-IU-5 The ORP has accepted programmatic responsibility for 
Transfer Line Contunination, Cross Site this unit 
Transfer Line 

UPR-200-E-45 UPR-200-E-45, UN-200-E-45, Contamination Accepted '200-BP-6 The ORP has accepted programmatic r~ponsibility for 
Spread from the 241-B-154 Diversion Box this unit. 

241-Z 241-Z, 241-Z Treatment and Storage Tanks, Accepted 200-ZP-2 J;)OE-TPD has accepted programmatic respomibility 
241-Z Tank Farm, 241-Z Treatment.and Storage for the 241-Z Fa~ility. The 241 Z Treatment and 
System, 241-Z-D-4, 241-Z-D-5, 241-Z-D-7, Storage Tanks RCRA TSD unit is supporting the PFP 
241-Z-D-8, 241-Z Sump~ 241-Z Tank Pit N1~clear Materials Stabilization Project and subsequent 

facility D&D until 2011 and bas an approved RCRA 
Closure Plan (DOE--RL 1997b) 

UPR-200-W- UPR-200-W-79, Contamination Spread at Accepted 200-ZP-2 DOE-TPD has accepted programmatic responsibility 
79 241-Z, UN-200-W-79 ,. - for this site, which is associated with the 

241-Z Treatment and Storage Tanks RCRA TSD unit 

216-TY-201 216-TY-201, Supernatant Disposal Flush Tame, Accepted 200-TP-2 This flush tank received waste from the T and TY Tanlc 
IMUST Fanns and discharged to the 216-T-26, 216-T-27, and 

216-T-28 cribs. It is considered part of the ancillary 
equipment for these cribs and should be in the 
200-lW-l OU. 

Operable 
Unit 

200-IS-1 

200-IS-l 

200-1S-l 

200-IS-l 

2oi1s-1 

200-IS-1 

200-IS-l 

200-IS-l 
to 200-
TW-1 
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Table C-4. WIDS 200-1S-l and 200-ST-1 Waste Sites With Other DOE Programmatic Responsibility and 
not Considered in This Work Plan. (8 Pages) 

Code Names Classification 

Hanford Site Dangerous Waste Part A Permit for Single-Shell Tanks 
Resource Conservation and Recovery Act of 1976, 42 U.S.C. 6901, et seq. 

D&D = Decontamination and decommissioning. 

!MUST = Inactive miscellaneous underground storage tank. 

NI A = Not available. 

ORP = U.S. D~a.rtr.nent of Energy, Office of River Protection. 
OU · = Operable Unit. 

Previous 
Operable Justification for Exclusion 

Unit 

PFP = Plutonium Finishing Plant. 

R~ = Resource Conservation and Recovery Act of 1976 
TPD = Treatment Programs Division. 

TSD = Treatment, storage, and disposal 

UPR = Unplanned release. 

Operable 
Unit 

~ 
0 
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I 
tv 
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Table C-5. Summary oflnfonnation for the 200-IS-l and 200-ST-1 Waste Sites fucluded in This Work Plan. (24 Pages) 

Site Code Dates of Contaminant 
Waste Site 

Type 
Site Names Location 

Operation 
Source Facility InventoryNolume Depth. 

Dimensions 
General Description 

.Relused 

Tanks 

200-W-16 200-W-16, 292-T The underground · 1944to 1970 TPlant Unknown quantity of NIA 0.9 rn by 0.6 m Two metal riser pipes 
Storage Tan1c UndergroWld tanks are near the material placed into tanks. (3 ft by 2 ft) extend about 0.5 m (1.5 ft) 

Tanks, IMUST, southeast comer of above grade near the 
292-~-1. the 292-T Building southeast corner of the 
292-TK-2 addition. The 292-T Building addition. 

292-T Building is Both are capped and one 
south of the appears to have a pressure 
291-T stack and north relief vent. These pipes 
of the extend from two buried 
222-T Building. tanks (292-TK-1 and 2). A 

chain link fence encloses the 
area. The fence is posted 
with "Access Restricted" 
signs. The site is in a 
chained area posted 
"Contamination Area." 

241-CX-72 241-CX-72, The tank is located 1957 to 1976 Tanlc 241-CX-72 was an NIA Overourden llmx:l.Olm Tank 241-CX-72 is located 
Storage Tank 241-CX-TK-72 south of 7th Street, experimental tank used to Depth= (8 ft x: 5.5 ft) inside a small building. A 

Vault and Tank, within the Hot Semi- study the characteristics 4.3 ft cover has been placed over 
241-CX-72 Waste Works stabiliz.ed area of self-concentrating the tank with radiological 
Self Concentrator, (200-E-41). waste from the PUREX postings and "Keep Out" 
Strontium Hot process. signs. 
Semi-works, 
IMUst 



Table C-5. Summary of Informatioh for the 200-1S-1 and 200-ST-1 Waste Sites Included in This .Work Plan. (24 Pages) 

Site Code Dates of Contaminant 
Waste Site 

Type Site Names Location Operation Souce Facility InventoryNolume Depth 
Dimeuions General Description 

Released 
241-CX-70 241.-CX-70, The tank is located 1952 to 1957 The unit was used to Before sluicing, the wiit Overburden 4.6mx6.l m Tank 241-CX-70 is 
Storage Tank 241-CX-TK-70 south of 7th Street, store high-level process contained approximately depth: (15 ftx20ft) surrounded with post and 

Tank, Strontium within the Hot Semi, waste in support of the 1.45 rn (4.75 ft) of sludge, 3.4m chain, It is posted with 
Hot Semi-works, Works stabilized area Semi-Works process. which roughly equals 39,000 (11 ft) "Hazardous Waste, 
!MUST (200-B-41). L (10,300 gal) of waste. Restricted Area-Inactive 

Contaminants included Tanlc" signs. 
20 CiPu-239/240; 500 Ci of 
Cs-137; 2,900 Ci ofSr-90; 
7080 kg (7.8 tons) sodium 
nitrate; 1,000 kg (1.1 tons) 
sodium nitrite; 
1090 kg(l.2 tons) sodium 
fluoride; 450 kg (0.5 tons) 
aluminum sulfate; and 
180 kg (0.2 tons) sodium 
chromate. After.sluicing 
only a small amount of 
solids and residual caustic 
and water remain. The 
estimated contamination 
levels for piping and 
equipment are the volume 
remaining after the 3 Ci of 
plutonium and 6,000 Ci of 
beta/gamma 

The residue after the tank 
was sluiced was estimated to 
be 500 gal ofliquid and 
250 gal of solids. Later 
more liquids and gravel-like 
solids were removed. The 

· tank was dried and is 
considered to be empty. 



Table C-5. Summary of Information for the 200-IS-1 and 200-ST-1 Waste Sitel> Included in This Work Plan. (24 Pages) 

Site Code Dates of Contaminant 
Waste Site 

Type Site Names Location 
Operation Source Facility InventoryNolume Depth 

Dimemlo•s 
Genenl Description 

Released. 
276-S-141 276-S-141, The underground tank 1951 to 1969 The tank is the The unit contained NIA 8.5 mx3.5 m The site is a below-grade 
Storage Tanlc 276-S-TK-141, is north of southernmost tank in a radiologically contaminated (28 ftx 12ft) carbon steel tank inside a 

276-S-306A, 276-S Building and two-tank network liquids made up ofNPHs, chain line fenced area. The 
276-S-141 Solvent directly south of connected to the hexone, and phosphate tar. tank is the southernmost 
Storage Tanlc, Tanlc 276-S-142. The 276-S Solvent Handling In 1992, Tanks 276-S-141 tank in a two-tank network 
Tanlc 276-141, system is west of the Facility. Toe tank stored and 276-S-142 ea.ch connected to the 
Hexone Storage railroad track$ for the liquid mixed waste 1.mtil contained from 19 L to 276-S Solvent Handling 
Tanlc, 244-SX-l 5 REOOX Plant. 1992, when most of the 114 L (5 to 30 gal) of93% Facility. The tank has an 

waste was transferred to NPHs and 7% hexone. They 89,000 L (23,575-gal) 
tank cars for offsite also contained up to 950 L capacity. 
incineratioo. From 1951 (250 gal) of phosphate tar. 
to 1967 the tank was used A nitrogen gas blanket and 
to store reagent-grade offgas filtration were 
hexone for makeup as a implemented in 1990 during 
solvent at the REOOX the distillation phase. The 
Plant. remaining 19 L to 114 L 

(5 to 30 gal) ofliquid are 
expected to be removed by 
evaporation over time by the 
nitrogen purge process. 

276-S-142 276-S-142, The underground tank 1951 to 1969 'I)le tank is the The unit contained NIA 8.5 mx3.5m The site is a below grade 
Storage Tank 276-S-TK-142, is north of the northernmost tank in a radiologically contaminated (28 ft X 12 ft) carbon steel tank. The tank 

276-S-306B, 276-S Building and two-tanlc network liquids made up ofNPHs, is the northernmost tank in a 
276-S-142 Solvent directly north of the connected to the hexone, and phosphate tar. two tank network connected 
Storage Tanlc, 276-S-141 Tank. The 276-S Solvent Handling In 1992, Tanks 276-S-141 . to the 276-S Solvent 
Tank.276-142, system is west of the Facility. From 1951 to and 216-S-142 contained Handling Facility. The tank 
Hexone Storage railroad tracks. 1967 the tank was used to from 19 L to 114 L (5 to has an 89,000 L (23,575 gal) 
Tanlc, 244-SX-15, store reagent-grade 30 gal) of93% NPHs and capacity. 
!MUST hexone for makeup as a 7% hexone. They also 

solvent at the REOOX contain up to 950 L (250 gal) 
Plant. of phosphate tar. A nitrogen 

blanket was added to the 
tank. The remaining 19 L to 
114 L (5 to 30 gal) ofliquid 
are expected to be removed 
by evapo:rarion over time by 
the nitrogen purge prncess. 



Table C-5. · Summary of Information for the 200-IS-l and 200-ST-1 Waste Sites Included in This Work Plan. (24 Pages) 

Site Code Dates of Co•taminant 
Waste Site 

Type Site Names Location 
Operation Source Facility Inven.toryNolume Depth Dimensions General_Description 

Released 
241-CX-71 241-CX-71; The tank is located 1952 to 1957 This tank provided acidic 5.0 X 10-2 Ci Cs-137; Depth C 3.2mx 1.5 m The underground tank is 
Neutralization 241-CX-TK-71, south of7th St, in the waste neutralization via a 9.3 x 10•2 Ci Sr-90 3.15m , (10 ft X 5.0 ft) surronnded with steel posts Taruc 241-CX . Hot Semi-Works flow-through limestone (10 ft) , and chain. It is posted with 

Neutralization stabilized area layer for 201-C Building Overburden "Haz.ardous Waste, 
Tanlc, Strontium (200-E-41). process condensate and depth = Restricted Area-Inactive 
Hot Semi-Works, the coil and condensate 1.07m Tanlc" signs. 
IMUST cooling water stream (3.5 ft) 

before discharge to the 
216:-C-l Cn"b. The tank 
may also have received 
process condensates from 
REDOX and PUREX 
pilot plant operations, 
decontamination flushes, 
and hot shop sink waste. 

241-WR 241-WR Vault, This site is located 1952 to 1976 The vault is associated The site waste contains nitric 14 rn (45 ft) 39mx20m The vault is a below-grade, 
Vault 241-WR Vault northeast of the with the 296-U-6 Stack, acid, tributyl phosphate, (128 ft :x: 66 ft) reinforced-concrete 

(Tanks-001 221-U Building, west 221-U Plant processes, UNH from the TBP process, structure with 9 
thro!]gh -009), of Beloit Ave. PUREX Facility, and thorium nitrate storage. compartments arranged in 
241-WR-0l thru REDOX Facility, The unit also contains two rows and a 189,000 L 
09,241-WR 241-UX-152, and radioactively contaminated (50,000-gal) tank in each 
Diversion Station BC Cribs and Trenches. equipment and structures. compartment A concrete 
Vault, 244-WR Approximately 60 Ci of beta wall.separates the two rows 
Vault, 296-U-6 contamination remains of tanks. ln addition to the 
Stack, IMUST inside the vault structure. tanks, the vault contains 

A contamination incident miscellaneous agitators, 
occurre.d in the 1960's when pumps, and valves. It is 
a tank overflowed and filled marked and posted with 
its cell When the tmk (002) URMsigns. 

. . was subsequently pumped An exhaust stack just north 
out it floated loose from its of the vault is included in 
base, rupturing its line, this site. See sub-site µurnpers, and mechanical description. 
connections. Significant 
cleanup was required to 
return the facility to service. 
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Table C-5. Summary of Information for the 200-IS-1 and 200-ST-l Waste Sites Included in This Work Plan. (24 Pages) 

Site Code Dates of 
Contaminant Waste Site 

Type 
SiteNames Location Operation 

Source Facility InventoryNolume Depth 
Dimensions 

General Description 
Released 

Divenion Bo:xes and Valve Pits 

200-W-59 200-W-59, Z-Plant Z-Plant Diversion NIA Z-Plant. This diversion NIA 5.2m 2.1 mx 2.1 m The diversion box is buried 
Diversion Box Diversion Box #2 Box. 2 is located box directed the flow of (17 ft) (6.9 ft X 6.9 ft) with its concrete lid slightly 
(Rep. Site) southwest of the process waste via the above ground level. The 

234-SZ Building, 241-Z-361 Settling Taruc Z Plant fenced exclusion 
between the two to the 216-Z-12 Cn'b. area is covered with gravel. 
fences that make up 
the double Z Plant 
exclusion area. It is 
west of the 
216-Z-361 Settling 
Tank and directly 
north of the 
216-Z-12 Crib. 

200-W-58 200-W-58, Z-Plant Z-Plant Diversion Unknown The diversion box NIA 2.8m 2.1 mx2.l m The concrete lid of the 
Diversion Box Diversion Box. #1 Box #1 is located directed the flow of Z (9.2 ft) (6.9 ft X 6.9 ft) diversion box is visible 

south of234-5Z, in Plant process waste to above ground. The Z-Plant 
between the two cribs and tile fields fenced exclusion area is 
fences that make up located south of the Z covered with gravel. The 
the double Z-Plant Plant complex. diversion box is buried to a 
exclusion area. It is depth of 2. 7 m (9 ft) with its 
directly south of the upper surface (a thick 
361-Z settling tank. concrete lid) being slightly 

above growld level. 

HSVP HSVP, Hot Semi- This valve pit is 1952-1963 201-C Facility NIA NIA NIA This site is a sealed, 
Works Valve Pit, adjacent to the concrete-filled, vertically 
201-C Diversion remains of the configured, stainless-steel 
Box, Semi-Works 201-C Building and cylinder buried beneath the 
Valve Pit southeast of the main asphalt barrier that was 

canyon area. It is placed over the 
located within the decommissioned 
200-E-41 surface 201-C Process Building. 
stabilized area. The surface stabilized area 

is posted with URM signs. 
The valve pit is not marked 
or posted separately. 
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Table C-5. Summary of Information for the 200-IS-1 and 200-ST-1 Waste Sites Included in This Work Plan. (24 Pages) 

Dates of Contaminant 
Waste Site Site Names Location Operation Source Facility InventoryNolume Depth Dimensions General Description 

Released 

UPR-200-W-2, The cave-in occurred June 1947 This site is associated NIA 3 to 3.3 m NIA On June 23, 1947, a minor 
UN-200-W-2, on the southeast side with 221-T and (l0to 11 ft) ground cave-in occ~ at 
Underground of the 221-Tfacility, UPR-200-W-98 the rear of the T Plant 
Waste Line Leak · near stairwell R-19. Canyon Building opposite 

the R-19 stairwell and 
directly over one of the 
underground waste transfer · 
lines. Hydrostatic tests · 
showed that the 9• 1 "metal 
waste line" had failed and 
discharged liquid waste to 
ground. The 1947 sutVey 
was completed and the 
temporary "danger zone" 
status was eliminated. A 
pennanent danger zooe was 
established at stairwell 
R-19. 

UPR-200-W-98, The release site is 1945 This site is associated Approximately 10 Ci of NIA NIA In the spring of 1945, a 
UN-216-W-6, located near the with the 221-T Building high-salt, neutral to basic broken underground process 
221-T Waste southeast comer of and UPR-200-W-2 fission products with a transfer line caused · 
line Break at the 221-T _Canyon maximum dose rate of 20 rad contaminated liquid to 

R-19, Building, at door per hour (in 1945) at 5 cm surface near the R-
R-19. (2 in.). 19 stairwell at the. UN-200-W-98 . 

221-TBuilding. The liquid 
from the :metal waste line" 
surfaced and spread mixed 
fission contamination over a 
small ground area 
Following the incident in 
1945, the area was covered 
with approximately 1.2 m 
( 4 ft) of clean soil. A 
blacktop road, in daily use, 
has since been constructed-
over the top of the site .. 



Table C-5. Summary of Information for the 200-IS-1 and 200-ST-l Waste Sites Included in This Work Plan. (24 Pages) 

Site Code Dates of Contaminant Waste Site 
Type Site Names Location Operation. Source Facility hventoryNolume Depth Dimensions 

Genenl Description 
Released 

UPR-200-W- UPR-200-W-102, The UPR occurred Early 1970' s Toe release is associated The release consisted of 3.66m 15.24mx The contaminated soil was 
102 UN-216-W-12, adjacent to the south with the 224-T Building. alpha-laden moisture from (12.00 ft) 3.66m (50.00 ft discovered in February 

UN-200-W-102, and east sides of the process tank lines that X 12.00 ft) 1972. The leak is believed 
224-T 224-T Building. contaminated the soil ar01md to have occurred several 
Underground Line the pipeline. An estimated years earlier, when the 
Leak 72 g of plutonium were building was used for 

cootained in the processing plutonium. 
contaminated soil that was Contamination ~ed into 
removed when the leak was the grmmd on the "rear" of 
discovered. the 224-T Building. Most 

documents have assumed 
this to be the east side where 
a process line exits the cell 
portion of the building and 
goes to Tank 241-T-361. 

UPR-200-W- UPR-200-W-l 14, UPR-200-W-ll4was 1980 The release is associated NIA NIA 106.68rnx Toe release consisted of 
114 UN-216-W-24, located east of the with the 241-SX Tank 137.16m migrating radioactive 

Ground 241-SX Tank Fann. Farm and the (350.00 ftx particulate matter from 
Contamination · 241-SX-151 and 450.00 ft) operational activities at the 
East of 241-SX 241-S-151 Diversion SX Tank Farm and the 241-
Tank Fann, Boxes SX-151 and 241-S-151 
UN-200-W-l 14 Diversion Boxes over many 

years. The contamination 
spread to. the ground surface 
east of the SX Tank Farm 
The resulting large area was 
posted "Surface 
Contamination Area" and 
was assigned a UPR number 
in 1980. 
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Table C-5. Summary of Information for the 200-1S-1 and 200-ST-1 Waste Sites Included in This Work Plan. (24 Pages) 

Dates of Contaminant 
Waste Site Site Names Location 

Operation Source Facility lnventoryNolume Depth Dimensions Genenl Description 
Released 

UPR-200-W-164, The release occurred The release The 204-S Facility An unknown amount of NIA NIA The above-ground UNH 
Overhead wanyl beneath the occurred in UNH transfer line from the 204-S 
nitrate hexahydrate aboveground UNH 1952 Storage Tanks to the; 224-U 
(UNH} Line Leak, pipeline that extended Building (hung from an 
UN-216-W-29 from 204-S to 224-U. existing steam line) was 

posted as a radiation zone 
from 1952 to 1967. The 
zone was established 
because of a low~level 
gamma field (dose rate) 
emanating from the.transfer-
line. In 1981 
correspondence, Harold 
Maxfield states that he 
believes the area was 
incorrectly designated as a 
UPR, because the posting 
was necessary because of 
the dose rate, not a release. 
Later, a small area of soil 
contamination was 
identified under the steam 
line, adjacent to the 
216-S-9 Crib, 

UPR-200-W-32, The release occurred The release . The 204-S Facility An unknown amount of NIA NIA During the summer ofl 954, 
UNH Transfer near the northwest occurred in UNH the above-ground UNH 
Line Break, UN- comer of the REDOX 1954 transfer line connecting 
200-W-32 Plant. 224-U to REDOX broke, 

releasing an unknown . 
.. amount of the UNH solution 

to the ground. The 
contaminated area was 
covered and marked as a 
radiatfon zone by use of 
magenta and yellow tape 
and radiation z.one signs. 
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Table C-5. Summary oflnforn:iation for the 200-1S-1 and 200-ST-l Waste Sites Included in This Work Plan. (24 Pages) 

Site Code Dates of Contaminant Waste Site 
Type Site Names Location Operation Source Facility InventoryNolume Depth Dimenslo•s Cdneral Description 

Released 

UPR-200-W- UPR-200-W-33, The site is located The release The release is associated NIA NIA 0.84 m2 (9.00 A leaking flange of the C-5 
33 Ground approximately 28 m occurred in with the Uranium fr) Condensate.Line from the 

Contamination at (90 ft) east of the 224- March 1955. Recovery process at the 224-U Building caused a 
224-U, UBuilding. 224-U facility. 3 m by 4.5 m (10 by 15 ft) 
UN-200-W-33 area of ground to become 

contaminated. 

UPR-200-W- UPR-200-W-35, Located just outside The release The 204-S Facility An unknown amount and NIA NIA A leak occurred in the 
35 Ground, UN-200- and to the north of the occurred in concentration/activity of above-ground UNH line 

W-35, REDOX·to REDOX exclusion September UNH solution. from REDOX to U Plant. 
224-UUNH Line area. 1955. The area.of surface· 
Leak ' contamination and the 

quantity or activity of 
contaminants has not been 
reported. 

UPR-200-E-l UPR-200-E-1 , The release occurred The release B-Plant The original line break was NIA NIA ARH-780 docwnents an 
Waste Line Failure on the south side of occurred in waste from the metal waste underground waste line leak 
on South Side of the 221-B Building. September line. that occurred Illll.e 17, 1946 
221-B 1946. (UPR-200-E-80). In 

September 1946, additional 
contamination was found 
24 m (80 ft) from the June 
1946leaklocation. The 
second contaminated area 
( documented in a September 
monthly report dated 
October 14, 1946) was 
assumed to migration from 
the leak reported in June 
1946. 
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Table C-5. Summary of Information for the 200-IS-1 and 200-ST-1 Waste Sites Included in This Work Plan. (24 Pages) 

Dates of Contaminant 
Waste Site SiteNllDles Location 

Operation Source Facility InventoryNolume Depth Dimensions Genenl Desc:ription 
Released 

UPR-200-:&3, The release occun:ed The exact B-P!ant The release consisted of NIA NIA A failure of first cycle waste 
Line leak from on the south side of date of the B Plant first.cycle waste. line from the 221-B building 
221-B to 241-BX- 221-B, between the occurrence is to 241-BX-154 Diversion 
154, UN-200-E-3 221-B Building and unknown. Box was identified. 

241-BX-154. 

Efforts to excavate and 
inspect foe the cause were 
abandoned when readings of 
120 rads/hr were found 
with 46 cm (18 in.) of soil 
still remaining over the pipe. 
The exact date of the 
occurrence in unknown, but 
the reference document, 
HW-22610, was written on 
November21, 1951: 

UPR-200..E-44, The unplanned The release B-Plant NIA NIA 0.30m A small cave-in was 
UN-200-:&44, release occurred south occurred in (1.00 ft) in discovered south of the 
BCS Waste Line of221-B, near the August 1972. diameter R-17 Change House next, to 
Leak South of R-17 Change House·. 7th St. No radiological 
221-B north of 7th Street. reading was identified in the 

The Change House no cave-in at the time of 
longer exists. discovery. An excavation 

was done after lwich that 
identified a leak in the 
15 cm (6 in.) crib line. Soil 
removed from the 
excavation was 
contaminated from·10,ooo 
to 20,000 cpm The dose · 
rate on the pipe was 20 
mrad/hr. No contlnnination 
spread beyond the 
excavation. 
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Table C-5. Summary of Information for the 200-IS-1 and 200-ST-1 Waste Sites Included in This Work Plan. (24 Pages) 

Dates of Contaminant 
Waste Site Site Names Location 

Operation Source Facility InventoryNolume Depth 
·Dimensions · General Description 

Released 

UPR-200-E-80, The r~lease occurred The release BPlant NIA NIA 30 m(lOO ft) An underground metal 
UN-216-E-8, in and underground occurred in wide by 152m waste line failure was 
221-.B-R-3 Line pipeline, located on June1946. (500 ft) in detected near sedion R-3 on 
Break. the south side of the length the south side of the 
R-3 Radiation 221-B Canyon 221-B Building. The dose 
Zone, UN-200-E- Building, near the rate at ground surface level 
80 R-3 stairwell. was 400 rad/hr. The leak 

was confirmed by 
hydrostatic testing. 
Operations were halted for 
6 days to change the waste 
routing and cover the area 
with several feet of gravel 
A po~on of the area had 
caved in. The excavated 
contaminated soil was taken 
to the Dry Waste Burial 

. . Ground. The excavation 
was baclcfilled. After 
covering the contamination, 
the dose rate was reduced to 
I OOmrad/hr. 

UPR-200-E-85, UPR-200-E-85 The release The unencased transfer The waste line contained ion 4.57m . 15.24mx Dming a routine survey, an 
Line Leak at 221-B occurred south of the occurred in line from Ion Exchange exchange waste from (5.00 ft) 15.24 m (50 ft unencased transfer line from 
Stairwell R-13, center of the 221-B July 1972. Tank 18-l,inthe221-B Tank 18-1, located inside the X 50 ft) the ion exchange tank 18-1, 
UN-216-B-13, Building, near the Building, to the 241-BX- B Plant canyon. Soil in the 221-B building, to the 
UPR-200-E-41, R-13 Utility Pit. 154 Diversion Box. samples collected in 1972 241-BX-154 Diversion Box 
UN-200-E-85, identified the release as was found to have leaked 
UN--200-E-41 predominantly Cs-137. process waste near the R-13 

Approximately 30 Ci of Utility Pit. The 
cesiwn were released, but contaminated waste 
half of the release was apparently seeped through. a 
removed. with the soil wall joint and ran into the 
excavated to expose the line electric utility pit. Radiation 
leak. measurements were taken 

near the bottom of the pit. 
The measurements read 
15 rad/hr 5 cm (2 in.) from 
the source. 
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Table C-5. Summary oflnformation for the 200-IS-1 and 200-ST-1 Waste Sites Included in This Work Plan. {24 Pages) 

Dates of Contaminant WasteS.ite 
Site Names Location Operation Soun:e Facility Inventory/Volume Depth Dimensions General Description 

Released 

UPR-200-E-87, The UPR-200-B-87 No Underground pipelines NIA NIA NIA Suspected leak into the soil 
UN-216-E-l5, site is ~ocated on the confirmed located on south side of from undetgrol.Uld pipelines 
224-B South Side south side of the release the 224-B Building located on south side of the 
Plutonium µround 224-B Building in the occurred. 224--B Building based on 
Contamination, 200 East Area discovery of a large amount 
UN-200-E-87, of plutoniu~ntaminated 
216-E-15 soil during excavating near 

pipelines at 224-T in 1972. 

UPR-200-E-96, The release site NIA The release site is NIA NIA Approximately From a conversation with 
Ground include contaminated associated with 1 ha (2.5 acres) Harold Maxfield on 
Contamination SE areas on the south and 200-E-103, 200-E-107, October 8, 1981, it was 
of PUREX, UN- east sides of PUREX. the 291-A Stack and the determined the area had 
216-E-24, UN- 241-A-151 Diversion became contaminated by 
200-E-96 Box residual specks from the 

29 I-A Stacie operation and 
work activities in the 
241-A-151 Diversion Box 
during PUREX Plant 
operations. 

UPR-200-E-117, The spill occurred on The release The site is associated NIA NIA NIA While excavating an 
Contaminated the south side of the occmred in with the encased waste line on 
Liquid Spill, UN- 202-A Building, west April 1972. 241-A-151 Diversion April 20, 1972, employees 
200-E-117 of the railroad tunnel Box encountefed liquid spurting 

up from the ground in the 
hole they had dug. The 
excavation.was within a few 
inches of the top of the 
encasement Personnel were 
evacuated from the caisson 
in which they were working. 



Table C-5. Summary of Information for ~e 200-IS~ 1 and 200-ST-l Waste Sites Included in This Work Plan. (24 Pages) 

Site Code Dates of Contaminant Waste Site 
Type Site Names Location Operation Source Fadllty InventoryNolume Depth Dimensions General Description 

Released 

Septic Tanks 

2607-W3 2607-W3 This unit lies 1944 to 1996 The 2607-Wl Septic NIA NIA 6.4mx2.74m In August 1996, under 
Septic Tank northeast of the Tank is associated with x3.81 m Project W-396, the 
(Rep. Site) 241-T-361 Settling the 2607-Wl drain field, 2607-W3 Septic Tank was 

Tanlc, approximately 2707-W, 2713-W, p~ filled with sand 
61 m (200 ft) north of 283-W, 277-W, 275-W, and abandoned in place. 
23rd St and 244 m 274-W, 284-W, 2723-W, The 2607-W3 Septic Tan1c 
(800 ft) southwest of 2704-W, 271~-WB, was corn;tructed of 
the 224-T Building. 272-W, MO°278, reinforced concrete. At one 

M0-279, M0-235, time, the eastern access was 
M0-406,M0-412, posted with a "Radioactive 
M0-215, M0-056, Material" sign. This system 
M0-204, M0-240, and includes a drain field that 
M0-287. was expanded in the 1950's. 

The 2607-W3 effluent was 
redirected to the , 

26(Y7-Wl system. The tie-
line is expected to remain 
operational for the rest of 
the Hanford Site mission. A 
contaminated process sewer 
line runs parallel to the 
sanitary sewer line in this 
area. 



Table C-5. Summary of Information for the200-IS-1 and 200-ST-1 Waste Sites Included in This Work Plan. (24 Pages) 

Site Code Dates of Contaminant 
Waste Site 

Type Site Names L-Ocation 
Operation Source Facility InventoryNolume Depth 

Dimensions General Description 
Released 

2607-E3 2607-E3, This unit is located 1948 to 1997 The 2607-E3 system is NIA NIA 8.74mx The site is a septic tank and 
Septic Tank 2607-E3 Septic approximately 100 m associated with B Plant 2.74mx drain field surrounded with 

Tank and (400 ft) north of the facilities. 4.11 m a chain and marked with a 
Drainfield, 221-B Building. The sign that reads "Sanitary 
2607-E3 Septic drain field is located Sewer/Drain Field." The 
System, TFS of north of the septic septic tank is constructed of 
218-B-4; Tile Field tank and south of the reinforced concrete tank 
South of218-E--4 218-E-4 Burial 8.7 m (28 ft 8 in) long, 

Ground. 2 .7 m (9 ft) wide, and 3.8 m 
(12 ft 6 in) deep (interior 
dimensions). The tank had a 
design capacity of38,680 L 
(10,220 gal) based on a user 
capacity of 292 persons, a 
flow of 132 L {35 gal) of 
sewage per capita per day, 
and an average detention 
time of 1 day. The top of 
the tank is at the ground 
surface. The tank was 
accessed through three 
0.9 m (3-ft) access ports. 
The drain field consists of at 
least 712 m (2,336 ft) of 
vitrified clay pipe or drain 
tile (at least 2.4 m (8 ft] per 
capita). The laterals are 
open jointed llnd are spaced 

. . 2.4 m (8 ft) apart. The 
system was replaced with 
the new regional system 
under Project L--272. 
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Site Code Dates of Contaminant Waste Site 
Type Site Names Location Operation 

Source Facility InventoryNolume Depth Dimensions Geo.era! Description 
Released 

2607-E4 2607-E4, 2607-FA The 2607-FA Septic 1963 to 1998 The 2607-E3 Septic NIA NIA 1.22 mx The septic tank and tile field 
Septic Tanlc Septic Tank and Tanlc is located . System was associated 0.61 mx are marked with a ''Sani~ 

Tile Field northeast of the with B-Plant facilities. 2.53m Sewer/Drain Field" sign and 
221-B Building. The lie within a posted URM 
tile field is northeast area. The 2607-E4 Septic 
of the tank. · Tank is constructed of 

reinforced concrete that 
drains to an adjacent tile 
field. DOE/RL-92-05 states 
that this system is not 
known to contain 
radionuclide or hazardous 
chemicals. However, the 
site is posted with URM 
signs. No information has 
been located to explain the 
radiological posting. 
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Table C-5. Summary of Information for the 200-IS-1 and 200-ST-1 Waste Sites Included in This Work Plan. (24Pages) 

Dates of Contaminant 
Waste Site Site Names Location Operation Source FaclUty lnventoryNolome Depth 
Dimensions General Description 

Released 
2607-E9, 242B/BL This unit lies north of I 951- present The2607-E7B Septic NIA 0.46 30.48mx This 1,900 L (500-gal) 
Septic Tanlc the 207-B Retention System is associated with 3.66m septic tank received sanitary 

Basin an<:! east of the the 209-E, 2704-C, capacity wastewater and sewage 
242-B Building. 2718-E, M0--337 . 5,678 liters from the 242-B and the 

(moved) and the MO-543 242-BL Buildings . . This 
(moved) Buildings. This system has an associated 
system is in series with drain field. It was 
the 2607-ES, 2607-E7A abandoned and the tank was 
septic tanks and a filled with sand. The site is 
leaching trench. in a contamination area. 

A brief visit was made to the 
site in February 2000 to find 
the drain field and to try to 
improve the mapping of the 
site. A "Drainfield" sign 
was found on the ground on 
the east side of the 
contamination area that 
surrounds the site. The 
former extent of the drain 
field can be approximated 
using fence posts inside the 
contamination area (some of 
which still have chain 
attached), fallen chain on 
the ground plus the fence 
posts making up the eastern 
boundary of the 
contamination area. No 
access ports,. lids, or riserS 
associated with the septic 
tank.were 
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Released 

visible. Evidence of the 
septic tank may have been 
obscured by tumbleweeds 
growing in the center of the 
contamination area near the 
drain field. The area of the 
242-B Building, where the 
2607-E9 Septic Tanlc and 
associated drain field are 
located, is barricaded with 
light-duty c.hain with 
"Contamination A:rea" 
signs. Contaminated 
particuJate releases from the 
B Tank Farm are the most 
likely source for the 
contamination. 
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Waste Site Site Names Location 

Operation Source Facility lnverltoryNolume Depth 
Dimensions General Description 

Released 
2607-EB Septic The septic tank: is 1956 to 1999 The site is associated NIA NIA 18mxl8m The site is a septic tank with 
System located northeast of with the 202-A Facility a drain field extending 

202-A, east of the and 200-E-107 stabiliz.od northeast of the septic tank. 
railroad _cut, inside the area The atea is surrounded with 
PUREX exclusion light-duty posts and chain. 
fence. One riser pipe is visible. 

The unit is not being used, 
and is believed to be 
blanked Qff. The system 
was scheduled to be 
abandoned in 1999. The 
septic system is located 
within a larger 
radiologically posted area 
known as 200-E-l 07. The 
200-E-l 07 Contamination 
Area was surface stabilized 
in the summer of2001 and 
downposted to an 
underground radioactive 
material area This site was 
incorrectly identified in 
BHI-00178 as 2607-EL. 
The unit received sanituy 
wastewater and sewage 
from the PUREX Facility. 
The source area is in a 
potentially contaminated 
zone; therefore, the waste 
has the potential of being 
contaminated. 

2607-W4, TP!ant This unit lies 1944 to 1998 The2607-W3 Septic NIA NIA 1.31 m x The 2607-W4 Septic Tank.is 
Septic Tank and northwest of the Tank is associatt:d with 0.61 m a single-compartment timk 
Drain Field 221-T Canyon the 221-T, the 222-T, the coostructt:d of reinforced 

Building and 224-T, and the concrete. The drain field 
southwest of the 271-TBuildings. measures 3.1 m by 9.2 m 
216-T-1 Ditch. (10 by 30 ft). The site is 

surrounded by a light-duty 
chain barricade. At one 
time the area was marked 
with surface contamination 
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Released 

2607-W4 warning signs. A site visit 
Septic Tank in October of 1998 indicates 
(con't) the area no longer is a 

radiation area. This system 
includes a drain field and 
receives sanitary wastewater 
and sewage from the 
221-T Canyon Building. In 
1991, the 26-07-W4 septic 
system was within a 
radiological zone. In 1998, 
the area had been down-
posted. The septic tank was 
abandoned in June 1998, per 
WAC 246-272-18501 
requirements. The lid was 
left on, but the inlet and 
outlet piping were grouted. 
The septic tank was filled 
with sand. The drain field 
remains in place. 
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. 2607-W7, Septic This writ lies 14m · 1954 to 1999 This unit is associated No radioactive materials are N/A 1.22mx The 2607-W7 Septic Tank 
Tanlc (45.9 ft) notth of the with the northernmost known to have been released 0.61 mwith was a small 950 L {350-gal) 

northernmost comer comer of the to the system. capacity of tank constructed of 
of the 221-U Canyon 221-U Canyon Building. 908 liters reinforced concrete. The 
Building. septic system was 

abandoned in 1999 in 
accordance with 
WAC 246-272. The septic 
tank has been pumped., filled 
with sand, and abandoned in 
place. By agreement with 
the WDOH, the system lids 
were left in place. A site 
visit in 1999 found the 
septic tank to be located 
between two underground 
radioactive material areas. 
Toe location of the drain 
field was visually not 

_ apparent. HNF-SD-LL-SP-
001 shows the drain field 
west of the septic tank. 
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Site Code 
Type 

2607-W& 
Septic Tank 

Table C-5. Summary of Information for the 200-IS-l and 200-ST-1 Waste Sites Included in This Work Plan. (24 Pages) 

Dates of Contaminant 
Waste Site Site Names LOCJation . Opcntion Source Facility InventoryNolum.e Depth 
Dimensions General Description 

Rel.eased 
2607-WS This unit lies 1944 to 1998 The 2607-W7 Septic NIA NIA 5.94mx This system is located 

northeast of the Tanlc is associated with 1.83mx adjacent to a posted 
231-Z Building and the 221-U Canyon 3.66m radiation zone cont$ing 
east of the 216-Z-l6 Building. the 216-Z-5 and 
Crib. 216-Z-4 Cribs. The 

2607-WS Septic Tank is 
constructed of reinforced 
concrete and has three 
access port covers visible on 
the swface. It is a single-

. . compartment tank with an 
attached dosing siphon. 
This unit includes a tile 
field. The site is marked 
with a sign that read "Septic 
Tanlc- 2607-WS."' The 
2607-WS Septic Tank is 
associated with a sanitary 
tile field and the 
231-Z Building. The system 
was abandoned 1998 in 
accordance with 
WAC 246-272. 



Table C-5. Summary of Information for the 200-IS-1 and 200-SJ-1 Waste Sites Included in This Work Plan. (24 Pages) 

Site Code Dates of Contaminant · Waste Site 
Type Site Names Location Operation Source Facility lnventoryNolume Depth 

Dimensions 
General Description 

Released 

2607-Z Septic 2607-Z This unit lies cast of 1949 to The 2607-Z Septic Tank NIA NIA 10.97 mx The 2607-Z Septic Tanlc and 
Tanlc the 236-Z Building present is associated with the 3.35mx drain field lie in a fenced 

and southeast of the 234-SZ, 2704-Z, 270-Z, 7.0lm area. The concrete two-
234-SZ Building. 236-Z, 292-Z, 2701-Z, chamber septic tank has 

2701-ZA, and 2701-ZB three access ports for . 
Buildings personnel entry. The drain 

field measures 
approximately 59 m (150 ft) 
long and 110 m (280 ft) 
wide, located in an 
otherwise flat field. This 
system was replaced. An 
upgrade or replacement 

of the existing system was 
n~ as this unit was 
well beyond its useful life. 
The new regional system 
also serves the 2607-Zl, the 
2607-WL, and the 2607-WB 
systems. 
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Site Code 
Type 

2607-Zl 
S'eptic Tanlc 

1FSOF 
. 218-E-4 

Drain/ Tile 
Field 

Table C-5. · Summary of Information for the 200-IS-1 and 200-ST-1 Waste Sites Included in This Work Plan. (24 Pages) 

Dates of Coataminaot 
Waste Site Site Names Location 

Operation Source Facility Inventory/Volume ·Depth 
Dimensions General Description 

Released 
2607-Zl, Septic The site is located 1944to 1997 The 2607-Z Septic Taruc NIA NIA 2,839 liters The septic tank and drain 
Tank and west of the is associated with the field were constructed in 
Drainfield 2721-Z Building, 234-52, 2704-Z, 270-Z, 1958 and have been pumped 

236-Z, 292.-.Z., 2701 -Z, weekly for the past few 
2701-ZA, and the years. The drain field has 
2701-ZB Buildings. been used as a lay-down 

area in the past and the 
underground laterals could 
have been damaged. The 
septic system was 
abandoned per the 
requirements of 
WAC 246-272-1851. All 
seepage inside the tank was 
removed and the empty tank 
was filled to eliminate void 

' • spaces. No records of 
sampling during 
abandonment are available. 
By agreement with the 
WDOH, the septic system 
lids were left in place. 

TFS OF 218-E-4, This tile field is 1944to 1997 This tile field is NIA NIA NIA The tile field south of the 
Tile Field South of located southwest of associatt9 with the 218-E Burial Ground 
218-E-4, 2607-E3 the 218-E-4 Burial 2607-E3 Septic Tank and consists of vitrified clay 
Tile Field Ground and notth of received sanitary pipe and drain tile. The 

~e 2607-E3 Septic wastewater and sewage laterals of the tile field are 
Tanlc. from B Plant Facilities. · openjointed and are spaced 

7 .9 ft (2.4 m) apart. The tile 
field was entered into the 
WIDS as a separate waste 
site from the septic tank. · 
The tank and tile field have 
been consolidated into the 
2607-E3 site to be consistent 
with other septic systems at 
the Hanford Site. 
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Table C-5. Summary of Information for the 200-IS-1 and200-ST-1 Waste Sites Included in This Work Plan. (24 Pages) 

Site Code Dates of 
Contaminant 

Waste Site 
Type Site Names Location 

Operation 
Source Facility lnventoryNoluine Depth Dimensions General Description 

Released 

ARH-780, 1968, Chronological Re.cord of Significant Events in Chemical Separmions Operations, Atlantic Richfield Hanford Company, Richland, Washington. 

DOFJRL-92-05, 1993, B Plant Source Aggregate Area Management Study Report, Re\!. 0, U.S. Department ofEnergy, Richland Operations Office, Richland, Washington. 

HNF-SD-LL-SP-001, 1998, 200 and 600 Areas Sanitary Wastewater Master Plan, Fluor Hanford, Inc., Richland, Washington. 

Resource Conservation and Recovery A.ct of 1976, 42 U.S.C. 6901, et seq. 
WAC 246-272, "On Site Sewage Disposal," Washington.A.dministrative Code, as ~nded. 

WIDS, Waste Information Data System Reporl, Hanford Site database. 

cpm == Counts per minute 
REOOX - Reduction-Oxidation (Plant or process). 
IMUST == Inactive miscellaneous underground storage tank. 
NIA = Not available. 
NPH = normal paraffin hydrocarbon. 
PUREX = Plutonium-Uranium Extraction (Plant or process). 

TBP 
UNH 
UPR 
URM 
WAC 
WDOH 
WIDS 

= Tnbutyl phosphate . . 
== uranyl nitrate hexahydrate 
.,. Unplanned release. 
= Underground radioactive material .. 
= Washington .Administrative Code. 
= Washington State Department of Health. 
= Waste Infoanation Data System 
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Table C-6. 200-IS-1 and 200-ST-1 Operable Unit Conceptual Contam1nant Distribution Model 
. and Associated Waste· Sites. 1 

Tank/Vault Conceptual Contaminant Distribution Model 

241-CX Tank System* (FH - Semi Works) 
Hexone Storage and Treatment Facllity2 (FH - REDOX) 
200-W-16 Storage Tanlc (FH · 292-TBuilding) 
241-WR Vault (FH-U Plant) 

Diversion Box Conceptual Contamillant Distribution Model 

200-W-59 Diversion Box (FH-NMSP - PFP) 
200-W-58 Diversion Box (FH-NMSP • PPP) 
RSVP Valve Pit-(FH - Semi Works) 

Pipeline Conceptual Contaminant Distribution Model 

200-E-lll Encased Pipeline (Note: Waste Site is used to collect data on conceptual model only. The site is the 
programmatic responsibility of ORP) 

UPR-200-W-2 (FH-WMP -T Plant), UPR-200-W-98 (FH-WMP -T Plant), UPR-200-W-2 (FH TPlant), 
UPR-200-W-98 (FH T Plant), UPR-200-W-102 (FH TPlant), UPR-200-W-114 (FH S Plant), UPR-200-W-164 
(FH U Plant), UPR-200-W-32 (FH S Plant), UPR-200-W-33 (FH U Plant), UPR-200-W-35 (FH S Plant), 
UPR-200-E-1 (FH B Plant), UPR-200-E-3 (FH B Plant), UPR-200-E-44 (FH B Plant), UPR-200-E-80 
(FH B Plant), UPR-200-E-85 (FH B Plant), UPR-200-E-87 (FH B Plant), UPR-200-E-96 (FH PUREX), 
UPR-200-E-117 (FHPUREX) . . 

S~ptlc Tank System Conceptual Contaminant Distribution Model 

2607-WJ Septic Tank (FH T Plant) 

2607-E3 Septic Tanlc (FH B Plant facilities) 

2607-E4 Septic Tanlc (FH B Plant Facilities) 

2607-E9 Septic Tanlc (FH RCP-242-8/242-BL) 

2607-EE Septic Tank (FH-202A) 

2607-W 4 Septic Tank (FH T Plant) 

2607-W7 Septic Tank (FH U Plant) 

2607-WS Septic Tank (FH 231-Z) 

2607-Z Septic Tank (FH PFP) 

2607-Zl Septic Tanlc (FH PFP) 

TFS _of218-E-4 Drain/file Field (FH B Plant) 
1RCRA TSD Units and Representative Sites appear in bold face type) 
1'reatment, storage~ and disposal site. 

FH = Fluor Hanford, Inc. 
PFP = Plutonium Finishing Plant. 
PUREX = Plutonium-Uranium Extraction (process or Plant) 
REDOX = Reduction-Oxidation (process or Plant) 
TFS = Tank farm surveillance. 
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