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EXECUTIVE SUMMARY 

The Record of Decision Hanford 200 Area 200-ZP-l Superfund Site Benton County, Washington 1 

(hereinafter referred to as the 200-ZP-l Operable Unit [OU] Record of Decision [ROD]) presents the 

selected remedial action for the 200-ZP- l Groundwater OU (hereinafter refen-ed to as the 200-ZP-l OU), 

which was chosen in accordance with the Comprehensive Environmental Response, Compensation, and 

Liability Act of 19802
, as amended by the Superfund Amendments and Reauthorization Act of 19863

; the 

Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement)4; and, to the extent 

practicable, the "National Oil and Hazardous Substances Pollution Contingency Plan" (40 Code of 

Federal Regulations 300 5
). This decision, based on information contained in the Administrative Record 

for the 200-ZP-1 OU, is desired to protect the public health or welfare, or the environment from actual or 

threatened releases of hazardous substances, pollutants, or contaminants into the environment. 

This remedial design/ remedial action (RD/RA) work plan provides the plan and schedule for 

implementing all of the tasks to design, install, and operate the remedy set fo1th in the 200-ZP-l OU 

ROD. The selected remedy combines pump-and-treat, monitored natural attenuation (MNA), flow-path 

control , and institutiona l control s to meet the objective of achieving estab li shed groundwater cleanup 

levels for all contaminants of concern (COCs) in the 200-ZP-l OU in 125 years . The COCs identified for 

the 200-ZP- I OU are carbon tetrachloride, total chromium (trivalent [III] and hexavalent [VI]) , nitrate, 

trichloroethylene, iodine-129, technetium-99, and tritium. An interim remedial measure pump-and-treat 

system is currently operating in the 200-ZP-1 OU and wil l continue to operate under the requirements 

established in the Record of Decision for the USDOE Hanford 200-ZP-l Operable Unit, 200 Area NPL 

Site Interim Remedial Measure6 until the treatment system required by the 200-ZP- l OU ROD becomes 

operational, which is expected to occur by December 2011. 

The principal component of the 200-ZP-1 OU selected remedy is a pump-and-treat system, which 

includes a new central treatment fac ility, new groundwater extraction wells, new treated groundwater 

injection wells, and the required infrastructure (e .g. , transfer piping and pumping stations) . The design 

1 EPA, Ecology , and DOE, 2008, Record of Decision, Hanford 200 Area, 200-ZP-I Super/und Site, Benton County, 
Washington, 09-AMCP-0003 , U.S . Environmenta l Protection Agency, Washington State Department of Ecology, 
and U.S. Department of Energy, Olympia, Washington 

2 Comprehensive En vironmental Response, Compensation, and Liability Act of 1980, 42 U.S .C. 960 I, et seq. 
3 Superfund Amendments and Reauthorization Act of I 986, 42 U.S.C. 1100 I , et seq. 
4 Eco logy, EPA, and DOE, 2003 , Hanfo rd Federal Facility Agreement and Consent Order (Tri-Party Agreement) , 

2 vols., as amended, Rev. 6, Washington State Department of Eco logy, U.S. Environmenta l Protection Agency, and 
U.S. Department of Energy, Olympia , Washington. 

5 40 C FR 300, "National Oil and Hazardous Substances Pollution Contingency Plan," Code of Federal Regulations. 
6 EPA/ ROD/RI 0-95/1 14, 1995 , Record of Decision/or the USDOE Hanford 200-ZP- I Operable Unit, 200 Area NPL Site 

Interim Remedial Measure, U.S. Environmental Protection Agency, Washington State Department of Ecology, and 
U.S. Department of Energy, Olympia, Washington. 
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also allows for expansion of the system to include additional treatment capabilities, extraction wells, 

injection wells, and performance monitoring wells, as needed, to optimize remedy performance. The 

pump-and-treat system will be operated to extract and treat contaminated groundwater to reduce the 

dissolved mass of the COCs (except tritium) throughout the 200-ZP-l OU by a minimum of95% in 

25 years or less following initial startup. 

Natural attenuation processes including, biotic and abiotic degradation, dispersion, and sorption will be 

used to reduce the remaining portion of the carbon tetrachloride and nitrate not captured by the pump

and-treat system to below groundwater cleanup levels with in 125 years following ini tial startup of the 

remedy . The process of natural rad ioactive decay will ach ieve the reduction in tritium concentrations to 

meet groundwater cleanup levels during the same 125-year period. 

Monitoring of the natural attenuation processes wil l be employed to provide data on performance, 

including whether the key mechanisms are performing in a manner to satisfy the cleanup objectives and 

functional requirements of the selected remedy . 

The flow-path conh·ol component of the selected remedy will be designed and operated to slow the 

eastward flow of most of the 200-ZP-l OU groundwater to keep COCs within the capture zone, improve 

pump-and-treat efficiency, and increase residence for natural attenuation processes to reduce contaminant 

concentrations . 

The institutional controls component of the selected remedy will implement and maintain the institutional 

and land-use controls identified in the 200-ZP- l OU ROD to restrict groundwater use for the foreseeable 

future until cleanup levels are achieved. 

The design, construction, and operation of the selected remedy wi ll be executed in a phased manner to 

initiate groundwater treatment as soon as possible, while at the same time allowing for performance 

monitoring and evaluation of the remedy components ' effectiveness in meeting the remedial action 

objectives. These evaluations wi ll support adjustments in remedy design and operation during the phased 

implementation to optimize pump-and-treat capacity, treatment capabilities, and the number and location 

of the extraction and injection well s. The three execution phases are described briefly below. More 

detailed discussions are provided in Section 3.0 of this RD/RA work plan. 

PHASE I: PUMP-AND-TREAT SYSTEM DESIGN AND CONSTRUCTION 

During Phase I, the RD activities are completed and the pump-and-treat system is constructed. Startup of 

the new pump-and-treat system is scheduled to occur by December 31, 2011 . The initial design and 

construction of the treatment facility, extraction and injection wells, and infrastructure will be for 

operation at a nomjnal capacity of approximately 3,785 L/min (1 ,000 gallons per minute [gpm]). 
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The treatment faci lity will be designed to achieve cleanup levels for all COCs (except tritium) prior to 

reinjection. At the conclusion of Phase I, the extraction and injection well network will consist of 

approximately 14 new extraction wells and 6 new injection wells . 

PHASE II: INITIAL OPERA TIO NS, PERFORMANCE MONITORING, 
AND SYSTEM OPTIMIZATION 

During Phase II, the pump-and-treat system will begin initial operations. Performance monitoring and 

optimization of both the treatment facility and well network will be conducted during this phase to 

provide sufficient capacity to achieve the performance objective. Phase II is expected to last 

approximately 3 years, at the end of which any required expansions of the pump-and-treat system are 

expected to be constructed and operating at a sufficient capacity and capability to transition into 

long-term operations. This may include constructing additional treatment train(s) located within the 

central treatment facility, as well as additional extraction and injection wells to provide the necessary 

operating capacity . This phase also includes the addition of new compliance and performance monitoring 

wells that may be necessary to support long-term operations. 

PHASE III: LONG-TERM OPERATIONS 

During Phase III, the pump-and-treat system will continue to operate at the flow rate established during 

the Phase II optimization efforts . The pump-and-treat system will operate for the additional 22 years 

necessary to achieve the 95% dissolved mass reduction for the COCs, taking into account the initial 

3 years of operation during Phase II. The system will be continuously optimized, which will include 

system performance monitoring and system modifications, as necessary. 

This RD/RA work plan provides the framework to implement the remedy described above. Section 1.0 

provides the purpose, scope, site description, and background related to the selected remedy. The basis 

for the selected remedy is presented in Section 2.0. Section 3.0 provides the conceptual designs for the 

well field, radiological treatment system, and central treatment system. Section 4.0 describes the project 

management team, facility procurement, and construction and operational approaches to implementing 

the remedial action . Section 5.0 describes the environmental management controls associated with air 

emissions, waste management, health and safety, emergency response, and the quality assurance program. 

A discussion of the decontamination and decommissioning activities associated with both the interim 

remedial measure pump-and-treat and the selected remedy is found in Section 6.0. Section 7.0 provides 

an initial cost estimate for the next 4 years and a critical path schedule for Phase I of the remedial action, 

including preparation of the subsequent Tri-Party Agreement primary documents (RD report, and 
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operations and maintenance plan) . The compliance strategy to meet the applicable or relevant and 

appropriate requirements identified in the 200-ZP-l OU ROD is presented in Appendix A. 
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METRIC CONVERSION CHART 

Into Metric Units Out of Metric Units 

if You Know Multiply By To Get if You Know Multiply By To Get 

Length Length 

inches 25.4 millimeters millimeters 0.039 inches 

inches 2.54 centimeters centimeters 0.394 inches 

feet 0.305 meters meters 3.28 1 feet 

yards 0.914 meters meters l.094 yards 

miles 1.609 kilometers kilometers 0.62 1 miles 

Area Area 

sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches 

sq. feet 0.093 sq. meters sq . meters 10.76 sq. feet 

sq. yards 0.836 sq. meters sq. meters 1.196 sq. yards 

sq. miles 2.6 sq. kilometers sq. kilometers 0.4 sq. miles 

acres 0.405 hectares hectares 2.47 acres 

Mass (weight) Mass (weight) 

ounces 28.35 grams grams 0.035 ounces 

pounds 0.454 kilograms kilograms 2.205 pounds 

ton 0.907 metric ton metric ton 1.102 ton 

Volume Volume 

teaspoons 5 milliliters milliliters 0.033 fluid ounces 

tablespoons 15 milliliters liters 2.1 pints 

fluid ounces 30 milliliters liters l.057 quarts 

cups 0.24 liters liters 0.264 gallons 

pints 0.47 liters cubic meters 35 .315 cubic feet 

quarts 0.95 liters cubic meters 1.308 cubic yards 

gallons 3.8 liters 

cubic feet 0.028 cubic meters 

cubic yards 0.765 cubic meters 

Temperature Temperature 

Fahrenheit subtract 32, Celsius Celsius multiply by Fahrenheit 
then 9/5, then add 
multiply by 32 
5/9 

Radioactivity Radioactivity 

picocuries 37 millibecquerels millibecquerels 0.027 picocuries 
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1.0 INTRODUCTION 

The U.S. Department of Energy's (DOE's) Hanford Site is a l,517-km2 (586-mi2) Federal facility located 
in southeastern Washington State along the Columbia River (see Figure 1-1). For administrative 
purposes, the Hanford Site was divided into four National Priority List (NPL) sites (Appendix B of 
40 Code of Federal Regulations [CFR] 300, "National Oil and Hazardous Substances Pollution 
Contingency Plan" - hereinafter referred to as the "National Contingency Plan [NCP]) under the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) in 1989, 
one of which is the 200 Areas. In anticipation of the NPL listing, DOE, the U.S . Environmental 
Protection Agency (EPA), and the State of Washington (through the Washington State Department of 
Ecology [Ecology]) entered into the Hanford Federal Facility Agreement and Consent Order (Tri-Party 
Agreement) (Ecology et al. 2003) in May 1989. This agreement established a procedural framework and 
schedule for developing, implementing, and monitoring CERCLA response actions on the Hanford Site. 
The agreement also addresses Resource Conservation and Recovery Act of 1976 (RCRA) compliance 
and pennitting. 

The 200 Area NPL site, which is commonly referred to as the Central Plateau , encompasses 
approximately 190 km2 (75 mi 2

) near the center of the Hanford Site and contains multiple waste sites, 
contaminated faci lities, and groundwater contamination plumes. The CERCLA site identification number 
for the 200 Areas is No. W Al 890090078. To facilitate cleanup, these waste sites, facilities, and 
groundwater plumes have been grouped by geographic areas, process types, or cleanup components into 
several operable units (OUs). 

The 200-ZP-1 Groundwater OU is one of four groundwater OUs located on the Central Plateau. Each 
groundwater OU has its own plan of study and enforceable schedule and will eventually have its own 
Record of Decision (ROD) and cleanup actions as needed. The waste sites and soil above the 200-ZP- l 
OU are the sources of the contamination in 200-ZP- l OU groundwater and are ( or will be) addressed as 
part of the cleanup of other OUs through separate CERCLA or RCRA actions. 

The DOE is the lead agency for remediation of the 200-ZP-1 OU. The EPA is the lead regulatory agency 
for remediation of this OU, as identified in Section 5.6 and Appendix C of the Tri-Paity Agreement. 
In accordance with the Tri-Party Agreement, Article XIV, Paragraph 54, DOE developed and proposed 
remedial action (RA) for the 200-ZP- l OU through completion and approval of a remedial investigation 
(RI) (Remedial Investigation Report for the 200-ZP-l Groundwater Operable Unit [DOE/RL-2006-24]) 
and feasibility study (FS) (Feasibility Study for the 200-ZP-l Groundwater Operable Unit 
[DOE/RL-2007-28]) . A 30-day public comment period for the Proposed Plan for Remediation of the 
200-ZP-l Groundwater Operable Unit (DOE/RL-2007-33) ran from July 21 through August 19, 2008. 

The selected remedy was chosen in accordance with CERCLA, as amended by the Superfimd 
Amendments and Reauthorization Act of 1986, the Tri-Party Agreement, and, to the extent practicable, 
the NCP ( 40 CFR 300). This decision was based on the info1mation contained in the Administrative 
Record file for the 200-ZP-l OU. 

The Record of Decision Hanford 200 Area 200-ZP-l Superfund Site Benton County, Washington 
(hereinafter referred to as the 200-ZP-1 OU ROD) (EPA et al. 2008) was signed by EPA, DOE, and 
Ecology on September 30, 2008. The selected remedy for the 200-ZP-1 OU is a combination of pump
and-treat, monitored natural attenuation (MNA), flow-path control, and institutional controls. The 
200-ZP-l OU ROD requires that a groundwater pump-and-treat system will be designed, installed, and 
operated in accordance with an approved remedial design/remedial action (RD/RA) work plan. In 
addition, monitoring will be employed in accordance with the approved RD/RA documents to evaluate 
the effectiveness of the pump-and-treat system and natural attenuation processes . A detailed description 
of each component of the selected remedy is provided in Section 2.0. 
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Figure 1-1. Hanford Site Map Showing the Central Plateau Groundwater Operable Units. 
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1.1 PURPOSE 
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This RD/RA work plan describes how the 200-ZP-l groundwater pump-and-trea t system (hereinafter 
referred to as the 200 West Area pump-and-treat system) will be designed, installed, and operated to meet 
the remedial action objectives (RAOs) identified in the 200-ZP-l OU ROD. In addi tion, requirements for 
implementation of MN A, flow-path control , and institutional controls requirements of the 200-ZP- l ROD 
are also identified in this document. 

This RD/RA work plan is being submitted in accordance with Section 11.6 of the Tri-Patty Agreement 
Action Plan, which states : "Within 180 days of ROD signature, or an alternative period designated in the 
ROD, an RD/RA work plan including schedule, along with a milestone change package, shall be 
submitted for lead regulatory agency review and approval" (Ecology et al. 2003). 
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As noted in the 200-ZP-l OU ROD and Section 7 .3 .10 of the Tri-Party Agreement Action Plan, the 
RD/RA work plan is a primary document subject to EPA approval. 

1.2 SCOPE 

This RD/RA work plan provides the plan and schedule for the design, construction, operation, and 
monitoring activities necessary to successfully implement the remedial action selected in the 
200-ZP-l OU ROD. The selected remedy for the 200-ZP- l OU is a combination of pump-and-treat, 
MNA, flow-path control, and institutional controls to address the following contaminants of concern 
(COCs): carbon tetrachloride, total chromium (trivalent [III] and hexavalent [VI]), nitrate, 
trichloroethylene (TCE), iodine- I 29, technetium-99, and tritium. 

The waste sites and soi l above the 200-ZP-l OU are the sources of the groundwater contamination in the 
200-ZP- l OU and are being addressed under RCRA or as part of other 200 Area OUs that are following 
the CERCLA RI/FS process and are not within the scope of this RD/RA work plan. For the purposes of 
this work plan, it is assumed that these actions wi ll be effective and that no further contaminant to the 
200-ZP-l OU groundwater will occur for these vadose zone disposal sites. 

1.3 SITE DESCRIPTION AND BACKGROUND 

The 200-ZP-1 OU includes several groundwater contamination plumes that cover an area of 
approximately 10 km2 (4 mi2) beneath part of the 200 West Area (discussed in Section l.3 .2). The 
200 West Area is approximately 8 km2 (3 mi2) and is located near the middle of the Hanford Site 
(Figure 1-1 ). It is about 8 km (5 mi) south of the Columbia River and 11 km (7 mi) from the nearest 
Hanford Site boundary . The 200 West Area is located on an elevated, flat area that is often referred to as 
the Central Plateau, and there are no wetlands, perennial streams, or floodplains . 

The 200 West Area contains waste management facilities and former irradiated fuel reprocessing 
facilities. The major waste streams that contributed to groundwater contamination were associated with 
the plutonium concentration and recovery operations at the Z Plant facilities and the plutonium-separation 
operations at the T Plant faciliti es, both in the 200 West Area. The liquid waste disposal in the cribs and 
trenches near these facilities resulted in several groundwater contamination plumes in the 200-ZP-l OU. 

The following subsect ions brie fly describe the site setting, nature, and extent of contamination within 
the 200-ZP-l OU; ongoing 200 West Area interim remedial actions; and groundwater monitoring. 
More detailed info1mation describing the Hanford Site, the 200 West Area, and the 200-ZP- l OU is 
contained in the RI report (DOE/RL-2006-24), the FS (DOE/RL-2007-28) , and the 200-ZP-l OU ROD. 

1.3.1 Physical Setting 

The Hanford Site lies in a sediment-filled basin on the Co lumbia Plateau in southeastern Washington 
(Figure 1-1 ). The Central Plateau is a relatively flat, prominent terrace near the center of the Site. The 
200-ZP-1 OU underlies the northern portion of the 200 West Area, which is on the western end of the 
Central Plateau . 

Basalt of the Columbia River Basalt Group and a sequence of overlying sediments comprise the local 
geology. The overlying sediments are approximately 169 m (555 ft) thick and primarily consist of the 
Ringold Fo1mation and Hanford formation , which are composed of sand and gravel with some silt layers. 
Surface elevations range from approximately 200 to 217 m (660 to 712 ft) . 

The sediment thickness in the 200 West Area above the water table (the vadose zone) ranges from 40 to 
75 m (132 to 246 ft). Sediments in the vadose zone are the Ringold Formation (the uppermost Ringold 
Unit E and the Upper Ringold Unit), the Cold Creek unit, and the Hanford formation. Estimates of 
recharge from precipitation at the Hanford Site range from O to 10 cm/yr (0 to 4 in./yr); a11ificial recharge 
historica lly occurred when effluents (e.g., cooling water and process wastewater) were disposed to the 

1-3 



DOE/RL-2008-78 , Draft A 

ground during the 1940s through the 1990s . Artificial recharge that continues today in the Central 
Plateau consists of limited onsite sanitary sewage treatment and disposal systems; leaks from potable 
and raw water lines; two state-approved land disposal structures; and small-volume, uncontaminated, 
miscellaneous waste streams. 

Groundwater beneath the Hanford Site is found in an upper primarily unconfined aquifer system and in 
deeper confined aqu ifers within the basalt. The Columbia River is the primary discharge area for both 
the unconfined and confined aquifer. The unconfined aquifer in the 200-ZP- l OU area of the Central 
Plateau occurs in the Ringold Fonnation. Groundwater in the unconfined aquifer flows from areas where 
the water table is higher (west of the Hanford Site) to areas where it is lower (the Columbia River) . In 
general, groundwater flow through the Central Plateau occurs in a predominantly easterly direction 
from the 200 West Area to the 200 East Area. Historical discharges to the ground greatly altered the 
groundwater flow regime, especially around the 216-U-10 Pond in the 200 West Area and the 
216-B-3 Pond in the 200 East Area, which deflected the water flow to the north. As drainage from these 
discharges has ceased, the water flow direction is expected to again flow on a more easterly course 
through the Central Plateau. 

The depth to the water table in the 200 West Area varies from about 50 m (164 ft) in the southwest 
corner near the former 216-U-10 Pond to > 100 m (328 ft) in the north. The groundwater flow is 
primarily to the east, except in the northern portion of the 200 West Area where the flow is to the east
northeast. Groundwater flow is locally influenced by the 200-ZP-l OU interim remedial measure (IRM) 
pump-and-treat system and permitted effluent discharges at the State-Approved Land Disposal Site. 
The groundwater flow rates typically range from 0.0001 to 0.5 m/day (0 .00033 to 1.64 ft/day) across 
the 200-ZP-l OU. However, the water table continues to decline at a rate of approximately 0.21 m/yr 
(0.69 ft/yr) because the large influx of artificial recharge has ceased. 

1.3.2 Nature and Extent of Contamination 

In the 200-ZP- l OU, the COCs identified are carbon tetrachloride, total chromium (trivalent [III] and 
hexavalent [VI]), nitrate, TCE, iodine-129, technetium-99, and tritium. The 200-ZP-l OU has been well 
characterized over the years by well drilling and groundwater sampling. There are cuITently over 
100 monitoring well s within the footprint of the 200-ZP-l OU. 

The primary cribs and trenches that contributed contaminants to the 200-ZP- l OU groundwater through • 
discharges from 1945 to the early 1970s included the 216-Z-lA Trench, 216-Z-9 Crib, 216-Z-18 Trench, 
216-Z-19 Ditch, 216-Z-20 Crib, and 216-U-10 Crib. After effluents were discharged to these vadose zone 
disposal sites, more mobile contaminants migrated to the groundwater. Less mobile contaminants remain 
in the vadose zone and will be addressed in the source OU or other OU remedies. Data collected indicate 
that there is no carbon tetrachloride dense nonaqueous phase liquid (DNAPL) source term(s) in the 
200-ZP- l OU groundwater, which is documented in the Carbon Tetrachloride Dense Non-Aqueous Phase 
Liquid (DNAPL) Source-Term Interim Characterization Report (DOE/RL-2006-58) and its addendum 
(DOE/RL-2007-22) . 

As stated in the 200-ZP- l OU ROD, contaminant distributions within the 200-ZP-l OU can be 
represented by three categories: 

• A high-concentration zone close to the ponds, cribs, and trenches that were used to dispose the 
liquid wastes. Data do not indicate the presence of significant DNAPL in groundwater acting as 
a continuing source. 

• A larger, dispersed or low-concentration zone that has migrated from the discharge locations or 
overlies the high-concentration zone. This less contaminated groundwater can ·occur above the 
high-concentration zone where large quantities of lower concentration effluent were discharged 
during or after the high-concentration waste discharges . 
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• An area of technetium-99 contamination near Waste Management Area (WMA) T and 
WMA TX/TY. The results from depth-discrete groundwater sampling in the newly installed 
wells in these areas show that the peak concentration of technetium-99 is typically found within 
the upper 15 m (50 ft) of the aquifer. These results will be considered in the final design and 
implementation of the remedy for the 200-ZP-1 OU groundwater. 

Groundwater contamination is present from the top to the base of the unconfined aquifer, which is 
approximately 61 m (200 ft) thick. Distribution maps for the contaminants that exceed the maximum 
contaminant levels (MCLs) in the 200-ZP-l OU groundwater are shown in Figures 1-2 through 1-8. 
Where distribution maps are avai lab le for multiple depths, the map corresponding to the maximum extent 
of contamination is provided . The 200-ZP-l FS (DOE/RL-2007-28) includes additional depth-specific 
maps for further presentation of the existing contami nation conditions. For scaling purposes, the extent 
of carbon tetrachloride contamination shown by the heavy line in each figure encompasses an area of 
approximately 10 km2 (4 mi2) . 

Figure 1-2. Estimated Lateral Extent of Carbon Tetrachloride 
at a Depth of 20 to 30 m (66 to 98 ft) Below the Water Table. 
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Figure 1-3. Estimated Lateral Extent ofTrichloroethylene 
IO to 20 m (33 to 66 ft) Below the Water Table. 
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Figure 1-5. Estimated Lateral Extent of Nitrate in Groundwater. 
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Figure 1-6. Estimated Lateral Extent ofTechnetium-99 
0 to 10 m (0 to 33 ft) Below the Water Table. 
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Figure 1-7. Estimated Lateral Extent oflodine-1 29 in Groundwater. 
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Figure 1-8. Estimated Lateral Extent of Tritium in Groundwater. 
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1.3.3 200-ZP-l Operable Unit Interim Remedial Measure 

The DOE cun-ently operates an IRM pump-and-treat system to minimize fu1iher migration of carbon 
tetrachloride, chloroform, and TCE in the 200 West Area groundwater in accordance with the Record of 
Decision for the USDOE Hanford 200-ZP-1 Operable Unit, 200 Area NPL Site Interim Remedial 
Measure (EPA/ROD/Rl0-95/114). This system has been in operation since 1994, extracting more than 
4 billion L (1 ,057 million gal) of groundwater, removing > 11,415 kg (25,165 lb) of carbon tetrachloride. 
Additional infonnation on the IRM is provided in the 200-ZP-l proposed plan (DOE/RL-2007-33) and 
the FS (DOE/RL-2007-28). 

During IRM pump-and-treat system operations, carbon tetrachloride concentrations have decreased 
in the original target area ( defined as the concentration within the 2,000 to 3,000 µg/L contour). The 
IRM pump-and-treat system was expanded by adding additional extraction wells between fiscal year 2005 
(FY05) and FY08. The IRM pump-and-treat system cunently includes 14 extraction wells and 
5 injection wel ls (Figure 1-9). 

The response action addressed by the 200-ZP- I OU ROD will implement the final components of the 
pump-and-treat RA for the 200-ZP-l OU . The IRM will continue to operate until such time that the new 
pump-and-treat system is operational. Once the new system is operationa l, the IRM extraction wel ls may 
be used to augment contaminant recovery performance. 

1.3.4 200-PW-l Operable Unit Interim Remedial Measure 

Soil vapor extraction (SVE) was initiated in 1992 as a CERCLA interim RA to remove carbon 
tetrachloride from the vadose zone in the 200 West Area. The objective of the interim action, as stated 
in the Action Memorandum: Expedited Response Action Proposal for 200 West Area Carbon 
Tetrachloride Plume (EPA and Ecology 1992), is to mitigate the threat to site workers, public health , 
and the environment caused by the migration of carbon tetrachloride vapors through the soil column 
and into the groundwater. 

1.3.4.1 The SVE system has been in operation at the three primary disposal sites that received liquid 
wastes containing carbon tetrachloride. The SVE system extracts contaminated soil vapor through wells 
that are screened in the vadose zone. The contaminated vapor is treated using aboveground canisters 
contain ing granu lar activated carbon (GAC), which adsorbs the carbon tetrachloride from the vapor. 
Between April 1991 (when the pilot test was conducted) and September 2008, the total mass of carbon 
tetrachloride removed from all sites was 79,400 kg ( 175,047 lb) . 

1.3.5 Groundwater Monitoring at 200-ZP-l Operable Unit 

Groundwater monitoring is perfo1111ed for two treatment, storage, or disposal units consisting of tank 
farm WMAs (T and TX-TY), Low-Level Waste Management Area 3 (LLWMA-3), and LLWMA-4. 
Groundwater at these facilities is monitored under the requirements of RCRA for hazardous waste 
constituents and the requirements of the Atomic Energy Act of 1954 (AEA) for radionuclides including 
source, special nuclear, and by-product materia ls. Data for facility-specific monitoring are also integrated 
into the CERCLA groundwater investigations . 

Groundwater at single-shell tank farm WMA Tis monitored under RCRA interim status groundwater 
quality assessment requirements (40 CFR 265.93[d], "Interim Status Standards for Owners and Operators 
of Hazardous Waste Treatment, Storage, and Disposal Facilities," "Preparation, Evaluation, and 
Response," as referenced by Washington Administrative Code [WAC] 173-303-400, "Dangerous Waste 
Regulations," "Interim Status Facility Standards"). The objective for groundwater quality assessment is 
to assess the extent and rate of movement of dangerous waste in groundwater that has a source from the 
WMA. Waste constituents found in groundwater near WMA T include chromium, fluoride , and nitrate. 
Radioactive constituents include tritium and technetium-99. 
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Figure 1-9. 200 West Area Interim Pump-and-Treat System. 
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Groundwater at single-shell tank fam1 WMA TX-TY is also monitored under interim status groundwater 
quality assessment requirements (40 CFR 265.93[d], as referenced by WAC 173-303-400). Waste 
constituents found in groundwater near WMA TX-TY are chromium and nitrate. Radioactive 
constituents include iodine-129, tritium, and technetium-99. 

Groundwater at LL WMA-3 and LL WMA-4 is monitored under RCRA interim status indicator evaluation 
requirements ( 40 CFR 265.93[b ], as referenced by WAC 173-303-400), and the radioactive waste 
management requirements of the AEA (DOE O 435.1, Radioactive Waste Management). Monitoring for 
RCRA is conducted to determine if the unit has impacted groundwater with dangerous constituents. 
Samples are collected for RCRA indicator and site-specific parameters. Monitoring for AEA is 
conducted to detennine if the unit has impacted groundwater with radioactive constituents. 
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2.0 BASIS FOR REMEDIAL ACTION 

The NCP establishes a national expectation for cleanup of groundwater at CERCLA sites: "EPA expects 
to return useable ground waters to their beneficial uses wherever practicable, within a timeframe that is 
reasonable given the particular circumstances of the site" (40 CFR 300.430). The EPA generally defers 
to state agency definitions of useable groundwater provided under the various comprehensive state 
groundwater protection programs administered by the states across the country. Based on physical yield 
and natural water quality , the State of Washington, through its groundwater protection program, has 
determined that the aquifer setting for the 200-ZP- l OU meets the WAC definition for potable 
groundwater and has been recognized by the state as a potential source of domestic drinking water. 

Consi stent with the state ' s beneficial use determination , the goal of this remedial action is restoration of 
groundwater within the 200-ZP-l Operable Unit. For the purposes of this remedy, "beneficial use" has 
been defined as the use of the groundwater as a domestic drinking water source. 

The 200-ZP-l OU ROD states that a CERCLA response action is necessary for the 200-ZP- l OU 
groundwater because of the following conditions: 

• The cumulative excess carcinogenic risk to an individual exceeds l 0-4 using reasonable 
maximum exposure assumptions for potential beneficial use of the groundwater. 

• The noncarcinogenic hazard index is greater than one using reasonable maximum exposure 
assumptions for potential beneficial use of the groundwater. 

• Chemical-specific standards (e.g., drinking water standards) that define acceptable risk levels 
are exceeded and exposure to contaminants above these acceptable levels is predicted for the 
reasonable maximum exposure for potential beneficial use of the groundwater. 

2.1 SELECTED REMEDY 

A detailed analysis of possible alternatives for remediating the 200-ZP-l OU addressing the key factors of 
scale, complexity, and restoration timeframe is presented in Section 10.0 of the 200-ZP-l OU ROD. 
Because there is no single technology capable of meeting the cleanup levels for the 200-ZP-l OU, the 
selected remedial alternative will employ multiple components (i .e., pump-and-treat, MNA, flow-path 
control , and institutional controls). 

The prima1y component of the 200-ZP-l OU remedy is the installation of a pump-and-treat system to 
contain and capture a large fraction of the mass of contamination (i .e., 95% of the dissolved mass of 
carbon tetrachloride) early in the remedy's li fecycle (i.e. , 25 years) . However, the effectiveness of the 
pump-and-treat system will diminish over time, whereas the effectiveness of natural attenuation is 
relatively constant. As a result, natural attenuation will eventually become the dominant mechanism for 
continued reduction of contaminant concentrations. The effectiveness of the remedy is further enl1anced 
by controlling the direction and rate of groundwater flow throughout the 200-ZP-l OU using strategically 
placed extraction and injection wells in the flow-path control component. Institutional controls provide 
protection from exposure to groundwater contamination for both site workers and potential future users 
of groundwater until cleanup levels are achieved. 

The overarching requirement is to meet the groundwater cleanup levels identified in the 200-ZP- l OU 
ROD within 125 years. Mon_itoring shall be conducted to evaluate the performance of pump-and-treat 
system, flow-path control , and MNA and shall be designed and operated as follows: 

• To demonstrate whether the pump-and-treat system will remove at least 95% of the dissolved 
mass of carbon tetrachloride in 25 years or less and whether the RA being taken, including 
natural attenuation, will achieve cleanup levels for all COCs within 125 years 
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• To detect changes in environmental conditions (e.g., hydrogeologic, geochemical, 
microbiological , or other changes) that may reduce the effectiveness of the pump-and-treat 
system, natural attenuation processes, and the flow-path control actions 

• To identify any potentially toxic and/or mobile transfonnation products 

• To verify that the contamination is not expanding downgradient, laterally or vertically, 
subsequent to the period of time over which the pump-and-treat component has been functional 

• To detect new releases of contaminants of concern to the environment that could impact the 
effectiveness of the remedy 

• To verify attainment of remediation requirements. 

The four major components of the 200-ZP- l OU RA are further discussed in the following subsections. 

2.1.1 Groundwater Extraction and Treatment 

The prima1y component of the 200-ZP-l OU remedy is installation of a groundwater pump-and-treat 
system that will be designed and implemented in combination with MNA to achieve cleanup levels listed 
in Table 11 of the ROD and Section 2.3 of this RD/RA work plan for all COCs in 125 years. The 
200-ZP- l OU ROD states that the pump-and-treat system will be designed to capture and treat 
contaminated groundwater to reduce the dissolved mass of carbon tetrachloride, total chromium 
(trivalent [III] and hexavalent [VI]), nitrate, TCE, iodine-129, and technetium-99 throughout the 
200-ZP- l OU by a minimum of 95% in 25 years. The 200-ZP-l OU ROD further clarified that 95% of 
the carbon tetrachloride mass currently residing in the aquifer corresponds to groundwater concentrations 
> 100 ~tg/L. Since the other COCs that require pump-and-treat remediation all reside within the carbon 
tetrachloride plume and are concentric (except nitrate) , remediation of the carbon tetrachloride to 
approximately < I 00 µg/L is also expected to sufficiently remediate the other COCs so the cleanup levels 
will be achieved in 125 years . 

Nitrate has a number of sources, both from within and outside of the Hanford Site, and it is widespread 
in Hanford groundwater. It is found within all four groundwater OUs on the Central Plateau, and each 
OU wi ll address nitrate within its boundaries . Only the nitrate contamination within the portion of the 
carbon tetrachloride plume to be remediated is addressed under this RA. The 200-ZP- l OU groundwater 
extraction and treatment component will treat the nitrate to achieve the cleanup level before returning the 
treated water to the aquifer through the injection wells. 

There is no viable treatment technology to remove tritium from the groundwater. However, because the 
half-life of tritium (12.33 years) is sufficiently short, it will decay to below the cleanup standard before it 
leaves the industrial land-use zone. 

The RD will also consider the need for treatment of other constituents (e.g., uranium) that may be 
captured by the 200-ZP- l OU extraction wells . While not COCs for the 200-ZP- l OU, such constituents 
may be encountered during restoration from sources related to the other adjacent groundwater OUs. 

Following extraction, the treated COCs in groundwater will achieve the identified cleanup levels before 
being returned to the aquifer through inj ection wells. 

2.1.2 Monitored Natural Attenuation 

In addition to the pump-and-treat system, the remedy for the 200-ZP-l OU includes natural attenuation 
processes to reduce concentrations to below the cleanup levels. Natural attenuation will eventually 
become the dominant mechanism for continued reduction of contaminant concentrations in the 
200-ZP-l OU as the effectiveness of the pump-and-treat system diminishes over time. Because there 
is no viable treatment technology for tritium from the groundwater in the pump-and-treat system, the 
short half-life of tritium wi ll allow natural attenuation to reduce its concentration over time to meet the 
cleanup levels . 
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For the remaining portion of the carbon tetrachloride and nitrate (as well as tritium) not captured by the 
pump-and-treat component, natural attenuation processes will be used to reduce concentrations to 
the cleanup levels. 

Natural attenuation processes to be relied on as part of this component include biotic and abiotic 
degradation, dispersion, sorption, and, for tritium, natural radioactive decay. Monitoring will be 
employed in accordance with an approved operations and maintenance (O&M) plan to evaluate the 
effectiveness of the pump-and-treat system and natural attenuation processes . Fate and transport 
analyses conducted as pa1i of the FS indicate that the timeframe necessary to reduce the remaining 
COC concentrations to acceptable levels through MNA will be approximately l 00 years. Modeling 
also indicates that this portion of the plume area will remain on the Central Plateau geographic area 
(Figure 1-1 ) during thi s timeframe . 

2.1.3 Flow-Path Control 

A flow-path control component is part of the 200-ZP-l OU RA and will involve injecting the treated 
groundwater into the aquifer to the northeast and east of the groundwater contamination. The injected 
groundwater in these locations will slow the natural eastward flow of most of the groundwater and, as 
a result, will keep the higher concentration contamination within the capture zone, as well as increasing 
the time available for natural attenuation processes to reduce the contaminant concentrations not captured 
by the extraction wells. 

Flow-path control shall also be used to minimize the potential for groundwater in the no1ihem portion 
of the aquifer to flow northward through Gable Gap and toward the Columbia River. The injection wells 
will be located to re-direct the groundwater flow to the east, which is the longest groundwater flow path 
to the river (about 26 km [16 mi]). 

2.1.4 Institutional Controls 

The 200-ZP-l OU ROD requires institutional controls for the 200-ZP-l groundwater until cleanup levels 
are met. Institutional controls are instruments (e.g., administrative and/or legal restrictions) that are 
des igned to control or eliminate specific pathways of exposure to contaminants. For instance, for 
groundwater at Hanford, institutional controls are in place prohibiting the installation and use of 
groundwater wells for purposes other than monitoring, characterization, and cleanup. An existing source 
of potable water is provided to facilities on the Central Plateau and will continue to be available, so there 
is no demand for groundwater. Groundwater use would be restricted until cleanup levels are achieved. 

The Sitewide Institutional Controls Plan for Hanford CERCLA Response Actions (DOE/RL-2001-41) 
identifi es the cuITent institutional controls for the Hanford Site. It also describes how institutional 
controls are implemented and maintained, serving as a reference point for the selection of institutional 
controls for the future . The current plan provides a foundation from which to identify the long-term 
controls needed to prevent exposure during the restoration timeframe. The Sitewide institutional controls 
plan will be updated to include the following institutional controls required to be met as part of the 
remedial action selected in the 200-ZP- l OU ROD: 

1. The DOE shall control access to prevent unacceptable exposure of humans to contaminants in the 
200-ZP-l OU groundwater addressed in the scope of the ROD until the remedy is complete. 
Visitors entering any site areas of 200-ZP-1 OU will be required to be badged and escorted at all 
times. 

2. No intrusive work shall be allowed in the 200-ZP-1 OU unless EPA has approved the plan for 
such work and that plan is followed. 
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3. The DOE shall prohibit well drilling in the 200-ZP-l OU, except for monitoring, characterization, 
or remediation wells authorized in EPA-approved documents. 

4. Groundwater use in the 200-ZP-l OU is prohibited, except for limited research purposes, 
monitoring, and treatment authorized in EPA-approved documents. The Sitewide institutional 
controls plan will contain the institutional controls and implementing details prohibiting well 
drilling and groundwater use in the 200-ZP-l OU, as defined in the ROD. 

5. The DOE shall post and maintain warning signs along pipelines conveying untreated groundwater 
that caution site visitors and workers of potential hazards from the 200-ZP- l OU groundwater. 

6. In the event of any unauthorized access to the site ( e.g., trespassing), DOE shall report such 
incidents to the Benton County Sheriffs Office for investigation and will consider administrative 
debarment of the trespasser as well as prosecution in State or Federal court as deemed 
appropriate. 

7. Activities that would disrnpt or lessen the performance of the pump-and-treat, MNA, and 
flow-path control components of the remedy are to be prohibited. 

8. The DOE shall prohibit activities that would damage the pump-and-treat, MNA, and flow-path 
control components ( e.g., extraction wells, injection wells, piping, treatment plant, and 
monitoring wells) . 

9. The DOE shall repo11 on the effectiveness of institutional controls for the 200-ZP-l OU remedy 
in an annual repo11, or on an alternative reporting frequency specified by EPA. Such reporting 
may be for this OU alone or may be part of a Hanford Sitewide report . 

10. Most of the land within the 200-ZP- l OU has been designated by DOE, through a long-term land 
use planning document, for industrial use for the foreseeable future . Because it contains facilities 
which will have long-term responsibility for disposal or storage of hazardous substances, the 
possibility that this property could qualify for transfer of title out of the Federal government is 
remote, especially in light of the exacting requirements of CERCLA Section l 20(h) for transfers 
of contaminated Federal land. Because the 200 Area was principally withdrawn from the Public 
Domain, if the land ever became surplus to the needs of DOE, Federal law requires that it be 
turned over to the Bureau of Land Management. Nevertheless, as a general policy to ensure 
continuity of Institutional Controls that have been selected as part of any remedial action at the 
Hanford Site, DOE has made the following commitments to EPA Region 10. The DOE will 
provide notice to EPA at least 6 months prior to any transfer or sale of the any land above the 
200-ZP-1 OU so EPA can be involved in discussions to ensure that appropriate provisions are 
included in the transfer terms or conveyance documents to maintain effective institutional 
controls. If it is not possible for DOE to notify EPA at least 6 months prior to any transfer or 
sale, then DOE will notify EPA as soon as possible but no later than 60 days prior to the transfer 
or sale of any property subject to institutional controls. In addition to the land transfer notice and 
discussion provisions above, DOE fu11her agrees to provide EPA with similar notice, within the 
same timeframes, as to Federal-to-Federal transfer of property. The DOE shall provide a copy of 
executed deed or transfer assembly to EPA. 

11. The DOE will prevent the development and use of property above the 200-ZP-l OU for 
residential housing, elementary and secondary schools, childcare facilities , and playgrounds . 

12. Land-use controls will be maintained until cleanup levels are achieved and the concentrations of 
hazardous substances in groundwater are at such levels to allow for unrestricted use and exposure 
and EPA authorizes the removal of restrictions . 
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2.2 REMEDIAL ACTION OBJECTIVES 

This section presents the RAOs for the 200-ZP- l OU groundwater, as identified in the 200-ZP- l OU 
ROD. The RAOs are site-specific objectives that define the extent of cleanup necessary to achieve the 
specific level of remediation at the site: 

• RAO # 1: Return 200-ZP- l OU groundwater to beneficial use (restore groundwater to achieve 
domestic drinking water levels) by achieving the cleanup levels (provided in Table 11 of the 
200-ZP- l OU ROD). This objective is to be achieved within the entire 200-ZP- l OU 
groundwater plumes. The estimated timeframe to achieve cleanup levels is within 150 years . 1 

• RAO #2: Apply institutional controls to prevent the use of groundwater until the cleanup levels 
(provided in Table 11 of the 200-ZP-l OU ROD) have been achieved. Within the entire OU 
groundwater plumes, institutional controls must be maintained and enforced until the cleanup 
levels are achieved, which is estimated to be within 150 years.' 

• RAO #3: Protect the Columbia River and its ecological resources from degradation and 
unacceptable impact caused by contaminants originating from the 200-ZP-l OU. This final 
objective is applicable to the entire 200-ZP-l OU groundwater plume. Protection of the 
Columbia River from impacts caused by 200-ZP- l OU contaminants must last until the cleanup 
levels are achieved, which is estimated to be within 150 years. 1 

2.3 CLEANUP LEVELS 

The final cleanup levels for the 200-ZP~ 1 OU COCs are listed in Table 2-1. These cleanup levels were 
developed using Federal MCLs; the criteria and equations in the Model Toxics Control Act (MTCA) 
Method B cleanup levels for potable groundwater (WAC l 73-340-720[4][b][iii][A] and [BJ, and 
WAC 173-340-720[7][b ]); and the Federal and state water standards for radionuclides. 

2.4 REMEDY PERFORMANCE MONITORING 

Monitori"ng will be conducted to eva luate the effectiveness of the RA to attain the cleanup levels 
identified in the 200-ZP-l OU ROD. This monitoring will address the different components associated 
with the RA, including the treatment system, extraction well network, and monitoring well network. 
The details for this monitoring plan will be developed during the design and will be included in the 
O&M plan . 

An integrated groundwater monitoring plan wi ll also be prepared that addresses the monitoring 
requirements for all programs impacted by the 200 West Area pump-and-treat system. Given the 
necessary integration of this plan with the other groundwater monitoring programs in the 200 West Area, 
it will be submitted as a separate, stand-alone document. The approach and goals of the performance 
monitoring plan and the integrated groundwater monitoring plan are described in the following 
subsections. 

2.4.1 Treatment System Performance Monitoring 

Performance monitoring of the treatment system will be designed to evaluate COC removal and 
compliance with the final cleanup levels for the 200-ZP-l OU groundwater. The design will include 
both hydraulic and chemical monitoring of the treatment system. Hydraulic monitoring will consist of 
measuring flow rates and total flow at the treatment system influent. This monitoring, along with the 
contaminant concentrations of the influent and effluent water, wi ll be used to determine the contaminant 
mass reduction from the treatment system. 

1 The RAOs identify the estimated timeframe to achieve cleanup levels as 150 years. Further requirements in the 
200-ZP- l OU ROD identify this timeframe as 125 years, which is more conservative than the RAO. 
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Chemical monitoring will consist of treatment system influent and effluent sampling for the COCs 
specified in the 200-ZP-l OU ROD. The goals are to determine whether the treatment system is reducing 
contaminant concentrations to levels below final cleanup levels for 200-ZP- l groundwater and to ensure 
compliance with these standards. Initially, monthly sampling frequency will be performed for all COCs. 
Real-time monitoring of the most abundant COCs (nitrate and carbon tetrachloride) may be performed if 
current technology can cost effectively achieve the necessary detection limits. 
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Table 2-1. Final Cleanup Levels for 200-ZP- l Operable Unit Groundwater. 

90th 
Model Toxics Control Act 

Percentile Federal State 
Method B Cleanup Levels Final 

coc 
Concen- MCL MCL Carcinogens Cleanup 

Non- at I 0-5 Level tration Carcinogens 
Risk Level 

Carbon tetrach loride 2,900 5 5 5.6 3.4 3.4 

Chromium (tota l) 130 100 100 24,000 - 100 

Hexava lent chromium 203 NIA• NIA" 48 - 48 

Nitrate 81,050 10,000 10,000 25 ,600 - 10,000b 

Trichloroethylene (TCE) 10.9 5 5 2.4 IC Id 

lodine- 129 1.2 I I - - I 

Technetium-99 1,442 900 900 - - 900 

Tritium 36,200 20,000 20,000 - - 20,000 

Uranium - 30 30 - - TBDC 

NOTES: 
I. The content of this table, except for uranium, was taken directly from Table 11 of the Record of Decision, Hanford 

200 Area, 200-ZP- I Super.fund Site, Benton County, Washington (EPA et al. 2008). 
2. Units are " µg/L" for nonradionuclides and "pCi/L" for radionuclides. 
3. Federal MCL values from 40 CFR 141 , "National Primary Drinking Water Regulations," with iodine-129 and 

technetium-99 values from EPA 's Implementation Guidance for Radionuclides (EPA 8 I 6-F-00-002). 
4. State MCL values from WAC 246-290, "Public Water Supplies." 

• There is no MCL specific to hexavalent chromium. 
b itrate may be expressed as total nitrate (NO3) or as nitrogen (N). The MCL for nitrate as NO3 is 45 ,000 µg/L, and the 

same concentration expressed as N is I 0,000 µg/L . 
c The Model Toxics Control Act Method B cleanup levels for carbon tetrachloride and TCE are from Ecology ' s Cleanup 

Leve ls and Ri sk Calcu lations (CLARC) table current as of September 25, 2008. 
d The DOE will clean up COCs for the 200-ZP- I OU subject to WAC 173-340, "Model Toxics Control Act - Cleanup" 

(carbon tetrachloride and TCE) , so the excess lifetime cancer risk does not exceed I x 10-5 at the conclusion of the remedy. 
c Uranium is not a COC in the 200-ZP-I OU ROD, but it is identifi ed as a contaminant that may be encountered during the 

pump-and-treat operati on. The final c leanup level for uranium will be established in the appropriate regulatory document. 
CFR = Code of Federal Regulations 
COC = contaminant of concern 
DOE = U.S. Department of Energy 
Ecology= Washington State Deparnnent of Ecology 
EPA = U.S. Environmental Protection Agency 
MCL = max imum contaminant level 
NIA = not applicable 
OU = operable unit 
TBD = to be determined 
WAC = Washington Administrative Code 

2.4.2 Extraction Well Network Performance Monitoring 

Performance monitoring of the extraction well network will be designed to evaluate contaminant mass 
removal from the 200-ZP- l OU aquifer. The design will include both hydraulic and chemical monitoring 
of the extraction wells . Hydraulic monitoring will consist of measuring flow rates , total flow, and water 
levels for each extraction well. 

The flow measurements wi ll be used in conj unction w ith the chemical monitoring data to calculate the 
rate of contaminant mass removal and the total contaminant mass removed'by each extraction well. 
The calculated mass removal rates wi ll be used to evaluate whether the extraction wel l field is capable of 
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removing the required contaminant mass within the 25-year operational period. Extraction well field 
operation will be modified as needed on the basis of this evaluation. 

Water-level measurements will be used to evaluate whether the extraction and injection wells are 
operating within their design criteria. Well discharge rates may be adjusted on the basis of this data to 
optimize the drawdown in each extraction well. The water-level measurement data will not be used to 
evaluate hydraulic capture of the contaminant plumes by the extraction wells. Due to well inefficiencies 
and losses, extraction well water levels are not expected to be representative of the aquifer and typically 
over-estimate hydraulic capture. 

Chemical monitoring will consist of extraction well discharge sampling for the COCs specified in the 
200-ZP-1 OU ROD. The chemical monitoring program will also sample for biological and abiotic 
degradation products of carbon tetrachloride (e.g., chloroform and dichloromethane). As previously 
discussed, the extraction well analytical data will be used in conjunction with the flow monitoring data 
to calculate the rate of contaminant mass removal and total contaminant mass removed by each 
extraction well. During startup, monthly sampling frequency will be performed for all COCs and 
degradation products. Once contaminant concentration trends have been identified, the sampling 
frequency will be reduced . 

2.4.3 Monitoring Well Network Performance Monitoring 

Performance monitoring of the well network will ensure that the appropriate data are being collected 
to evaluate remedy perfom1ance in the aquifer. There are more than 100 monitoring wells in the 
200-ZP-l OU that wi ll be evaluated for use during performance monitoring. The monitoring well 
network developed for site characterization activities will fo1m the initial basis for the perfom1ance 
monitoring. However, characterization wells installed with the objective of defining the nature and extent 
of contamination may not be sufficient to evaluate active remediation sites. Due to this potential concern, 
the existing monitoring well network will be evaluated using a statistical evaluation tool to help identify 
redundancies or deficiencies in the monitoring network, identify essential monitoring locations, determine 
an optimum sampling frequency, and assess the relative importance of individual monitoring points. 
This effo11 may result in the identification of additional monitoring well locations for aquifer monitoring. 

The performance monitoring well network is expected to include areas near the source, contaminated 
zones of highest concentration and mobility, areas immediately downgradient of active waste 
management units, plume fringes or distal areas exhibiting low contaminant concentrations, and plume 
boundaries or other compliance boundaries . Once an appropriate monitoring well network has been 
established to evaluate the objectives, performance monitoring activities will be implemented. The 
design will include both hydraulic and chemical monitoring of the monitoring well network. A baseline 
will be established for the well network prior to the startup of the pump-and-treat component of the 
selected remedy . 

Hydraulic monitoring will consist of measuring water levels at each monitoring well . The water-level 
data will be used to generate a potentiometric surface for the unconfined aquifer at the OU. Using the 
groundwater flow model and particle-tracking analysis, this information will be used to evaluate 
groundwater capture by the extraction well field and flow-path control by the injection well field . 

Chemical monitoring will consist of sampling monitoring wells for COCs, potential degradation 
byproducts (e.g., chloroform and dichloromethane), and geochemical parameters to suppo11 the 
evaluation of natural attenuation . The geochemical groundwater parameters used in the natural 
attenuation evaluation of chlorinated solvents and nitrate are presented in Technical Protocol for 
Evaluating Natural Attenuation of Chlorinated Solvents in Ground Water (EPA 600/R-98/128). In 
addition to these parameters, site-specific parameters may be identified to better understand the ability 
of natural attenuation process given the conditions in the 200 West Area. 
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Monitoring frequency is anticipated to be quarterly during the baseline sampling of the selected wells. 
Once contaminant concentration trends have been established, the sampling frequency will be reduced 
during the operation period of the RA . 

2.4.4 Integrated Groundwater Monitoring 

An integrated groundwater monitoring plan will be developed for all monitoring programs within the 
200 West Area to address changing hydrologic and contaminant plume conditions due to the 200 West 
Area pump-and-treat system. This monitoring plan will ensure that monitoring activities meet the 
requirements for remediation performance monitoring under CERCLA, groundwater monitoring under 
RCRA , and sitewide surveillance monitoring under the AEA. Ecology will either determine that the 
monitoring plan meets HWMA requirements for regulated units as alternative requirements under WAC 
173-303-645(1 )( e) and are satisfactory to serve as monitoring for other treatment storage disposal (TSD) 
units , or Ecology will impose required unit monitoring through conditions in the Sitewide Permit. 

Consistent with the state's acceptance of the 200-ZP-1 OU ROD and the Hanford Site Groundwater 
Strategy - Protection, Monitoring, and Remediation (DOE/RL-2002-59), the objective of this effort is 
to develop a single, integrated monitoring plan that achieves the following: 

• Satisfies regulatory requirements 

• Integrates RCRA, CERCLA, and AEA requirements by using CERCLA monitoring wells to 
satisfy the TSD Unit monitoring and post-closure monitoring required by RCRA and the 
environmental monitoring required by the AEA and implementing DOE Orders. 

• Minimizes duplication and reduce inconsistencies for monitoring that arise from the multiple 
regulations 

• Supports groundwater cleanup deci sions in a timely, effective, and effic ient manner. 

U ltimately, it is expected that a single monitoring plan will be developed that satisfies the monitoring 
requirements for all programs within the 200 West Area. The integrated monitoring plan will be 
referenced in the appropriate regulatory document whi le the active pump-and-trea t remediation is in 
progress . 

The approach for developing the integrated monitoring plan will follow the data quality objective (DQO) 
process, as described in the Guidance on Systematic Planning Using the Data Quality Objectives Process 
(EPA/240/B-06/001). First, only those programs impacted by the 200 West Area pump-and-treat system 
will be included in the integrated monitoring plan. Programs that are not impacted will be acknowledged 
but not carried further in the evaluation. Second, it is critical to have significant DOE and regulatory 
agency involvement during development of the DQO summary requirements for each program that will 
establish the basis for the DQO summary report. An important aspect of this effort will be to develop 
a strategy on how the integrated monitoring plan will be implemented for each regulatory program. 
Finally, a long-term approach to groundwater monitoring needs to be developed that addresses the 
continually changing conditions in the 200 West Area due to impacts from the pump-and-treat system. 

The development of the DQO summary requirements and implementation strategy will begin directly 
following approval of the 200-ZP-1 RD/RA work plan. It is expected that the draft DQO summary report 
will coincide with the 60% design and wi ll be provided to DOE and the regulatory agencies for review 
at that time. The DQO summary report will then be issued and the sampling and analysis plan (SAP) for 
the 200 West Area integrated groundwater monitoring wil l be prepared. A schedule for the development 
of the integrated groundwater monitoring plan is provided in Section 7.0. 
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2.5 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENT 
COMPLIANCE 

The applicable or relevant and appropriate requirements (ARARs) implementation strategy for the 
200-ZP- l OU RA is provided in Appendix A. 
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3.0 REMEDIAL DESIGN APPROACH 

3.1 DESIGN BASIS 

3.1.1 Phased Implementation Approach 

Implementation of the 200 West Area pump-and-treat system will be performed in a phased manner to 
initiate groundwater treatment as soon as possible, while at the same time allowing efficient construction 
of the entire system and still providing a high probability of achieving the perfo1mance objective to 
reduce 95% of the dissolved mass of carbon tetrachloride within 25 years. A preliminary evaluation of 
the potential pump-and-treat perfom1ance to meet this objective was completed using groundwater 
modeling (see Section 3.1.2) and suggests that it can be achieved through phased implementation. Using 
these results as a guide, the RA will be implemented in the following three phases: 

• System Construction (Phase I): 

- Interim pump-and-treat system remains operational 
- New facility startup by December 31 , 2011 

• Initial Operations/Performance Monitoring/System Optimization (Phase II): 

- Initial treatment facility operations 
- Interim pump-and-treat system shutdown 
- Performance monitoring 
- System optimization (including expansion), as required 

• Long-Term Operations (Phase III) : 

- Long-tern, treatment facility operations 
- Performance monitoring 
- System optimization (including expansion) , as required. 

This phased approach allows optimization of the system based on data from contaminant distribution and 
aquifer properties collected during construction and performance data from the initial operations. A flow 
chart illustrating the 200-ZP-l pump-and-treat phased implementation is provided in Figure 3-1 , with the 
major aspects for each phase described in the following subsections. Adjustments to the system design 
and operating parameters will occur throughout the lifecycle of this project and will be based on actual 
system performance against the RAO. 

In anticipation of future expansion, the 200 West Area groundwater treatment system will also be capable 
of treating some of the contaminated groundwater from the 200-UP-1 OU. Initially, the system will be 
able to treat up to 189 L/min (50 gpm) of contaminated groundwater from the 241-S/SX Tank Farm. 
Following initial operations, it is anticipated that the system will be expanded to provide the necessary 
treatment capabilities for the contaminated groundwater in the 200-UP-1 OU following a final decision. 

3.1.1.1 System Construction (Phase I). Phase I includes the design and construction of the treatment 
facility , extraction and injection wells, and associated infrastructure to support initial operations. Based 
o.n the preliminary modeling, the system wi ll be designed to operate at a nominal rate of approximately 
3,785 L/min ( 1,000 gpm). Components of the treatment system such as buildings, piping, power, etc., 
may also be sized to allow future expansion without requiring significant modifications . 
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Figure 3-1. Phased Implementation Approach for the 200 West Area Pump-and-Treat System. 
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The treatment system wi ll be designed to achieve cleanup levels for al l COCs (except tritium) prior to 
reinjection . A separate treatment system for iodine-129 wi ll not be provided during this phase due to the 
expected low concentrations of the influent water (see Section 3. 1.2.4) and the abi li ty of the planned 
treatment system to deal with this contaminant. A decision whether a separate system for iodine-129 
treatment is necessary will be made during Phase II , based on the iodine-129 concentrations from the 
extraction wells and the results from initial operations. 

Sufficient extraction and injection wells will be installed to achieve the required treatment capacity. 
The current conceptual design for the pump-and-treat system at the end of Phase I construction calls for 
14 new extraction wells and 6 new injection wells. The initial extraction wells wi ll be located within the 
carbon tetrachloride plume having the highest estimated mass removal. The placement of subsequent 
extraction wells will be based on results from the aquifer testing and baseline groundwater data collected 
from the previously installed wells. The initial injection wells will be located to the east to slow 
contaminant migration in that direction. Additional injection wells will be added based on their 
performance. 

Phase I includes further development of a groundwater flow and contaminant transport model, as well as 
the development of contaminant plume shells for use in predictive simulations for remedy design . Flow 
modeling combined with particle tracking will help to identify well locations and pumping rates necessary 
to target achieving the perfom1ance objective. The groundwater model will be updated as necessary to 
improve the well field configuration as new information becomes avai lable. 

A performance monitoring plan will be developed during Phase I and included with the O&M plan . 
This plan wi ll identify the compliance and performance monitoring wel ls that will be used to monitor 
system performance, inc luding whether additional monitoring wells will be required. If additional 
monitoring wells are required , the wells will be installed during Phase II. This plan will identify the 
baseline sampling requirements with the expectation that the existing monitoring well network wi ll be 
used to the maximum extent possible. Base line sampling of the existing monitoring wells will be 
completed during Phase I and will provide the basis to evaluate system performance and input for 
system optimization during the following phase. 

3.1.1.2 Initial Operations/Performance Monitoring/System Optimization {Phase II). Phase II 
includes initia l system operation, performance monitoring, and optimization of both the treatment system 
and well network to provide sufficient capacity to target achieving the performance objective. This 
phase is expected to last approximately 3 years, with the first year dedicated to system monitoring and 
evaluation; the second year primarily associated with optimization, design, and long-lead procurements; 
and the third year for construction of system expansion, as necessary. By the end of this phase, the 
system should be installed and operating at sufficient capacity to transition into long-term operations. 
Current conceptual design at the end of Phase II calls for a total of 20 extraction wells and 16 injection 
wells . 

The optimization effo1t will use the baseline sampling and testing performed during the construction, 
combined with the system performance, to (I) establ ish the necessary pump-and-treat capacity; 
(2) determine whether the existing treatment capabilities are sufficient for all COCs (except tritium); 
(3) detennine whether the existing treatment system capab ilities require upgrading to treat other 
groundwater contaminants captured by the pump-and-treat system ( e.g. , uranium treatment); and 
( 4) identify the optimum number and location of the extraction and injection wells. Significant system 
upgrades will be documented in revisions to the RD repo1t and O&M plan. 

Construction during this phase wi ll include additional treatment train(s), as well as additiona l extraction 
and injection wells (as necessary), to provide sufficient capacity to target achieving the performance 
objective. Depending on the iodine-129 concentrations in the extraction wells and the existing treatment 
system efficiency, construction may also include a separate system for iodine-129 treatment. Phase II 
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also includes the installation of any new compliance and performance monitoring wells that were 
identified during development of the performance monitoring plan 

At the end of this phase, the performance monitoring plan will be revised to incorporate the information 
collected to date. The groundwater flow and contaminant transport model will be updated to identify 
(I) COC concentration versus time at each extraction well , (2) COC mass recovery versus time for the 
system, and (3) fate of the contaminants not treated, as well as the contaminants in the reinjected water. 
This info1mation will then be used to identify performance monitoring metrics to gauge the effectiveness 
of the system during long-term operations. 

3.1.1.3 Long-Term Operations (Phase Ill). Long-tem1 operations will continue the operation of 
the pump-and-treat system as optimized during Phase II. System performance will continue to be 
monitored against the metrics established in the performance monitoring plan . Deviations from these 
metrics will be evaluated on a case-by-case basis and the system will be adjusted as necessary. Reporting 
of the long-term performance will coincide with the CERCLA 5-year review. 

3.1.2 Contaminant Distribution and Design Basis Concentrations 

This section summarizes the results of the preliminary fate-and-transpo1i modeling that was perfonned to 
identify the initial well locations and extraction rates that may achieve the pump-and-treat performance 
objective to reduce the dissolved mass of carbon tetrachloride in the 200-ZP- l OU by 95% in 25 years . 
This modeling was performed to support the conceptual design by helping to guide the initial placement 
of the well field and establish initial input concentrations for the treatment system. The final report 
describing this modeling effort and development of the design basis concentrations will be available as 
pati of the 30% design. 

3.1.2.1 Contaminant Distribution. The initial contaminant distributions were determined by using the 
concentration data measured from the existing wells and then approximating the concentrations between 
the wells using the following two estimation methods: 

• An ordinary kriging method that produces a single depiction of the likely extent of a COC. 
This method was used to prepare initial conditions for all COCs. 

• A multi-Gaussian (i.e., stochastic) simulation approach that produces multiple "realizations" of 
the likely extent of a COC, which are consistent with the spatial statistics of that COC. This 
method was used to prepare initial conditions for the most widespread COCs (i.e. , carbon 
tetrachloride, nitrate, and technetium-99). 

The differing mapping methods provide an indication of the potential impact of unce1iainties in the 
di tribution of the COCs. For the purposes of the RD, however, the COC depictions prepared using the 
ordinary kriging method are considered to be the "best estimate" of the distribution and were used in 
ca lcu lating the design basis concentrations. The COC depictions prepared usi ng the stochastic simulation 
approach are considered to present an alternate (and typically higher) potential COC distribution, leading 
to a con-esponding "potential" influent concentration at each extraction well. 

When a single porosity value is used in simulations of contaminant migration and fate, the value plays 
two irnpo1iant roles: (1) as the porosity decreases, the calculated dissolved mass decreases and the 
estimated migration rate of contaminants decreases; (2) while as the porosity increases, the calculated 
dissolved mass increases, and the estimated migration rate of contaminants increases . To accommodate 
uncertainty in the value of a representative area-wide porosity, groundwater simulations and estimates of 
the mass of carbon tetrachloride were conducted using two values for the mobile porosity (0. 13 and 0.18). 
The values of 0.13 and 0.18 are considered to represent approximate average and upper-bound mobile 
porosities, respectively, based on summarizes provided in previous and related studies, including 
Spatial Analysis of Contaminants in the 200 West Area in Support of the 200-ZP-1 Operable Unit 
Pre-Conceptual Remedy Design (PNNL-18 100) and the 200-ZP- l FS (DOE/RL-2007-28 , Appendix D) . 
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As such, these two porosity values are considered to span a range that represents an approximate mean
valued porosity through to an approximate upper-bound-valued mobile porosity. 

The estimated dissolved-phase contaminant masses/activities for each COC, which were calculated using 
an upper-bound aquifer porosity of 18% (0.18) and the two interpolation methods, are provided in 
Table 3-1. For carbon tetrachloride, the estimated dissolved-phase mass is also provided based on an 
average porosity of 13% (0.13). The variability in these two estimation methods is largely attributed to 
uncertainties in the point sample data (e.g., well design, sample coordinates, sample results, etc.) and the 
uncertain distribution of the contaminants in locations without sample data. Even in light of this 
uncertainty, reasonable agreement was achieved for the initial mass estimates of carbon tetrachloride and 
nitrate ( differing by less than a factor of three) . The mass of technetium-99 illustrates more variability 
between the two estimation techniques, with the lower mass estimate appearing to be more representative 
of the system based upon historical records. 

Table 3-1. Estimated Dissolved-Phase Contaminant Mass/ Activity. 

coc Estimation Dissolved Mass/ 
Method Activity 

Carbon tetrachloride Krig ing 35,281 kg 

(Average porosity = 13%) Stochastic simulation (EAvg) 67,566 kg 

Ca rbon tetrachloride Kriging 47,150 kg 

(Upper-bound porosity = 18%) Stochastic simulation (EAvg) 93,500 kg 

Nitrate (as NO3) 
Kriging l .5E+7 kg 

Stochastic simulat ion (EAvg) 4.2+7 kg 

Kriging 27 Ci 
Technetium-99 

Stochastic simulation (EAvg) 230 Ci 

Chromium (total) Kriging 1,750kg 

Iodine-129 Kriging 0.03 Ci 

Trichloethylene (TCE) Kriging 228 kg 

Tritium Kriging 1,886 Ci 

Uranium Kriging 502 kg 

COC = contaminant of concern 

The Revised Geostatistical Analysis of the Inventory of Carbon Tetrachloride in the Unconfined Aquifer 
in the 200 West Area of the Hanford Site (PNNL-18118) estimated the average total mass of carbon 
tetrachloride in the study area to be 120,093 kg (264,759 lb), of which 95.1% was found at aqueous 
concentrations of 100 µg/L or greater. Thi s report also indicates that approximately 52.8% of this total 
mass is due to aqueous (dissolved) carbon tetrachloride, equating to about 63,400 kg (139,773 lb). 
This esti mate for the di sso lved carbon tetrachloride mass is bounded by the dissolved masses calculated 
by the two methods described above. 

3.1.2.2 Groundwater Modeling Approach. The flow-and-transpo11 simulations described in the 
200-ZP-1 FS (DOE/RL-2007-28) and proposed plan (DOE/RL-2007-33) were used as the starting point 
to evaluate well configurations that would recover groundwater contaminated above l 00 µg/L carbon 
tetrachloride and provide a hydraulic barrier to further eastward migration of these contaminants. 
A concentration of 100 µg/L was selected based on calculations performed as part of the FS 
(DOE/RL-2007-28) and PNNL-18100, which suggest that about 95% of the mass of carbon tetrachloride 
lies above a concentration of about 100 µg /L. 
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The groundwater flow model was calibrated to historic groundwater elevations throughout the 
200-ZP- l OU. The flow model calibration resulted in relatively good agreement between (1) simulated 
and measured changes in groundwater elevations at monitoring wells, and (2) contoured simulated and 
measured groundwater elevations and corresponding hydraulic gradients. Manual and automated 
parameter estimation techniques were used to adjust model parameter values during the calibration. 

The contaminant transport simulations were completed for carbon tetrachloride, technetium-99, 
iodine-! 29, nitrate, TCE, chromium, tritium, and uranium using MT3DMS (Modular 3-D Iranspo1i 
Multi-.S,pecies) (MTJDMS v5.2 Supplemental User 's Guide [Zheng and Wang 1999] ; A Modular Three
Dimensional Multi-Species Transport Mode/for Simulation of Advection, Dispersion, and Chemical 
Reactions of Contaminants in Groundwater Systems; Documentation and User 's Guide [Zheng 2006]). 
This is a three-dimensional , multi-species transport model for the simulation of advection, dispersion, 
and chemical reactions in groundwater that was developed specifically for use with MODFLOW. The 
transport parameters used for carbon tetrachloride are primarily based upon values provided in the FS 
(DOE/RL-2007-28) . The parameters for the remaining COCs were based upon values provided in the FS; 
and on values presented in Hanford Contaminant Distribution Coefficient Database and Users Guide 
(PNNL-13895); and in Geochemical Data Package/or the Hanford Immobilized Low-Activity Tank 
Waste Performance Assessment (!LAW PA) (PNNL-13307). 

3.1.2.3 Preliminary Mass Reduction Estimates. Figures 3-2 through 3-4 depict the configuration 
of extraction and injection wells simulated for each of the following three phases of implementation, 
respectively : 

• System Construction (Phase I): A 3-year period of continued operation of the existing interim 
pump-and-treat system. The current system, based on FY08 rates, consists of 14 extraction wells 
and 5 injection wells, with a total extraction/ injection rate of about 1,332 Umin (352 gpm) . 

• Initial Operations/Performance Monitoring/System Optimization (Phase II): A 3-year period 
based upon the conceptual design for the initial operations. Initial operations includes 14 new 
extraction wells and 6 new injection wells, with a total extraction/injection rate of approximately 
3,785 Umin (1 ,000 gpm) (which equates to about 272.5 Umin [72 gpm] at each extraction well 
and 632 L/min [167 gpm] at each injection well). 

• Long-Term Operations (Phase III) : A 22-year period consisting of 20 extraction wells and 
16 injection wells , with a total extraction/i njection rate of about 7,571 L/min (2 ,000 gpm) 
(equates to about 378.5 Umin [100 gpm] at each extraction well and 473 Umin [125 gpm] 
at each injection well). 

The rationale for the initial 14 new extraction wells is to (1) maximize carbon tetrachloride recovery, 
(2) initiate recovery of technetium-99, (3) use the existing interim pump-and-treatment system for the 
proposed aquifer test in EW-1 , and ( 4) provide some containment on the eastern extent of the plume. 
The rationale for placement of the initial injection wells is to establish flow-path control to reduce eastern 
contaminant migration . As shown in Figure 3-4, it is currently planned that long-term operations will 
augment the existing well field installed with an additional 6 extraction wells and 10 injection wells . 

Using this phased approach, the estimated amount of the initial dissolved mass of carbon tetrachloride 
that may be recovered in 25 years (i.e., extracted and treated) ranges from 57% to 100%, depending on 
the actual site conditions assumed (Table 3-2). These simulations are believed to represent the range in 
unce11ainty in the site conditions, namely associated with the initial dissolved contaminant mass, 
distribution coefficient (range from 0.01 to 0.06), and porosity (range from 13% to 18%). 

The simulations suggest that under suitable conditions, the remedy could recover a mass of carbon 
tetrachloride equivalent to or exceeding 95% of the corresponding initial (i.e. , current) estimate of the 
dissolved mass. The simulations also suggest that the fu1iher the conditions encountered in the field 
deviate from these conditions, the less likely that the performance objective can be achieved with the 
proposed well configuration. 
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Figure 3-2. Modeled Well Configuration and Pumping Rates for the Existing Interim Pump-and-Treat System. 
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Figure 3-3 . Modeled Well Configuration and Pumping Rates for the Initial Operations. 
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Figure 3-4 . Modeled Well Configuration and Pumping Rates for the Long-Term Operations. 
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Table 3-2. Estimated Recovery of Dissolved-Phase Carbon Tetrachloride Mass in 25 Years. 
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• The model predicted a dissolved mass recovery of I 08% due to limited recovery of the sorbed mass. 
Kd = distribution coefficient 
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3.1.2.4 Design Basis Concentrations. The groundwater model was used to provide preliminary 
estimates of the COC concentrations that would be expected from each of the extraction well s over time. 
The model resul ts indicate that the concentrations generally decrease with time, but the rate and extent to 
which the contaminants decrease varies by well. From these model-predicted concentrations, a blended 
influent concentration was determined assuming the same flow rate for each well. This blended influent 
concentration was estimated for the initial operations based upon the results from the first 14 extraction 
wells. A refined estimate for the remainder of the wells wi ll be made based upon the additional data 
collected during the RA. 

Since the maximum concentrations from each extraction well were typically achieved during the first 
year of operation, the highest concentration observed during that year was used as the preliminary 
design concentration for the treatment system. The design concentrations for the radiological treatment 
system based on the e levated technetium-99 concentrations from the 200-ZP-1 OU and the 241-S/SX 
Tank Farm are provided in Tab le 3-3 . The design concentrations for the central treatment system based 
on the water quality from the initial 14 extraction wells and the 241-S/SX Tank Farm are provided in 
Table 3-4. 

3.1.3 Functional Requirements 

This section provides the high-level funct ional requirements for the 200 West Area pump-and-treat 
system that will help guide the design effort. It is intended to document the project team's approach to 
accomplish the RA and is not intended to provide the detai led technical criteria and design requirements 
based on codes, standards, and DOE orders . These requirements are documented in internal design 
documents and provide the basis for the subsequent design effort . 
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Table 3-3. Assumed Influent Water Quality for the 200-ZP-l Operable Unit 
Radiological Treatment System." 

Parameter Water Quality 
Peak Value 

Carbon tetrachlorideb 876 µg/L 

Nitrate as nitrogenb 70 mg/L 

Hexavalent chromiumb 104 µg/L 

Trichloroethylene (TCE/ 5.0 µg/L 

lodine- l 29b 0.5 pCi/L 

Technetium-99b 8,200 pCi/L 

Tritiumb 20,200 pCi/L 

Uraniumb 2.3 µg/L 

Chromium (total )" 89 µg/L 

Al ka linity (as CaCO3)' 108 mg/L 

Calciumc 8 1 mg/L 

Chloridec 20 mg/L 

Chloroformc 0.028 mg/L 

Fluoridec 0.36 mg/L 

Iron (dissolved)° 0.20 mg/L 

Magnes iumc 26 mg/L 

Manganese ( dissolved)° 0.053 mg/L 

Potass iumc 6 mg/L 

Sodiumc 24 mg/L 

Sulfa tec 39 mg/L 

Total organic carbonc 1.5 mg/L 

Total suspended so lidsc 2.6 mg/L 

Total dissol ved solidsc 384.mg/L 

pHC 7.7 

" Influent chemi stry based on bl ended concentrati ons of well s having elevated technetium-99. 
b Maximum credible va lue. 
c Average va lue. 

The following three major subsystems are addressed by the design requirements: 

• The treatment facility , which will be located in a central location and will house all the process 
treatment equipment, as well as control systems for the project 

• The balance of plant, which includes the piping, associated transfer buildings, and booster pumps 
as necessary to pump the extracted groundwater to the treatment facility , as well as treated 
groundwater from the treatment facility to the injection wells 

• The injection and extraction wells. 

3-11 



DOE/RL-2008-78, Draft A 

Table 3-4. Assumed Influent Water Quality 
for the 200-ZP-l Operab le Unit Central Treatment System." 

Parameter Water Quality 
Peak Value 

Carbon tetrachlorideb 738 µg/L 

Nitrate as nitrogen:c --
Phase I value 36 mg/L 

Phase II value 40 mg/L 

Hexavalent chromiumb 27 µg/L 

Trich loroethylene (TCE/ 3.7 µg/L 

lodine- 129b 0.15 pCi/L 

Technetium-99b 102 pCi/L 

Tritiunl 8,200 pCi/L 

Uraniumb 3.6 µg/L 

Chromium (total/ 27 µg/L 

Alkalinity (as CaCO3/ 112 mg/L 

Ca lciumd 70 mg/L 

Chlorided 20 mg/L 

Chloroformd 0.042 mg/L 

Fluorided 0.3 5 mg/L 

Iron (di sso lved/ 0.26 mg/L 

Magnesium d 21 mg/L 

Manganese (d issolved)d 0.086 mg/L 

Potass iumd 5 mg/L 

Sodiumd 21 mg/L 

Sulfated 39 mg/L 

Total organic carbond 1.6 mg/L 

Total suspended solidsd 1.7 mg/L 

Total di ssolved solidsd 319 mg/L 

pHd 7.7 

• Influent chemistry based on blended concentrations of wells from 200-ZP-1 Operable Unit 
and 241-S/SX Tank Farm. 

b Maximum cred ible value. 
c Maximum sustai ned average va lue. 
d Average va lue. 

The functiona l requirements are as follows : 

• The system wi ll be des igned to treat up to 189 U min (50 gpm) of contaminated groundwater 
from the 200-UP-l OU, namely groundwater from the 241-S/SX Tank Farm. 

• The system shall be designed for continuous operation, 24 hours/day, 7 days/week. Control 
system(s) providing automated notification during an unexpected shutdown will be identified 
during the design. 
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• The nominal design life is 25 years. Replacement of process equipment and infrastructure is 
anticipated to occur during this period. 

• System redundancy is not required . 

• Solid wastes created by the treatment system shall be packaged for disposal at the Environmental 
Restoration Disposal Faci li ty (ERDF). 

• The treatment system shall be designed in accordance with the following: 

- Treated water shall have neutral pH (6.5 to 8.5) and be essentially particulate- and foulant
free to avoid scaling or plugging the injection wells . 

- The treatment process shall have the capacity to operate continuously at any flow rate 
between the maximum flow rate and 40% of the maximum flow rate to accommodate 
variations in well pump operation. 

- The treatment facility floor will be curbed with low point drains to collect any leaks and 
instrumented to alarm and stop the process if a leak is detected. 

• When transpo1ting dangerous waste, piping systems from the wells to the treatment facility shall 
meet the requirements of WAC 173-303-640, or an alternate approach that is equally protective 
of human health and the environment will be provided in the RD repo1t. 

• Extraction and injection well requirements shall be identified in the individual SAPs that 
describe the drilling, construction, and testing. 

3.2 WELL NETWORK CONCEPTUAL DESIGN 

The selection of the proposed extraction and injection well locations (Figure 3-5) was based on the 
dissolved carbon tetrachloride concentrations in the aquifer, groundwater flow and transport modeling, 
analytical capture zone calcu lations, and consideration of existing right-of-ways within the 200 West 
Area. These locations may be adj usted as new information is collected during implementation of the RA, 
with the final well locations being provided in the associated SAP. 

3.2.1 Extraction Well Placement 

The proposed extraction well locations were chosen to maximize carbon tetrachloride mass removal by 
extracting groundwater from portions of the aquifer with the highest contaminant concentrations and to 
provide some degree of plume contai11ment. The initial well field also includes two extraction wells 
within the technetium-99 plume to initiate contaminant recovery. Fi11ally, one extraction well is located 
near the existing interim pump-and-treat system to use its capability to treat water generated during the 
aquifer test. The final location of these wells may be adjusted and will be a process that builds upon the 
info1mation collected from the previous wells . Following installation of these initial wells, the remaining 
extraction wells wi ll be located based on the data collected from actual system performance. When the 
extraction well field is fully implemented, it is expected to include approximately 20 extraction wells that 
are broadly aligned 1101th-south within the 200-ZP-l OU. 

3.2.2 Injection Well Placement 

In accordance with the 200-ZP-1 OU ROD, injection well locations were selected to optimize the 
flow-path control component of the selected remedy. The proposed well field includes 16 injection 
wells divided into two well groups: one group upgradient line comprising 9 wells , and one group 
downgradient line comprising 7 wells . Both well lines are curved (1) on the basis of the depicted 
contaminant footprint, and (2) to produce convergent groundwater flow that directs the contaminated 
groundwater toward the capture zone of the extraction well field . Based on the aquifer hydraulic 
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properties and anticipated well screen lengths, it is estimated that each injection well will have an 
injection capacity of at least 454 Umin (120 gpm). 
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Figure 3-5 . Proposed Extraction and Injection Well Locations for the 200 West Area Pump-and-Treat System. 
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The Phase I effort will install six injection wells along the eastern line and downgradient from the plume 
to reduce, and locally reverse, the natural eastward hydraulic gradient in the aquifer. The mounding of 
groundwater in the aquifer from these wells is expected to hydraulically contain carbon tetrachloride 
groundwater concentrations > 100 µg/L. Additionally, groundwater mounding near the northernmost 
downgradient injection wells is expected to minimize the potential for contaminated groundwater 
migration through Gable Gap toward the Columbia River. 

The up gradient or western line of injection wells was located to direct the flow of contaminated 
groundwater toward the extraction well field. This western line of injection wells is located up gradient 
of the suspected contaminant source areas, facilitating the flushing of residual contamination present 
in the aquifer beneath these areas. The upgradient injection of treated groundwater will increase the 
hydraulic gradient in the aquifer toward the extraction well field, resulting in accelerated transport of 
contaminated groundwater to the extraction wells. The reinjection of treated groundwater upgradient 
of the contaminant plumes is also expected to mitigate dewatering of the aqu ifer during pump-and treat 
operations. 

3.2.3 Well Design 

The well designs are specific to their function in the selected remedy . Therefore, extraction wells will 
have a different design than inj ection wells. Site-specific design considerations for the extraction wells 
include the fo llowing: 

• Ve1tical contaminant distribution encountered w ithin the aquifer during drilling 
• Anticipated well yield 
• Grain-size analyses of the recovered aquifer matrix. 

Recent investigations in the 200-ZP- l OU identified the presence of contaminated groundwater from the. 
top to the base of the unconfined aquifer in the Ringold Formation (Hanford Site Groundwater 
Monitoring for Fiscal Year 2007 [DOE/RL-2008-01]). However, depth-discrete groundwater sampling 
has indicated that the vertical distribution of contamination in the aquifer varies considerably. Because of 
the presence of contamination throughout the entire thickness of the unconfined aquifer, extraction wells 
will be designed with long, potentially fully penetrating well screens to capture contaminated 
groundwater. 

Due to the variability in the contaminant vertical distribution, well-screen sections may be separated by 
one or two blank casing sections . This type of well construction facilitates isolation and preferential 
extraction of gross ly contaminated groundwater where it may be overlain or underlain by more dilute 
contamination. This approach will maximize contaminant mass removal from the aquifer while operating 
within the design flow rates of the treatment system. Extraction well screen intervals will be detennined 
in the field based on groundwater contaminant vertical profiles of the extraction well borehole. Well 
screens will be installed in a ll sections of the extraction well borehole ex hibiting groundwater carbon 
tetrachloride concentrations > I 00 µg/L. Extraction well screen lengths are expected to range from 
approximately 30.5 to 61 m (100 to 200 ft), depending on the contaminant concentrations observed in 
the aquifer. Based on the aquifer hydraulic properties and the anticipated well screen lengths, it is 
estimated that each extraction well will be capable of producing approximately 379 Umin (100 gpm) on 
a sustained basis. 

A description of the well drilling, sampling, and installation wi ll be described in a SAP. 

3.2.4 Balance of Plant 

A conceptual layout of the balance of plant ( consisting of the necessary piping and structures to connect 
the extraction and injection wells to the treatment facility) is shown in Figure 3-6. Water from each 
extraction well will be piped to a transfer building where it will be collected in an equalization tank. 
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The water will then be transferred to the central treatment facility via one or two pipelines, depending 
on the flow . 

At each extraction transfer building, piping from each extraction well will have sample ports for the 
collection of groundwater samples . Downstream of the sample ports, the piping will be connected to an 
equalization tank. The equalization tank will be equipped with transfer pumps to relay the water to the 
central treatment facility . 

Transfer piping will be single-wall, high-density polyethylene installed above grade to the maximum 
extent possible. Leak detection for dangerous waste in the above-grade piping will be provided either 
through daily inspections, or an equally protective measure that is provided in the RD report. 

For groundwater having elevated technetium-99 concentrations that require treatment, the extraction 
transfer building may be equipped with a separate transfer system for the radionuclide-contaminated 
water. This transfer system will provide a dedicated piping system to allow treatment of the elevated 
technetium-99 contamination at the treatment facility. Depending on the number of wells requiring 
technetium-99 treatment, smaller treatment systems may be installed at the well head or in the transfer 
building rather than at the central treatment facility 

Figure 3-6. Conceptual Layoui for the Initial Fourteen Extraction Wells and Six Injection Wells. 
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3.3 TREATMENT SYSTEM CONCEPTUAL DESIGN 

3.3.1 Radiological Treatment Process Description 

Groundwater from wells containing elevated concentrations of technetium-99 are planned to be 
pre-treated separately with ion-exchange (IX) resins to reduce the concentrations below the cleanup levels 
for reinjection. A preliminary process flow diagram illustrating the conceptual radiological treatment 
process is provided in Figure 3-7. As illustrated in the diagram, the incoming groundwater will be sent 
through a filter to remove fine particulate matter. The filtered water will then flow to an IX column with 
resin to reduce the technetium-99 concentration. The final selection of the number of columns and resin 
type will be determined during the design process and identified in the RD report. The IX effluent will 
then be pumped to the centra lized treatment system for further treatment. 

Radionuclide concentrations in the IX effluent wil l be monitored to detect breakthrough. When column 
effluent exceeds predetermined radionuclide concentration limits or the resin has been in service for 
a predetermined amount of time, the resin wi ll be removed and regenerated or replaced. It will be 
removed from the vessel by sluicing it with treated water from the centralized treatment system into 
a geotextile tube placed in a container to allow drainage. Free liquid will be drained from the geotextile 
tube and either sent to the centralized treatment system (if the technetium-99 concentrations are below the 
cleanup levels) or reprocessed through the IX columns. The geotextile tubes may require multiple rinses 
if carbon tetrachloride is weakly adsorbed to the resin. A bench-scale test is planned to determine 
whether carbon tetrachloride will adsorb to the resin and require additional rinses. 

In anticipation of future use of the 200 West Area pump-and-treat system, the RD will also evaluate 
options for the treatment of groundwater contaminated with uranium that may be captured by the 
extraction wells. This evaluation, which will be available during the 30% design, will include (1) the 
estimated influent concentrations, (2) recommended treatment technology (or technologies), and 
(3) design considerations 

3.3.2 Central Treatment Process Description 

A preliminary process flow diagram illustrating the central treatment process is provided in Figure 3-8. 
The treatment process for carbon tetrachloride and nitrate removal will have an initial treatment capacity 
to accommodate flow ranges from 2,460 to 4,732 Umin (650 to 1,250 gpm). The extracted groundwater 
will be initially pumped to the equalization tank. Water from the equalization tank will then be pumped 
to a covered fluidized bed reactor (FBR) for nitrate treatment and potentiaUy carbon tetrachloride 
removal. The FBR vessels contain an integral fluidization and effluent collection system designed to 
enhance uniform flow distribution for anoxic and anaerobic microbial growth . The water is pumped into 
the bottom of the FBR, creating upflow to suspend the GAC media. The FBR will iriitially be seeded 
with microbes that are suitable for denitrification and possibly carbon tetrachloride degradation. 

The effluent from the FBR will then flow into a covered aeration tank to remove the residual carbon 
substrate, total suspended solids, and biomass. The tank will have an aeration zone, followed by a zone 
with submerged membranes for filtration. The aerobic zone will diffuse air into the tank to ensure that 
sufficient oxygen is available to maintain the biological process reducing the residual carbon substrate. 
There will also be a blower for the membrane zone for air scouring to remove accumu lated organic debris 
from the membrane surface to maintain permeability. In the membrane zone, there wi ll be modules of 
ve1iically or horizontally strung membrane fibers. Water wi ll be filtered through these membrane fibers 
to remove the solids. 
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The biosolids and particles remaining in the aeration tank will concentrate. A portion of the concentrate 
will be recycled to the aerobic zone to maintain the biomass concentration (i.e., mixed liquor volatile 
suspended solids) needed to reduce the biological oxygen demand . To prevent fouling of the membranes, 
maintenance cleanings will be required, which will involve removing the membrane modules from the 
tank and soaking them in a separate cleaning solution. The solution is then drained and the chemical 
residues flushed with treated wastewater before returning the membranes to the tank. 

The treated water from the membranes will be pumped to a packed-bed tower air stripper to remove the 
remaining carbon tetrachloride and other volati le organic compounds. Off-gas from the stripper, FBR, 
aeration basin, and sludge thickener will be combined and treated by GAC. The treated water will either 
be pumped to an effluent tank or directly to the injection well field. An effluent tank may be incorporated 
into the design to allow for limited surge capacity during startup and upset conditions. 

The air-stripper towers will also be piped so the air-stripper treatment can occur before the FBR 
treatment. For this scenario, the water from the initial equalization tank will be pumped through strainers 
to remove larger particles before going into the air strippers. It is not known how much carbon 
tetrachloride degradation will occur in the FBRs. The specific conditions will be tested for the first few 
months of operation to assess the carbon tetrachloride degradation. 

Excess solids in the aeration tank will be periodically pumped to a thickener tank. The thickener tank 
will provide for aerobic digestion of the solids and will keep the solids from going anaerobic. Polymer 
will periodically be added to the tank and to allow the solids to thicken. The thickened solids will be 
pump into Geo tubes® for final dewatering. The clear water off of the top of the thickened solids wi II be 
sent back to the equalization tank for treatment 

The Geotubes will be located on a concrete pad or in roll-off boxes with a drainage layer. The water 
that weeps out of the Geotubes will be collected in a sump and pumped back to the equalization tanks 
for treatment. The Geotubes will be allowed to d1y prior to disposal. 

3.3.3 Central Treatment Facility Conceptual Layout 

The treatment facility is planned to be located near the center of the 200-ZP-1 OU to minimize the 
amount of piping for the extraction and injection wells . As shown in Figure 3-9, the treatment facility 
will be located near wells EW-3 and EW-7, and directly to the west of well EW-4. This location is in 
a previously disturbed area with the necessary utilities located nearby. 

A conceptual layout of the central treatment facility is shown in Figure 3-10. It is anticipated that 
a separate building will be constructed to house the radiological treatment equipment (e.g., filters, 
IX column, etc.). An area adjacent to the radiological treatment facility will be established for the resin 
d1y ing system (Geotubes) . This area will be provided with secondary containment for the collection of 
free liquids during the dewatering process. 

A separate building is ctmently planned for the central treatment facility. Several major components 
(e.g. , aeration/microfilter pumps , gravity thickener, carbon substrate tank, etc.) will be located within the 
building. Where required, the building floor will be equipped with a sump and secondary contai11ment 
for handling dangerous waste. Adjacent to the central treatment building will be a pad equipped with 
a containment curb and sump to provide secondary containment. It is anticipated that treatment 
components ( e.g., equalization tank, FBR, aeration tanks/microfiltration, etc.) will be located on this pad . 

Geotube® is a registered trademark of TenCate Industrial Fabrics North America, Pendergrass, Georgia. 
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Figure 3-10. Conceptual Layout of the Central Treatment System. 
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A separate sludge drying system wi ll be located near the gravity thickener and in an area that is not 
routinely accessed by workers. This area will be provided with secondary containment for the collection 
of free liquids during the sludge dewatering process, with the liquid being routed to the equalization tank 
for processing. The optimum layout of the fac ility will be established during design process, with the 
fin al layout provided in the RD report. 

3.4 AQUIFER TESTING 

To optimize siting of the extraction wells , an aquifer recovery test is planned for the new extraction we ll 
(EX-1) located southwest of the 241-TX Tank Fam1. This test consists of shutting down the nearby 
extraction wells currently in operation from the interim pump-and-treat system, monitoring the recovery 
response at these wells , and then pumping the new extraction well while monitoring the surrounding 
aquifer response. To aid the evolution, slug testing and dynamic electromagnetic borehole flow meter 
surveys will be conducted on the new extraction well. The slug tests , electromagnetic borehole flow 
meter survey, and aquifer recovery test from the new extraction well will provide additional data on the 
aquifer characteristics that will be used to support capture zone analysis and future positioning of the 
extraction wells . A report of the data collection, analyses, and aquifer property derivations will be 
prepared following testing, with the results being used to help detemune the location of future wells. 

3.5 DESIGN APPROACH 

3.5.1 Remedial Design Report 

Given the complexity of this project, the design process includes a 30% design, 60% design, and 90% 
final design , with the latter bei ng included in the RD report. Upon completion of the 30% design , 
EPA will be briefed on the progress of the RD and solicit informal comments to be incorporated into 
subsequent des ign efforts. A briefing will also be held with EPA at approximately the 60% design to 
update progress and solicit comments to be incorporated into the 90% design . 

Consistent with Section 7 .3.9 of the Tri-Party Agreement Action Plan , DOE will submit a RD report 
to EPA once a 90% design has been reached for the remedy. The RD report, wh ich is a primary 
document under the Tri-Paity Agreement, will include the following items: 

• Design drawings 
• Specification of materials of construction 
• Construction budget estimate 
• Construction schedu le. 

The RD report will be submitted to the EPA for review as a primary document in accordance with 
Tri -Party Agreement, Section 9.2.1. The EPA will be provided with a briefing of the system design 
within 10 days of document submittal to help expedite their review. 

3.5.2 Operations and Maintenance Plan 

An O&M plan will be prepared that describes the 200 West Area pump-and-treat operations. This plan 
will include the following: 

• O&M of the pump-and-treat system 
• Remedy compliance monitoring 
• Remedy performance monitoring 
• Air monitoring 
• Environmental controls 
• Waste management. 
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The O&M plan is a primary document as described in Section 7 .3 .11 of the Tri-Party Agreement Action 
Plan and will be submitted concurrently with the RD report to EPA for review and approval. Similar to 
the RD report, EPA will be provided with a briefing of the O&M plan within 10 days of document 
submittal to help expedite their review. 
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4.0 REMEDIAL ACTION APPROACH AND MANAGEMENT 

This section describes implementation of the RA to accomplish the goals set forth in the 200-ZP-l OU 
ROD. It includes a discussion of the management team, facility procurement and construction approach, 
and the operational approach. A description of the actual operation of the 200 West Area pump-and-treat 
system will be prepared concutTently with the design and included in the O&M plan. 

4.1 PROJECT TEAM 

The term "project team" includes the individuals working to accomplish the 200-ZP- l OU RA. 
Accordingly, the project team includes the lead regulatory agency; the U.S. Department of Energy, 
Richl and Operations Office (RL) ; and the remediation contractor. 

4.1.1 Lead Agency (U.S. Department of Energy) 

The DOE is the lead agency under CERCLA, delegated by Executive Order 12580 the primary authority 
under Section 104 and 121 to conduct removal and remedial actions on DOE faci lities. DOE is 
responsible for the RAs throughout the Hanford Site and, as such, bas assigned remedial project managers 
to each main area and task involved with remediation activities. The lead agency is responsible for 
managing the assigned activities, which include scope, budget, schedu le, quality, personnel, 
communication, risk/safety, contracts, and regulato1y interface, and works under EPA oversight in 
accordance with CERCLA Section 120, as implemented through the Hanford Tri-Party Agreement. It 
obtains Congressional funding for these functions. 

4.1.2 Lead Regulatory Agency (U.S. Environmental Protection Agency) 

The EPA is the lead regulatory agency for the CERCLA remediation activities at the 200-ZP-l OU. 
The lead regulato,y agency is responsible for overseeing activities to verify that applicable regulatory 
requirements are met. Lead regulato1y agency approval will be required on all SAPs and Tri-Party 
Agreement prima,y documents (e.g., this RD/RA work plan, RD report, and O&M plan) . 

4.1.3 Remediation Contractor (CH2M Hill Plateau Remediation Company) 

On October l, 2008, CH2M Hill Plateau Remediation Company (CHPRC) assumed the contract with 
DOE to perform remedial actions at the 200-ZP- l OU. CHPRC performs work under direction of the 
DOE Remedial Project Manager, assisted by other DOE personnel, as outlined in the following 
descriptions and Figure 4-1. 

4.1.3.1 Groundwater Remediation Manager. The groundwater remediation manager provides 
oversight for a ll activities and coordinates with RL, the regulators, and prima1y contractor management 
in support ofremediation activities . In addition, support is provided to the 200-ZP-l OU project manager 
to ensure that work is performed safely and cost effectively. 

4.1.3.2 Project Manager. The 200-ZP- l OU project manager is responsible for direct management 
of sampling documents and requirements , field activities, and subcontracted tasks. The project manager 
ensures that the field construction manager, environmental compliance officer, sampling coordinator, and 
others responsible for implementation ofregulatory documents are provided with current copies of these 
documents and any revisions thereto . The project manager also works closely with the Quality Assurance 
(QA) organization, the Health and Safety organization, and the field construction manager to integrate 
these and the other lead disciplines in planning and implementing the workscope. The project manager 
also coordinates with and reports to RL, the regulators, and remediation contractor management on all 
remedi ation activities. 
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Figure 4-1. Project Organization. 

4.1.3.3 Engineering. All engineering and design work will be performed by qualified engineering staff 
in accordance with remediation contractor engineeri ng procedures ( or equivalent standards) using 
a graded approach. The design will be documented in the RD report. 

4.1.3.4 Operations. Operations include the operating personnel, field engineering, procurement and 
maintenance. Operations ensure that the facility and systems are operated and maintained in accordance 
with applicable requirements and procedures while safely meeting production goals. Responsibilities 
include the pump-and-treat system operations, process control, sampling, configuration and work control, 
modification to systems/faci lities , co1Tective and preventive maintenance, waste management, and 
support to new system/facility construction, testing, and startup. 

4.1.3.5 Quality Assurance. The QA lead is matrixed to the 200-ZP-l OU project manager and is 
responsible for QA issues on the project. Responsibilities include overseeing implementation of the 
project QA requirements; reviewing project documents, including DQO summary reports, SAPs, and 
the QA project plan; and participating in QA assessments on sample collection and analysis and other 
remediation activities, as appropriate. 

4.1.3.6 Health and Safety. The Health and Safety organization's responsibilities include 
coordinating industrial safety and health support within the project as carried out through health and 
safety plans (HASPs), job hazard analyses, and other pertinent safety documents required by Federal 
regulations or by remediation primary contractor work requirements . In addition, assistance is provided 
to project personnel in complyi ng with applicable health and safety standards and requirements . 
Personnel protective clothing requirements are coordinated with Radiological Controls lead. 

4.1.3.7 Field Construction Manager. The field construction manager has the overall responsibility 
for supporting the safety, environmental, QA, sampling, waste management, and radiological control staff 
in the planning, coordination, and execution of field remediation activities. Responsibilities also include 
directing training, mock-ups, and practice sessions with field personnel to ensure that the field actions are 
understood and can be performed as specified. The field construction manager communicates with the 
200-ZP-l OU project manager to identify field constraints that could affect the remediation activities . 
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4.1.3.8 Environmental and Regulatory Support. The Environmental and Regulatory Support lead is 
responsible for developing required regulatory documents. Responsibilities include developing and 
documenting the sampling DQOs, SAPs, and RD/RA work plans. The Environmental and Regulatory 
Support lead also supports the data quality assessment process and develops the final verification plan or 
RA report at the conclusion of the remediation activity . 

4.1.3.9 Environmental Compliance. The environmental compliance officer provides technjcal 
oversight, direction, and acceptance of project and subcontracted environmental work and also develops 
appropriate mitigation measures, with a goal of minimizing adverse environmental impacts. The 
environmental compliance officer also reviews plans, procedures, and technical documents to ensure that 
all environmental requirements have been addressed, identifies enviro1rn1ental issues that affect operations 
and develops cost effective solutions, and responds to environmental/regulatory issues or concerns raised 
by RL and/or regulatory agency staff. 

4.1.3.10 Radiological Control. The Radiological Control lead is responsible for the radiological/health 
physics support within the project. Specific responsibilities include conducting as low as reasonably 
achievable (ALARA) reviews, exposure and release modeling, and radiological controls optimization for 
all work planning. In addition, radiological hazards are identified and appropriate controls are 
implemented to maintain worker exposures to hazards at ALARA levels (e.g., personal protective 
equipment). Radiological Controls interfaces with the project health and safety representative and plans 
and directs the radiological control technician support for all activities . 

4.1.3.11 Waste Management. The Waste Management lead communicates policies and procedures and 
ensures project compliance for storage, transportation, disposal, and waste tracking in a safe and 
cost-effective manner. Other responsibilities include identifying waste management sampling/ 
characterization requirements to ensure regulatory compliance and interpreting the characterization data 
to generate waste designations, profiles, and other documents that confirm compliance with waste 
acceptance criteria. 

4.2 CHANGE MANAGEMENT 

There are three types of changes in the 200-ZP-l OU RA that cou ld affect compliance with the 
requirements in the 200-ZP-l OU ROD: (1) a nonsignificant or mjnor change, (2) a significant change 
to a component of the remedy, and (3) a fundamental change to the overall remedy. 

A nonsignificant or minor change does not impact the remedy identified in the 200-ZP-l OU ROD. 
An example of a nonsignificant change may include modifications to the RA schedule that do not impact 
an agreed-upon milestone . These minor changes should be documented in the appropriate post-decision 
project file ( e.g., through interoffice memoranda or logbooks). 

It may be determined that a significant change to the selected remedy as described in the 200-ZP- l OU 
ROD is necessary. Significant changes are defined as changes that significantly modify the scope, 
performance, or component cost for the remedy as presented in the ROD. All significant changes will be 
addressed in an explanation of significant difference. Examples of significant changes may include, but 
are not limited to, the following: 

• A significant increase or decrease in the total cost of site remediation (greater than +50% or 
more than - 30%) 

• A significant delay in the point in time when the RA or objectives are met. 

A fundamental change is a change that does not meet the requirements set forth in the 200-ZP- l OU ROD 
or that incorporates remedial activities not defined in the scope of the ROD. Should the situation arise, 
the ROD must be amended. Significant changes that fundamentally alter the remedy occur when the 
following situation arises : 

4-3 



DOE/RL-2008-78, Draft A 

• The addition of contaminated groundwater for RA under the 200-ZP- l OU ROD that requires 
additional RA above that identified in the ROD. 

Determining whether a change is significant or fundamental is the lead regulatory agency's responsibility . 
The project manager is responsible for tracking all changes and obtaining appropriate reviews by staff. 
The project manager will discuss the changes with the lead agency, followed by discussions with EPA. 

4.3 FACILITY PROCUREMENT AND CONSTRUCTION 

4.3.1 Procurement Approach 

This RA involves constmction of the treatment facility structure, pre-treatment and treatment trains, 
extraction and injection wells, and the necessary infrastructure to transport water from the extraction 
wells through the treatment system and finally to the injection wells. This workscope will be 
accomplished using the most efficient combination of onsite resources and procurements to outside 
vendors . 

It is anticipated that the civil site work, treatment facility structure, and utilities will use a "design/build" 
procurement process to an outs ide vendor. The technical specification and procurement packages for 
these items will be released for bid and award around the 60% design. For the treatment trains located 
within the treatment facility structure, it is anticipated that a "design/bid/build" procurement process will 
be used. The selected subcontractor will be provided the long-lead procurement items as government
furnished equipment and be responsible for the balance of the procurement, construction, and testing of 
the treatment trains. 

The remaining construction will be evaluated on a case-by-case basis for a "design/bid/build" 
or a "design/ self-performance" approach. The decision will be based on cost and the ability to meet the 
project schedule. 

4.3.2 Long-Lead Procurement 

To maintain schedule, several long-lead items are anticipated to be procured prior to the RD report and 
provided as government-furnished equipment to the subcontractor awarded the treatment process system 
installation. Procurement of these items will be in accordance with an engineering specification, which 
will identify the requirements for each piece of equipment. The equipment specification will be included 
in a procurement package sent to qualified vendors to supply the particular piece of equipment. The bids 
received from qualified vendors will be evaluated and a purchase order will be released to the selected 
vendor. A list of the anticipated long-lead items is as follows: 

• FBR system 
• Ion-exchange system 
• Aeration/microfiltration system 
• Air-stripper system 
• Sludge drying system 
• Pump/tanks system. 

4.3.3 Construction 

Facility construction will be performed in accordance with the drawings and specifications provided in 
the RD report. Remediation contractor oversight will be onsite during all construction activities to ensure 
compliance with the drawings/specifications and to address field questions from the vendor. Changes to 
the design will be documented using construction change control and discussed with RL and EPA during 
regular status meetings. 
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The construction effort will be managed using a detailed, critical path schedule that is based upon the 
schedule provided in the RD report. To meet the schedule, several long-lead items will be procured early 
(discussed in Section 4.3.2) and construction of the treatment facility and the balance of plant will be 
performed in parallel. To install the necessary extraction and injection wells for Phase I, well drilling will 
begin early during the remedial action and be performed in accordance with approved SAPs. The first set 
of wells is included in the Sampling and Analysis Plan/or the First Set of Remedial Action Wells in the 
200-ZP-l Operable Unit (DOE/RL-2008-57) . This SAP will be revised to include the installation of 
additional wells. 

A mobilization period will be used to prepare subcontractors, site workers, and support personnel for 
construction. This period will include the subcontractor providing insurance certificate and proof of 
bonding, as well as providing other documentation certifying compliance with training, medical, safety, 
and quality requirements. The mobilization period will be used by subcontractors, site workers, and 
support personnel to prepare for construction activities, and include such activities as the following: 

• Identification of work zones, lay down areas, and staging areas 
• Erection of fences, signs, and postings 
• Delivery and storage of construction materials and equipment. 

Construction of the treatment facility will begin with performing the civil site work (e.g., site preparation, 
grading and compaction, running utilities, etc.). This will be followed by construction of the treatment 
facilities and surrounding pads, utility connections, and installation of process equipment systems. 
Construction acceptance testing wi ll be performed to ensure proper system operation. 

The balance of plant construction includes erecting the transfer buildings (three currently planned), 
installing the process equipment in the transfer buildings, and installing the transfer lines from the 
extraction wells to the transfer buildings to the treatment system and finally, to the injection wells. This 
work will begin following approval of the design in the RD report. Following construction, comp liance 
with the design requirements will be perfonned as part of the construction acceptance testing. 

4.3.4 Construction Acceptance Testing 

The 200 West Area pump-and-treat facility project will have numerous systems (e.g., FBR, aeration 
tanks, air stripper, etc .) with major equipment, including automated operational components and software. 
A comprehensive and detailed construction acceptance testing plan will be developed and finalized during 
the design phase. This plan wi ll be executed after construction is complete and will provide 
documentation that all systems and major equipment have perfonned as intended . Upon successful 
construction acceptance testing, the systems will be turned over to operations. 

4.4 OPERATIONAL APPROACH 

4.4.1 Facility Startup 

Upon completion of the construction acceptance testing, the faci lity will be fonnally turned over to 
groundwater remediation operations. The first activity during initial operations will be to complete the 
actions identified in the operational testing plan. These actions will include final operability testing and 
system interface with facility operators. During this phase, all facets of the system will be cyclically 
started, operated, and shut down for training purposes. Procedures that were drafted prior to turnover 
will be used and refined . Preventive maintenance procedures (also developed prior to turnover), 
including equipment and instrument calibrations, will be perfonned where necessary and procedures 
refined as needed . 

Facility operators and maintenance personnel will spend considerable time in the facility familiarizing 
themselves with the equipment, systems, procedures, and interfaces . It is expected that minor 
modifications and maintenance will be necessary as the equipment and systems are run-in . Safety, 

4-5 



DOE/RL-2008-78, Draft A 

radiation control, and waste management programs will be implemented and verified as operational. 
Upon completion of operational testing, the facility will transition to long-term operations and the 
200-ZP-1 IRM pump-and-treat system will be turned off. 

4.4.2 Operations 

Operation of the pump-and-treat system includes the O&M, engineering, and support functions that will 
continue throughout the life of the remedy. Operations activities include the operation and control of 
faci li ty systems, the training and qualification of operators to ensure depth of trained personnel, sample 
collection, emergency response, continuous improvement through lessons learned, and control of access. 
Preventive, co1Tective, and modification maintenance will continue throughout this phase. Engineering 
evaluations and plant/system optimization will be an ongoing activity to continuously improve efficiency, 
reliability, and maintainability . Radiation control, industrial safety and hygiene, and waste management 
programs for long-tenn survei llance, oversight, and stewardship of the facil ity will be implemented and 
continuously updated as conditions change or new activities wanant. Continuous feedback using tools 
such as management assessments, independent assessments, QA, and RL oversight wi ll be in place 
throughout the lifecycle of the project. 

Operation of the pump-and-treat system is expected to be dynamic to optimize contaminant recovery and 
system performance. As such, operations wi ll adj ust flow rates from individual wells as necessary based 
on performance, which may include eliminating extraction wells that have already ach ieved the target 
concentrations or identifying alternate extraction wells. Operational changes wi ll be documented in the 
operations log and discussed with RL and EPA during regular status meetings. Any new wells that 
require drilling and installation will be identified in the appropriate SAP. 

4.5 DATA USE AND INTERPRETATION 

4.5.1 System Monitoring Reports 

System monitoring reports will be prepared to demonstrate the effectiveness of the treatment system and 
the need for modifications or changes to the system. System monitoring reports will be produced 
annually for the first 2 years after startup because it is anticipated that numerous adjustments and minor 
changes to the system will be made in order to achieve consistent and efficient operation. Thereafter, 
system monitoring reports will be made biannually for the next three reports and will primarily serve to 
confirm performance efficiency and effectiveness. Thereafter, system monitoring reports will be 
produced every 5 years and wi ll co1Tespond with the CERCLA 5-year review. These longer time periods 
will capture more major changes to the system, if necessary, over the long-term operation of the treatment 
sy tem. 

4.5.2 Remedy Performance Reports 

Remedy performance reports wi ll demonstrate the progress in remediating the aquifer to meet the cleanup 
goals set forth in the 200-ZP- l OU ROD. Remedy perfo1mance report will be produced annually for the 
first 2 years, co1Tesponding with the system monitoring repo1ts . The first report will serve as a baseline 
and template for further reports . Biannual remedy performance reports will then be prepared for the next 
three reports, also con-espond ing with submittal of the system monitoring repo1ts. Following this period, 
a decision will be made with respect to the frequency of further performance reports . If there appears to 
be continuing rapid decreases or changes in concentrations of contaminants, then the biannual report 
frequency will be maintained. If the decrease in contaminant concentration appears to be gradual, then 
the frequency of repo1ts will .be decreased to every 5 years and will conespond with the CERCLA 5-year 
review. 
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5.0 ENVIRONMENTAL MANAGEMENT AND CONTROLS 

5.1 AIR EMISSIONS 

5.1.1 Radiological Air Emissions 

The proposed remedial activity will be evaluated with respect to determining the potential-to-emit 
radionuclides from any point source or diffuse/fugitive source. To accomplish this , the total unabated 
potential release (in curies) will be determined and the annual dose to the maximally exposed individual 
will be calculated using Calculating Potential-to-Emit Radiological Releases and Doses 
(DOE/RL-2006-29), or modeled using the CAP-88PC computer model. Control and monitoring 
requirements for potential radiological air emissions will be based on the calculated/modeled value of 
the potential-to-emit. 

5.1.2 Nonradiological Air Emissions 

To demonstrate compliance with the ARARs of WAC 173-400, "General Regulations for Air Pollution 
Sources," and WAC 173-460, "Controls for New Sources of Toxic Air Pollutants," an acceptable source 
impact analysis will be completed. The analysis will demonstrate that, after application of toxic best 
available control technology, the new source's maximum incremental ambient air impact levels do not 
exceed the WAC 173-460 Class A or Class B acceptable source impact levels; or, if applicable, the new 
source toxic air pollutant emission rates do not exceed the small quantity emission rates specified in 
WAC 173-460. 

5.2 WASTE MANAGEMENT 

Table 5-1 presents a summary of the projected waste streams and volumes expected during well drilling 
and development, and Table 5-2 provides the project waste streams and volumes expected during 
construction and operations. The specific requirements for waste identification, characterization, 
segregation, packaging, labeling, storage, and inspections prior to construction of the 200 West Area 
pump-and-treat facility (e .g., well drilling and groundwater sampling) will be managed under the Waste 
Management Plan for the Expedited Response Action for 200 West Area Carbon Tetrachloride Plume 
and the 200-ZP-l and 200-PW-J Operable Units (DOE/RL-2000-40) and the waste management 
specialist-provided waste packaging labeling instruction sheet. Waste generation activities associated 
with the 200 West Area pump-and-treat facility will be managed under a new waste management plan 
that will be included in the O&M plan. 

5.3 CULTURAL/ECOLOGICAL 

Protection of cultural resources is addressed in the Archeological and Historic Preservation Act of 1974, 
the National Historic Preservation Act of 1966, and the Native American Graves Protection and 
Repatriation Act of 1990. These Federal acts mandate the identification and protection of archeological 
objects and historic data including human remains, funerary objects, sacred objects, and objects of 
cu ltural significance. Prior to disturbing the earth (e.g., drilling, surface grubbing, and excavating), 
a survey wi ll be completed and documented by Pacific Northwest National Laboratory. The survey will 
look for culturally significant items and will document those with respect to the areas included in this 
RA where there would be disturbance of the earth. Any restrictions regarding disturbance of the earth or 
otherwise will be identified in a letter report. 
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Table 5-1. Summary of Projected Waste Streams and Volumes (Well Drilling/Well Development). 

General Waste Hazard 
Container Estimated Disposal 

Hazard 
Stream Description Classifications 

Options Annual Pathway 
Source Anticipated Volumes Options 

Drill cuttings (dry soil s and 
Mixed waste Roll-on/roll-off 
(ECM/ boxes 300 to 400 tons ERDF CERCLA saturated slurries; sample returns) 
hazardous) Drums 

Liquids, but not limited to the 
fo ll owing: decontamination Purgewater 200 Area 
liqu ids; purgewater generated trucks 

TBD 
Effluent 

CERCLA 
duri ng well installation, 

ECM 
Temporary Treatment 

development, testing, sampl ing and transfer drums Facili ty 
decant from drilling slurries 

M iscellaneous solid was te, but not 
li mited to the fo llowing: personal 

Mixed waste 4 ft by 4 ft by 
protecti ve eq uipment, c loth, 

(ECM/ 8 ft wood box TBD ERDF CERCLA 
pl ast ic, wipes, wood, equipment, 

hazardous) Drums tools, pumps, wi re, metal casi ng, 
plastic piping, sample returns, etc. 

Spent/ excess chemicals/ reagents 
Hazardous 
dangerous, Drums TBD Offsite RCRA 

and used oils 
nonregulated 

Nonregulated, 

Decommissioning debris such as, 
(nondangerous, 
nonhazardous) 

but not limited to, concrete, wood, for non- Drums 
rebar, metal/plastic pipes and groundwater Pallets TBD ERDF CERCLA 
screens, wire, bentonite, sand, contact Boxes gravels, equipment, pumps, tanks 

Mixed waste for etc. 
groundwater 
contact 

Contractor 

Nonregulated 
provided 

Genera l construction debris, 
( nondangerous, Trash bags TBD 

dumpster, 
office/lunch waste destined to 

nonhazardous) municipal 
landfi ll 

NOTE: ModuTank™ is a trademark ofModuTank Inc. of Long Island, New York. 
CERCLA= Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
ECM = environmentally contro lled medi a 
ERDF · = Environmental Restoration Disposa l Facili ty 
RCRA Resource Conservation and Recovery Act of 1976 
TB D = to be detennined (based upon final design) 
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Table 5-2 . Summary for Projected Waste Stream and Volumes, 
Pump-and-Treat (Construction and Operations) . 

General Waste Stream 
Hazard 

Container 
Estimated Disposal 

Description 
Classifications 

Options 
Annual Pathway 

Anticipated Volumes Options 

Mixed Roll-on/roll-off 
Sludge, from end of process (radiological/ boxes 300 to 

ERDF 
hazardous) Drums 

400 tons 

Mixed 
4 ft x 4 ft by 8 ft 315 ft3 or 

Spent resins (radiological/ ERDF 
hazardous) 

wood box 6 tons 

Miscellaneous solid waste, but not 
limited to the following: filter 
paper, filter socks, wipes, personal 
protective equipment, cloth, 

Mixed (ECM/ 
4ft x 4ftby8ft 

384 ft3 or 
plastic, wood, equipment, tools, wood box ERDF 
pumps, wire, metal and plastic 

hazardous) 
Drums 

2.3 tons 

piping, ai r-stripper tower packing, 
materials from cleanup of 
unplanned release 

Liquids from sample analys is and 
Mixed waste Drums 110 ga l ETF 

screening 

Spent/ excess chemicals/ reagents 
Hazardous 
dangerous Drums TBD Offsite 

and used oils 
nonregu lated 

Genera l construction debris, 
Nonregulated 

Roll-on/roll-off Offsite (Basin 
office/ lunch waste 

( nondangerous, 
boxes 

TBD 
Disposal Inc.) 

nonhazardous) 

CERCLA= Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
ECM = environmentally controlled media 
ERDF = Environmental Restoration Disposal Facility 
ETF = Effluent Treatment Facility 
RCRA = Resource Conservation and Recovery Act of 1976 
TBD = to be determined (based upon final design) 

5.4 SAFETY AND HEAL TH PROGRAM 

Hazard 
Source 

CERCLA 

CERCLA 

CERCLA 

CERCLA 

RCRA 

CERCLA 

The remediation contractor's hazardous waste operations safety and health program was developed for 
employees involved in hazardous waste site activities. The program was developed to comply with the 
requirements of 29 CFR 1910.120, "Occupational Safety and Health Standards," "Hazardous Waste 
Operations and Emergency Response"; and 10 CFR 835 , "Occupational Radiation Protection," to ensure 
the safety and health of workers during hazardous waste operations. 

A site-specific HASP will be developed in accordance with the health and safety program to define the 
chemical, radiological, and physical hazards and specify the controls and requirements for work activities . 
Access and work activities will be controlled in accordance with approved work packages, as required by 
established internal work requirements and processes . The HASP will address the health and safety 
hazards of each phase of site operation and includes the requirements for hazardous waste operations 
and/or construction activities , as specified in 29 CFR 1910.120. 
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Project field staff must comply with the HASP at all times. Unescorted site visitors are required to read 
and sign the HASP before entering the construction area and must have completed the required training 
outlined in the HASP. Escorted visitors are briefed on health and safety concerns and must be escorted 
by the site superintendent (or designee) at all times when they are in the construction area. 

5.5 EMERGENCY RESPONSE 

During operations, emergency response for the 200 West Area pump-and-treat activities will be covered 
by the site-specific HASP. The HASP contains primary emergency response actions for site personnel , 
area alarms, implementation of the emergency action plan, emergency equipment at the task site, 
emergency coordinators, emergency response procedures, and spill containment. A copy of the HASP 
will be kept in the 200 West Area control room. 

Emergency actions are primarily governed by the HASP. However, when emergencies arise that are 
beyond the limitations of the HASP, RL Emergency Plan Implementing Procedures (DOE-0223) will 
govern the response, as specified in the HASP. 

5.6 QUALITY ASSURANCE PROGRAM 

Overall QA for the RD/RA work plan will be planned and implemented in accordance with 10 CFR 830, 
Subpart A, "Quality Assurance Requirements"; EPA Requirements for Quality Assurance Project Plans, 
EPA QA/R-5 (EPA/240/B-01/003); and Test Methods for Evaluating Solid Waste: Physical/Chemical 
Methods (SW-846). The QA activities will use a graded approach based on the potential impact on the 
environment, safety, health, reliability, and continuity of operations. The QA for compliance and 
perfo1mance monitoring will be discussed in the O&M plan. 

All prepared SAPs that support the 200-ZP-1 OU RA will contain a QA project plan, which will be used 
to supp011 the sampling and characterization activities. Other specific activities will include QA 
implementation, responsibilities and authority, document control, QA records, and audits . 

5-4 



DOE/RL-2008-78, Draft A 

6.0 DECO NT AMINA TION AND DECOMMISSIONING 

Decontamination effo11s associated with 200-ZP- l OU RA are grouped into two activities: (1) those 
activities that are involved with the IRM pump-and-treat system, and (2) those activities that are 
associated with final shutdown and decommissioning of the 200 West Area pump-and-treat system. 

6.1 INTERIM ACTION DECOMMISSIONING 

The 200-ZP-l interim pump-and-treat system will continue to operate until the 200 West Area pump-and
treat system is fully operational and, at that time, the system will be shut down and the facility evaluated 
for future use. All components (e.g., structures, wells, equipment, etc.) of the interim pump-and-treat 
system will be evaluated for future use in the new system during the RD and again as part of the 
optimization effo11. The components that have no foreseeable use will undergo decontamination and 
decommissioning (D&D). Ultimately, a D&D plan will be prepared that directs the tanks, containers, 
piping, and equipment to be flushed with clean water to remove as much contamination as possible. 
The system will then be dismantled and made ready for decontamination. Components that can be 
decontaminated will be released for use in other systems or will be disposed as industrial waste. The 
wells that are used in conjunction with the interim pump-and-treat system will be evaluated for continued 
use or for monitoring in accordance with an approved monitoring plan . If a well is no longer needed, it 
will be decommissioned in accordance with applicable regulations . 

6.2 FINAL DECO NT AMINA TION AND DECOMMISSIONING 

Final D&D of the 200 West Area pump-and-treat system will be addressed after RL and EPA determine 
that the treatment system is no longer required to support the remedial action . The D&D of the system 
will be performed in accordance with the CERCLA process. 
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7.0 COST AND SCHEDULE 

7.1 COST ESTIMATE 

A cost estimate for the 200 West Area pump-and-treat system for the next 4 years is provided in 
Table 7-1. This timeframe includes the upfront planning and design, system construction, startup, and 
initial operations. A cost estimate for the entire RA will be included in the RD report once the design is 
finalized and the operational approach is described in the O&M plan. The cost estimate included in the 
RD report will also be compared to the original estimate in the 200-ZP-1 OU ROD. 

Table 7-1. 200 West Area Pump-and-Treat Cost Estimate. 

WBS 
FY09 FYlO FYll FYI2 Total 

Title 
($ in ($ in ($ in ($ in ($ in 

lO00's) lO00's) lO00's) lO00's) lO00's) 

Remedial Design/Remedial Act ion Work 
$469 $0 $0 $0 $469 

Plan 

Requi rements Development/Preliminary 
$789 $1,00 1 $0 $0 $1,790 

Des ign 

Remedial Action Design - Process Facility $1,6 18 $946 $0 $0 $2,564 

Remedial Action Design - Balance of Pl ant $1,881 $952 $0 $0 $2,833 

Long-Lead Procurements $660 $8,993 $0 $0 $9,652 

Regu latory Pem1itting/Safety $5 15 $428 $242 $39 $1,224 

Construct Process Facili ty $0 $13,284 $ 18,090 $0 $3 1,374 

Construct Balance of Plant $0 $36 $3 1,267 $0 $3 1,302 

Operations $0 $ 137 $434 $179 $750 

Project Management $839 $764 $776 $274 $2,266 

Install Extraction and Inj ection Wells $1,809 $10,059 $0 $0 $2,266 

Grand total $8,579 $36,600 $50,809 $493 $96,480 

FY = fisca l year 
WBS = work breakdown structure 

7.2 SCHEDULE 

Figure 7- 1 provides the critical path project schedule through system construction (Phase I) . A critical 
path schedule for initial operations, optimization, system upgrade, and long-term operations will be 
provided in the O&M Plan. 
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Regulation Type 

Gro1111dwater 

40 CFR 141 .61 , " Maximum Chemical-
Contami nant Levels for specific 
Organi cs" 

40 CFR 14 1.62, "Maximum 
Contaminant Levels for 
Inorganics" 

40 CFR 141 .66, "Maximum 

• Contam inant Levels for 
I Rad ionuclides" 

WAC 173-340-
720(4)(b)(iii)(A) and (B), 
"Standard Method B Potable 
Groundwater Cleanup 
Level " 

WAC 173-340-720(7)(b), 
"Adju tments to Cleanup 
Levels" 

Table A-1 . Implementation Strategy for App licable and Appropriate Requirements 
for the 200-ZP- l Groundwater Operable Uni t. (11 pages) 

Regulatory Requirements Implementation/Action Strategy 

The final cleanup levels identi tied in the ROD for the 200-ZP- l OU Groundwater sampling of monitoring wells will be perfonned to 
groundwater are Federal and state drinking water MCLs and state co llect data to monitor the progress of cleaning contaminated 
groundwater cleanup standards (where more stringent than MCLs) . groundwater to ach ieve fi nal cleanup leve ls. Moni toring will 
These cleanup levels were deve loped using Federal MCLs and the begin during the early stages of constrncti on and will continue 
criteria and equations in the MTCA Method B cleanup levels for throughout treatment and closeout to en ure that cleanup levels 
potable groundwater and the Federal and state water standards for have been met. Groundwater sampling of extraction well s will 
radionuclides . occur to provide data regarding the operation of the treatment 

plant. Following extracti on , the COCs in groundwater (except 

Final Cleanup 
tritium) will be treated to achieve the clea nup levels. The treated 

coc groundwater will then be retu rned to the aqui fer th rough injection 
Level wells. Biologica l degradation products of organic COCs will be 

Carbon tetrachloride 3.4 treated as part of the pump-and-treat component of the remedy and 

Chromium (total) 100 
through the MNA remedy. 

Hexava lent chromium 48 

Nitrate (measured and 
10,000 

expressed as total nitrogen) 

Trichloroethylene (TCE) I 

Iodine-129 I 

Technetiu m-99 900 

Tritium 20,000 

OTE: Units are "pg/L" for nonradionuclides and 
"pCi/L" for radionuclides . 
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Regulation Type 

Groundwater - Underground Injection 

42 U.S .C. 6939b, Sec. Action-
3020(b), Interim Control of specific 
Hazardous Waste Injection 

WAC 173-2 I 8-040 "UlC 
Well Class ification 
Including A llowed and 
Prohibited Wells" 

WAC 173-218- 120, 
"Decommissioning Injection 
Wells" 

Table A-1. Implementation Strategy for Applicable and Appropriate Requirements 
for the 200-ZP- L Groundwater Operable Unit. (I L pages) 

Regulatory Requirements Implementation/Action Strategy 

Establishes requirements to allow injection of groundwater that Injection wells used in the 200-ZP- I OU to return treated 
contains hazardous waste back into the aqui fer during implementation groundwater to the aquifer meet the classification criteria of 
of the CERCLA remedy. a Clas IV well. 

EPA OSWER Directi ve 9234. 1-06, Applicability of Land Disposal Extracted groundwater will be treated to achieve cleanup levels 
Restrictions to RCRA and CERCLA Ground Water Treatment Injection before returning it to the aquifer through the injection wells. 
Superfund Management Review: Recommendation No. 26, provides Injection wells wi ll be decommissioned in a manner that prevents 
gui dance on issues regarding whether LDRs apply to injection of movement of fluid containing any contaminant into the 
groundwater. In genera l, this gu idance states that EPA construes the groundwater. Any soi l, gravel, sludge, liquids or other material s 
provis ions of RCRA Section 3020 to be app licable instead ofLDR removed from or adjacent to the wells will be disposed in 
provisions. RCRA Section 3020(b) exempts injection of treated accordance with these requirements. 
contaminated ground water withdrawn from an aquifer, if the fol lowing 
criteria are met: ( I) the injection is a CERCLA Section I 04 or I 06 
response action or part of a RCRA corrective action intended to clean 
up the contamination, (2) the contaminated ground water is treated to 
substantia lly reduce hazardous constituents prior to such inj ection, and 
(3) the response action or corrective action is sufficient to protect 
human health and the environment upon completion. In Washington 
State, Cla s IV wells reinjecting treated ground water into the same 
fonn ation from where it was drawn is authorized as part of a removal or 
remedial action if such inj ection is approved by EPA in accordance 
with CERCLA and RCRA. 

Groundwater - M inimum Standards fo r Construction and Maintenance of Wells 

WAC 173-160-161 Action- Identifies well planning and construction requ irements. All monitoring, injection and extractions wells completed for the 

WAC 173-160- 171 specific 
Identifies the requirements fo r locating a well. 

200-ZP- l OU remed iation activities wi ll meet the substantive 
requirements of these regu lations. Well construction wi ll be 

WAC 173- 160-1 8 1 Identifies the requi rements for preserving natural barriers to consistent with the Sampling and Analysis Plan/or the First Set of 
groundwater movement between aquifers. Remedial Action Wells in the 200-ZP- I Groundwater Operable 

WAC 173- 160-400 Identifies the minimum standards for resource protection we lls and Un it (DOE/RL-2008-57), approved by EPA. 

geotechnical soil borings. 

WAC 173- 160-420 Identifies the general construction requirements for resource protection 
wells. 

WA C 173- 160-430 [dentifi es the minimum casing standards. 

WAC 173-160-440 Identifies the equipment cl eaning standards. 

WAC 173-160-450 Identifies the well sealing .requirements. 

WAC 173-160-460 [dentifies the decommissioning process for resource protection wells. 
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Regulation Type 

Air - Radiation/Radionuc/ides 

WAC 246-247-035( l )(a)( ii ), Action--
"Nati onal Emissions specific 
Standards Adopted by 
Reference fo r Sources of 
Radionuclide Emissions" 

WAC 246-24 7-040, 
"General Standards," 

WAC 246-247-040(3) 

WAC 246-247-040(4) 

WAC 246-247-075 
( 1)(2)(3)(4)(8), "Moni toring, 
Testing and Quali ty 
Assurance" 

Table A-1. Implementation Strategy for Applicable and Appropriate Requirements 
for the 200-ZP-l Groundwater Operable Unit. (11 pages) 

Regulatory Requirements Implementation/Action Strategy 

Incorporates requirements of 40 CFR 6 1, Subpart H by reference. This is a ri sk-based standard fo r the purposes of protecting human 
Requires that emissions of radionuclides to the ambient air from DOE health and the environment. The regulations require a comparison 
fac il iti es shall not exceed amounts that would cause any member of the of potential emissions from remedial point sources to the emission 
public to receive in any year an effective dose equi valent of threshold. The 200-ZP- l remediation will be evaluated with 
> IO 1mem/yr. respect to determining its potential-to-emit radionuclides fonn any 

point source or diffuse/fugitive source. To accompli sh this, the 
total unabated potentia l release (in curries) will be determined and 
the annual dose to the maximally exposed indi vidual calculated 
using the DOE guide, Calculating Potential-to-Emit Radiological 
Releases and Doses (DOE/RL-2006-29), or modeled using the 
CAP-88PC computer model. Control and monitoring 
requirements fo r potential radiological air emissions will be based 
on the ca lculated/modeled value of the potential-to-emi t. 

Requires that emissions be contro ll ed to assure radiation emi ssion These regu lations require an evaluation of potential radiation 
standards are not exceeded. emissions from new remedial sources us ing best ava ilabl e 

New construction and significant modifications of emission units. radionuclide control technology or from existing sources using as 

Existing emission units and non-significant modi fi cations. low as reasonably achievable contro l technology. Following 

Establishes the monitoring, tes ting, and quali ty assurance requirements 
evaluation of potential emissions, an air monitoring pl an 
specifying any required monitoring fo r non-point and fugitive 

for radioactive air emissions. radioactive airborne emissions will be documented in and issued 
with the O&M Plan. The tota l unabated potential release (in 
curries) will be determined, and the annual dose to the maximally 
exposed individual calculated using the DOE guide, Calculating 
Potential-to-Emit Radiological Releases and Doses 
(DOE/RL-2006-29), or modeled using the CAP-88PC computer 
model. Contro l and monitoring requirements fo r potential 
radiological air emissions will be based on the ca lculated/modeled 
value of the potential-to-emit. The PTE ca lcula ti on, emiss ions 
controls, and monitoring will be described in the air emissions 
section of the O&M plan. 
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Regulation Type 

WAC 173-480-050( I ), Action-
"General Standards for specific 
Maximum Permissible 
Emissions" 

WAC 173-480-070(2), 
"Emission Monitoring and 
Compliance Procedures" 

Table A-1. lmplementation Strategy for Applicable and Appropriate Requirements 
for the 200-ZP-l Groundwater Operable Unit. ( 11 pages) 

Regulatory Requirements Implementation/Action Strategy 

Detennine compliance with the public dose standard by calculating The tota l unabated potentia l re lease (in curries) will be 
exposure at the point of maximum annual air concentration in an detem1ined, and the annual dose to the maximally exposed 
unrestricted area where any member of the public may be. This state individual calculated using the DOE guide, Calculating Potential-
regulation is as (or more) stringent than the equivalent Federal program to-Emit Radiological Releases and Doses (DOE/RL-2006-29), or 
requi rement. modeled using the CAP-88PC computer model. Control and 

monitoring requirements for potential radiological air emi ssions 
will be based on the calculated/modeled value of the potential-to-
emit. The PTE ca lculation, emissions controls and monitoring 
will be described in the air emissions section of the O&M plan. 

Air- General Regulations for Air Pollution Sources 

WAC 173-400-040 Action- Requires all sources of air contaminants to meet emi ssion standards for If remedial actions in the 200-ZP- l OU result in visible, 

WAC 173-400-11 3, specific visible, particulate, fugitive, odors, and hazardous air emissions. particulate, fugi tive, and hazardous air emissions and odors then 

"General Regulations for Requires use of reasonably available contro l technology. This state applicable control technology is required. This will be described 

Maximum Emissions" regulation is as (or more) stringent than the equivalent Federal program in the air emissions section of the O&M plan. 
requirement. 

Air- Controls for New Sources of Toxic Air Pollutants 

WAC 173-460, "Controls for Action - Requires that new sources of air emissions meet emission requirements If there is the potential fo r toxic air pollutants to become airborne 
New Sources of Toxic Air specific ident ifi ed in th is regulation. Thi s state regulation is as (or more) as a resu lt of remedial activities, the applicable emission standards 
Pollutants" stringent than the equivalent Federal program requirement. must be met. To demonstrate compliance with applicable and 

Specific subsections: The owner/operator of a new toxic air pollutant source that is likely to re levant or appropriate requirements of WAC 173-400 and 

WAC 173-460-030 increase toxic air pollutant emissions sha ll demonstrate that emissions WAC 173-460, an acceptable source impact analysis will be 

WAC 173-460-060 from the source are suffi ciently low to protect human health and safety completed. The analys is wi ll demonstrate that, after application of 

WAC 173-460-070, from potentia l carcinogen ic and/or other toxic effects. This state T-BACT, the new source's maximum incremental ambient air 

"Ambient Impact regulation is as (or more) stringent than the equivalent Federal program impact levels do not exceed the WAC 173-460 Class A or Class B 

Requirement" requirement. acceptable source impact levels at the nearest site boundary; or, if 
applicable, that the new source toxic air pollutant emission rates 
do not exceed the small quantity emission rates specified in 
WAC 173-460 at the stack. 
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Regulation Type 

Table A-1. Implementation Strategy for Applicable and Appropriate Requirements 
for the 200-ZP-l Groundwater Operable Unit. (11 pages) 

Regulatory Requirements Implementation/Action Strategy 

Solid Waste - Minimum Functional Standards for Solid Waste Handling and Management 

WAC 173-304, "Minimum Action- Establishes requirements for the onsite storage of solid wastes that are Nondangerous, nonradioactive solid wastes that are stored onsi te 
Functional Standards for speci fic not radioactive or dangerous wastes. will be managed in leak proof containers that meet the 
Solid Waste Handling" requirements of this standard. Wastes destined for solid waste 

Specific subsections: landfill s shall also meet applicable requirements. 

WAC 173-304-1 90, 
WAC I 73-304-200(2) 
WAC 173-304-460 

RCW 70.95 , "Solid Waste 
Management - Reduction 
and Recycling" 

WAC 173-350-300, "On-site Location- Establishes the requirements for managing temporary storage of solid Safe and sanitary storage of all containerized solid wastes 
Storage, Collection and specific waste in onsite containers and the collection and transportation of solid accumulated at the site is required. 
Transportation Standards" waste. 

Solid Waste - Dangerous Waste Regulations 

WAC 173-303-01 6 , Action- Identifies criteria for detennining if materials are solid wastes. Waste materials generated during the 200-ZP- l OU remedial 
"Identifying Solid Waste" specific action will be compared to these criteria. Those that are 

determined to be solid waste and that are also dangerous waste 
will be subject to applicable and substantive waste management 
requirements of WAC 173-303. 

WAC 173-303-0 17, Action- Identifies materials that are and are not solid wastes when recycled. Waste materials generated during the 200-ZP- l OU remedial 
"Recycling Process specific action will be compared to these criteria. Those categories of 
Involving Solid Waste" wastes that are not solid wastes are not subject to these 

requirements. If any meet this requirement and are also solid 
wastes, they are subject to requirements of WAC 173-303. 
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Regulation Type 

WAC 173-303-070(3), Action-
"Designation of Dangerous specific 
Waste" 

Table A-1. Implementation Strategy for Applicable and Appropriate Requirements 
fo r the 200-ZP- l Groundwater Operable Unit. ( l l pages) 

Regulatory Requirements Implementation/Action Strategy 

Establishes whether a solid waste is, or is not, a dangerous waste or an The designation procedures to detennine if a solid waste meets 
extremely hazardous waste. any dangerous waste criteri a applies to remediation wastes 

generated fro m 200-ZP- l OU remediation activities. Remediation 
wastes including media and treatment residuals generated from the 
200-ZP- l OU will be designated according to the procedures 
identified in WAC 173-303. The generator will determine if waste 
is a characteristic or li sted dangerous waste by applying 
knowledge or by testing material. 

The fo llowing approach shall be applied to identify possible 
F-listed waste codes fo r groundwater, vadose zone soil , and 
treatment residuals. 

The COCs that may be extracted/ encountered during remediation 
include carbon tetrachloride, 1, 1, I-trichloroethane, 
2-methylphenol (cresol o-), 4-methylphenol (cresol p-), 
tetrachloroethene, trichloroethylene (TCE), acetone, and 
methylene chloride. 

I. Carbon tetrachl oride will be designated based on available 
knowledge and EPA guidance. A generator evaluation will be 
conducted to determine if the FOO I dangerous waste listed 
code should be appl ied to carbon tetrachloride - solid wastes 
and media. The generator will review available information to 
ascerta in if the source was from " large-scale degreasing 
processes" intended by EPA for the FOO! listing. If the solid 
waste or media is determined to not be FOO I, then the 
concentrati ons of carbon tetrachloride will be compared to the 
TCLP maximum threshold of0.5 mg/L (500 µg/L). 
Exceedances of the TCLP threshold and will be identified as 
dangerous waste #DO 1 9. 
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Regulation Type 
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WAC 173-303-07 1, Acti on-
"Excluded Categories of specific 
Waste" 

WAC 173-303-073, Action-
"Conditional Exclusion of specific 
Special Wastes" 

Table A- l. Implementation Strategy for App licab le and Appropriate Requ irements 
fo r the 200-ZP-l Groundwater Operab le Uni t. ( 11 pages) 

Regulatory Requirements Implementation/Action Strategy 

2. For the other COCs that may represent li sted wastes codes, the 
generator shall review validated analytical data to review 
detected concentrations, method detection limits, and possible 
laboratory interfe rents to confinn the presence or absence of 
the COC of interest. Breakdown products, possible source 
areas, and available facility/process documentation shall also 
be eva luated to make the determination a COC may be from 
a listed waste source. If the generator cannot make a good-
fai th detennination the waste or media is a listed dangerous 
waste because documentation or other evidence is 
inconclusive, then consistent with EPA guidance 1, the 
generator may assume the waste or media is not li sted 
dangerous waste provided the material does not exhibit 
a characteristic of dangerous waste. If the generator 
detennines the waste is a listed dangerous waste, it must be 
managed accordingly. 

3. Waste residuals and medi a that designate as listed dangerous 
waste must be treated to meet UTS or meet alternati ve 
treatment standards for RCRA hazardous soils (e.g., from soi l 
borings). Media wi th concentrations below health-based 
standards (i.e., MTCA Method 8 cleanup, levels) may be 
eligible fo r a contained-out determination subject to EPA 
approval. 

Describes those categories of wastes that are excluded from the Wastes generated from the 200-ZP- l OU remedi al action 
requirements of WAC 273-303 (excluding WAC 173-303-050), (e.g. , laboratory and treatability samples) wi ll be reviewed against 
because they are generally not dangerous or are regu lated under other the categories identified in WAC 173-303-07 1. 
state and federal programs or are recycled in ways that do not threaten 
public health or the environment. 

Establishes the conditional exclusions and the management Wastes generated during the remedial action (i.e., wastes that are 
requ irements of special wastes, as defined in WAC 173-303-040. state-only dangerous waste and that are solid [non-liquid, 

nonaqueous, nongaseous]) wi ll be reviewed against these 
exclusions. For example, wastes that are corrosive waste or toxic 
waste with Category D toxicity may be eligible for this conditional 
exclusion 

1 Management of Remediation Waste Under RCRA , EPA 530-F-98-026, dated October 1998. 
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Regulation 

WAC 173-303-077 , 
"Requirements for Universal 
Waste" 

WAC 173-303~ I 20, 
"Recycled, Reclaimed, and 
Recovered Wastes" 

Specific subsections: 
WAC 173-303-120(3) 
WAC 173-303-1 20(5) 

WAC 173-303-140(4), 
"Land Disposal Restrictions" 

Type 

Action-
specific 

Action-
specific 

Action-
specific 

Table A-1. Implementation Strategy for Applicable and Appropriate Requirements 
for the 200-ZP-l Groundwater Operable Unit. (11 pages) 

Regulatory Requirements Implementation/ Action Strategy 

Identifies those wastes exempted from regulati on under Wastes generated from the 200-ZP- 1 OU remedial action will be 
WAC I 73-303 -1 40 and WAC I 73-303-1 70 through I 73-303-9906 reviewed against universal waste criteria. For example, if 
(excluding WAC 173-303-960). These wastes are subj ect to regulation batteries, thennostats, flu orescent lamps, and mercury-containing 
under WAC 173-303-573. equipment are generated, their handl ing, accumulation, labeling, 

shipping, and management wil l comply with the requirements 
provided in WAC 173-303-573. 

These regulations define the requirements for recycling materials that Wastes generated from the 200-ZP-I OU remedial action will be 
are solid and dangerous waste. Specifica lly, WAC 173-303-1 20(3) reviewed against the requirements fo r recyclable materials. If 
provides for the management of certain recyclable materials. recyclable materials (e.g. , spent refri gerants, antifreeze, lead-acid 

batteries, and used oil ) are generated, they will managed according 
to the requirements of WAC 173-303-1 20(3). Eligible recyclable 
materials can be recycled and/or condi tionally excluded from 
certain dangerous waste requirements. 

This regulation establ ishes state standards for land disposal of 200-ZP-1 remediation dangerous waste destined for onsite land 
dangerous waste and incorporates, by reference, the Federal restrictions disposal wi ll be managed in accordance with these restrictions. 
of 40 CFR 268 that are relevant and appropriate to solid waste that is Cuttings generated as a result of well installation will be tested for 
designated as dangerous or mixed waste. The requirements prohibi t the indicator COCs. If so il characteri zes as dangerous waste for 
placement of restricted RCRA hazardous waste in land-based units such RCRA-listed and/or characteristic criteria, it will be compared to 
as landfill s surface impoundments, and waste piles until treated to corresponding LDRs/UTS. So il (e.g., from borings) that designate 
standards considered protecti ve fo r di sposal. Specific treatment as listed dangerous waste must be treated to meet UTS or meet 
standards are included in requirements. alternative treatment standards fo r RCRA hazardous soil s. 

Generator certifi cation is required veri fy ing that the treatment 
standard has been achieved and the waste has not been diluted. 
Media with concentrations below health-based standards 
(i.e. , MTCA Method 8 cleanup, levels) may be e ligible for 
a contained-out detennination subject to Ecology approval. 

Treatment residuals (e.g., spent resin and tank sludge) wi ll be 
tested fo r indicator COCs and will be compared to LOR treatment 
standards prior to land disposal. If waste exceeds applicable 
LDRs/UTS, it must be treated using the technology specified in 
40 CFR 268.40 prior to disposal. If restricted waste is shipped to 
ERDF or to an offsite treatment, storage, or disposal facili ty, 
notification must accompany the waste. Generator certification is 
required verify ing that the treatment standard has been achieved 
and the waste has not been diluted. 
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Regulation Type 

WAC 173-303- 170, Action-
"Requirements fo r specific 
Generators of Dangerous 
Waste" 

WAC 173-303-646 10 (4), 
"Corrective Action" 

Table A-1. Implementation Strategy for Applicable and Appropriate Requirements 
for the 200-ZP- l Groundwater Operable Uni t. ( L l pages) 

Regulatory Requirements Implementation/ Action Strategy 

Establishes the requirements for dangerous waste generators. For These requirements include the substantive portions of 
purposes of th is remed ial action, WAC I 73-303- I 70(3) includes the WAC 173-303-630 ("Use and Management of Containers") and 
substantive provisions of WAC 173-303-200 by reference. WAC 173-303-640 ("Tank Systems"). 
WAC 173-303-200 further includes certain substantive standards from Dangerous waste will be treated by the selected remedy, thus the 
WAC 173-303-630 and -640 by reference. substantive portions of WAC 173-303-640( 4), "Conta inment and 

Detection of Releases (from Tank Systems)," apply to key design 
and operational requirements: 

Secondary conta inment fo r new tank systems and anci llary 
equipment which includes the collection piping must be provided 
with secondary containment except for the fo llowing: 

-- Aboveground piping that is visually inspected fo r leaks daily 

-- A variance from dai ly inspections may be obta ined per the 
requirements of WAC I 73-304-640 ( 4) (g) and as approved 
by EPA. 

Establi shes requirements for corrective action fo r releases of dangerous Investigative and remediation of dangerous wastes and dangerous 
wastes and dangerous constituents including releases from solid waste constituents from solid waste management units and spill sites. 
management units. Washington 's RCRA-authorized Hazardous Waste Management 

Act and dangerous waste regulations give Ecology corrective 
action jurisdiction over the 200-ZP- l OU concurrent with 
CERCLA. As documented in the ROD, Ecology supports and 
accepts the 200-ZP-l OU remedy under the Tri-Party Agreement 
and the CERCLA program as satisfying corrective action 
requirements. 

Special Historic and Ecological Resources 

Endangered Species Act of Location- Prohibits actions by Federal agencies that are likely to jeopardize the Siting the treatment faci lity, extraction wells, and aboveground 
1973, 16 U.S.C. I 53 1 (a), speci fie continued existence of listed species or result in the destruction or piping shall be coordinated with avai lable eco logical site data and 
et seq. adverse modification of habitat cri tical to them. Mitigation measures surveys to ensure that adverse impacts to critical habitats will not 

16 U.S.C. 1536(c) must be applied to actions that occur within critical habi tats or occur. Prior to disturbing the earth ( e.g. , dri ll ing, surface 
surrounding buffer zones of listed species in order to protect the grubbing, and excavating), a survey will be completed and 
resource. documented by PNNL. The survey will look fo r threatened or 

endangered species and critical habitat and document such with 
respect to the areas included in this remedial action where there 
would be disturbance of the earth. Any restrictions regarding 
distu rbance of the earth or otherwise will be identified in a letter 
report from PNNL to CHPRC. 



Regulation Type 

Native American Graves Locati on-
Protection and Repatriation specific 
Act, 25 U.S.C. 300 1, et seq . 

• I 

0 

Archaeological and Historic Action-
Preservation Act, specific 
16 U.S.C. 469 aa-mrn, 
et seq. 

Table A-1 . Implementation Strategy for Applicable and Appropriate Requirements 
fo r the 200-ZP- l Groundwater Operable Unit. (11 pages) 

Regulatory Requirements Implementation/ Action Strategy 

Establishes Federal agency responsi bili ty fo r discovery of human In 1987 and 1988, a comprehensive archaeological resources 
remains, associated and unassociated funerary objects, sacred objects, review of the Centra l Plateau was conducted that included an 
and items of cultural patrimony. Requires Nati ve American Tribal examination of samples collected from undisturbed portions of the 
consultation in the event of di scovery. 200 West Area. The inventory reported no sign ificant surface 

archaeological sites were encountered. Remedi al actions and 
faciliti es ' siting shall be coordinated with avai lable site data and 
surveys and consultants to ensure adverse impacts do not occur. 
Prior to disturbing the earth (e.g., drill ing, surface grubbing, and 
excavating), a survey will be completed and documented by 
PNNL. The survey wi ll look fo r cul tura lly significant items and 
document such with respect to the areas included in th is remedial 
action where there would be disturbance of the earth . Any 
restrictions regarding di sturbance of the earth or otherwise will be 
identified in a letter report from PNNL to CHPRC. 

Requires that remedial act ions at the 200 - ZP-1 OU do not cause the In 1987 and 1988, a comprehensive archaeological resources 
loss of any archaeological or historic data. T his act mandated review of the Centra l Plateau was conducted that included an 
preservation of data and does not require protection of the actual examination of samples co llected from undisturbed portions of the 
historical si tes 200 West Area. The inventory reported no significant surface 

archaeological sites were encountered. Remedial actions and 
facilities ' siting shall be coordinated with avai lable site data and 
surveys and consultants to ensure adverse impacts do not occur. 
Prior to disturbing the earth (e.g., drill ing, surface grubbing, and 
excavating), a survey will be completed and documented by 
PNNL. The survey will look fo r cul tura lly signifi cant items and 
document such with respect to the areas included in this remedial 
action where there would be disturbance of the earth. Any 
restrictions regarding disturbance of the earth or otherwise will be 
identifi ed in a letter report from PNNL to CHPRC. 
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Regulation Type 

National Historic Location-
Preservation Act of 1966, specific 
16 U.S.C. 470, Section 106, 
et seq. 

Table A- l. Implementation Strategy for Applicable and Appropriate Requirements 
for the 200-ZP-1 Groundwater Operable Unit. ( 11 pages) 

Regulatory Requirements Implementation/ Action Strategy 

Requires Federal agencies to consider the impacts of their undertaking In 1987 and 1988, a comprehensive archaeological resources 
on cultural properties through identification, evaluation, and mitigation review of the Central Plateau was conducted that included an 
processes. examination of samples collected from undisturbed portions of the 

200 West Area. The inventory reported no significant surface 
archaeological sites were encountered. Remedial actions and 
facilities' siting shall be coordinated with available site data and 
surveys and consultants to ensure adverse impacts do not occur. 
Prior to disturbing the earth (e.g., drilling, surface grubbing, and 
excavating), a survey will be completed and documented by 
PNNL. The survey will look for culturally significant items and 
document such with respect to the areas included in this remedial 
action where there would be disturbance of the earth. Any 
restrictions regarding disturbance of the earth or otherwise will be 
identified in a letter report from PNNL to CHPRC. 

CERCLA = Comprehensive Environmental Response, Compensation MTCA = Model Toxics Control Act 
and Liability Act of 1980 

CFR Code of Federal Regulations 
CHPRC CH2M Hill Plateau Remediation Company 
COC contaminant of concern 
DOE U.S. Department of Energy 
Ecology Washington State Department of Ecology 
EPA U.S. Environmental Protection Agency 
LDR land disposal restriction 
MCL maximum contaminant level 
MNA monitored natural attenuation 

OU operable unit 
PNNL Pacific Northwest National Laboratory 
RCRA Resource Conservation and Recovery Act of 1976 
RD/RA remedial design/remedial action 
ROD Record of Decision 
TCLP toxicity characteristic leaching procedures 
Tri-Party Agreement = Hanford Federal Facility Agreement and Consent Order 

UTS 
WAC 

(Ecology et al. 2003) 
universal treatment standard 

= Washington Administrative Code 
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