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RECORD OF DECISION
HANFORD 200 AREA
200-ZP-1 OPERABLE UNIT SUPERFUND SITE
BENTON COUNTY, WASHINGTON

PART I: DECLARATION OF THE RECORD OF DECISIO

1.0 SITE NAME AND LOC4 N

USDOE Hanford 200 Area

200-ZP-1 Groundwater Operable Unit
Benton County, Washington
CERCLIS ID: #WA 1890090078

2.0 STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remedy for the 200-ZP-1 Groundwater Operable
Unit (OU), which is part of the Hanford Site, 200 Area, in Benton County, Washington.

The selected remedy was chosen in accordance with the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act of 1986 (SARA), the Hanford Federal Facility Agreement
and Consent Order (also known as the Tri-Party Agreement), and, to the extent practicable, the
“National Oil and Hazardous Substances Pollution Contingency lan” (40 Code of Federal
Regulations [CFR] 300) (National Contingency Plan [NCP]). This decision is based on the
information contained in the Administrative Record file for the 200-ZP-1 OU.

T1 f W i1 on, throo 1the W ington ¢ e Department of Ecology cology),
concurs with the selected remedy.

3.0 ASSESSMEN OF THE SITE

The response action selected in this Record of Decision (ROD) is necessary to protect the public
health or welfare, or the environment, from actual or threatened releases of hazardous
substances, pollutants, or contaminants into the environment. Such a release, or the threat of
release, may present an imminent and substantial endangerment to public health, welfare, or the
environment,










2) Detect changes in environmental conditions (e.g., hydrogeologic, geochemical,
microbiological, or other changes) that may reduce the efficacy of the pump-and-
treat system, natural attenuation processes, and the flow path control actions,

3) Identify any potentially toxic and/or mobile transfo  ition products,

4) 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,

S) Detect new releases of contaminants of concern to the env nment that could
impact the effectiveness of the remedy,

6) Verify attainment of remediation requirements.

4.3.3 Flow-Path Control Component

Flow-path control is also required and shall be achieved by injecting the treated groundwater into
the aquifer to the northeast and east of the groundwater contamination such that the treated
injected water in these locations will slow the natural eastward flow of most of the groundwater
and, as a result, keep COCs within the capture zone, as well as increase 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 gro lwaterin :northern
portion of the aquifer to flow northward through Gable Gap and toward the Colur 2 iver.
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)).

Groundwater modell ; is required to locate injection and extraction wells, to estimate reauired
injection and extraction rates, and to determine the location of injection wells for flow-pe
control. This modeling and the design, installation and implementation of the flow path controls
shall be conducted in accordance with the approved RD/RA documents.

4.3.4 Institutional Controls Component

200-ZP-1 OU groundwater use will be restricted through institutional and land use controls for
the foreseeable future until cleanup levels are achieved.

The DOE is responsil : for implementing, maintaining, t ng on, ai orcin
institutional and land use controls required under this ROD. Although ] may I ansfer
these procedural responsibilities to another party by contract, property t 'r agreement, or

through other means, DOE shall retain ultimate responsibility for remedy integrity and
institutional controls. The current implementation, maintenance, and periodic inspection
requirements for the institutional controls at the Hanford Site are described in approved work
plans and in the Sitewide Institutional Controls Plan (DOE/RL-2001-41) that was prepared by
DOE and approved by EPA and Ecology in 2002. One requireme listed in the Sitewide
Institutional Controls Plan is the commitment to notify EPA and Ecology immediately upon
discovery of any activity that is inconsistent with the land use designation of a site.

No later than 180 days after the ROD is signed, DOE shall update the Sitewide Institutional
Controls Plan to include the institutional controls required by this ROD and specify the
implementation and maintenance actions that will be taken, including periodic inspections. The
revised Sitewide Institutional Controls Plan shall be submitted to EPA and Ecology for review
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and approval as a Tri Party Agreement primary document. The DOE shall comply with the
Sitewide Institutional Controls Plan as updated and approved by EPA and Ecology.

The following institutional control performance objectives are required  be met as part of this
remedial action. Land-use controls will be maintained until cleanup levels are achieved and ¢
concentrations of hazardous substances in groundwater are at such levels to allow for
unrestricted use and EPA authorizes the removal of restrictions.

Ins tior  controls required through the time of completion of the remedy are:

1) The DOE shall control access to prevent unacceptable exposure of humans to
contaminants in the 200-ZP-1 OU groundwater addressed in the scope of this
ROD until the remedy is complete. Visitors enterii  any site areas of the 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.

3) The DOE shall prohibit well drilling in the 200-ZP-1 OU, except for monitoring,
characterization or remediation wells authorized in EPA approved documents.

4) Groundwater use in the 200-ZP-1 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-1 OU, as defined in the Decision document for the 200-ZP-1 OU.

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-1 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 Sheriff’s Office for investigation and
evaluation of possible prosecution.

7 Activities that would disrupt 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 controlcor  mnet (e ,extr ionwel 1in ion wells, piping,
treatment plant, or monito wells).

9) The DOE shall report on the effectiveness of institutional controls for the
200-ZP-1 OU remedy in an annual report, 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)  The DOE will provide notice to EPA at least six months| )r to any transfer or
sale of the any land above the 200-ZP-1 OU so EPA can be involved 1
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 six months prior to any transferors: :,
then the 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, the DOE further
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agrees to provide EPA with similar notice, within the same time frames, 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-1
groundwater OU for residential housing, elementary and secondary schools,
childcare facilities and playgrounds.

12)  Land use controls will be maintained until cleanup levels are achieved  d 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.

5.0 £.ATUTORY DETERMINATIONS

Under CERCLA Section 121 and the NCP Section 300.430(f)(5)(ii), the lead agency st select
remedies that are protective of human health and the environment, comply with ARARs (unless
a statutory waiver is justified), are cost-effective, and use permanent solutions and : ernative
treatment technologies or resource recovery technologies to the maximum extent practicable.

In addition, CERCLA includes a preference for remedies that employ treatment that permanently
and significantly reduces the volume, toxicity, or mobility of hazardous substances, pc utants, or
contaminants as a principal element, and a bias against offsite disposal of untreated wastes.

The preamble to the NCP states that when noncontiguous facilities are reasonably close to one
another a1 wastes at these sites are compatible for a selected treatment . disposal approach,
CERCLA Section 104(d)(4) allows the lead agency to treat these related facilities as one site for
response purposes and, therefore, allows the lead agency to manage waste transferred between
such noncontiguous facilities without having to obtain a permit. The 200-ZP-1 ¢ [ (addressed
by this ROD) and the Environmental Restoration and Disposal Facility (ERDF) are reasonably
close to one another, and the wastes are compatible for the selected disposal approach.
Therefore, these two sites are considered to be a single site for response purposes.

A review (in accordance with 40 CFR 300.430[f][ ii]) is required at a minimum every

five years if a remedy is selected that results in ha:  dous substances, pollutants, or cor  ninants
remaining at the site above levels that allow for unlimited use and unrestricted exposure.
However, because the selected remedy will not achieve levels that allow for unlimited use and
unrestricted exposure within five years, DOE and EPA have agreed to conduct fi ‘WS
in accordanc  w'~ EPA _licy until COCs are reduced below the cleanup levels n
this ROD. Reviews begin fir years ter initiation of the remedial action to ensi

selected remedy is protective of human health and the environment.

The selected remedy is protective of human health and the environment, complies with Federal
and state requirements that are legally applicable or relevant and appropriate to the remedial
action, and is cost effective. The selected remedy uses permanent solutions and alternative
treatment technologies to the maximum extent practicable and satisfies the statutory ©  ference
for remedies that employ treatment that reduces toxicity, mobility, or volume as a principal
element.






7.0 AUTHORIZING SIGNATURES

Signature sheet for the Record of Decision for the 200 -1 Operable Unit at the USDOE

Har __rd 200 Area Site. The Record of Decision is selected by the U.S. Department of Energy
and the U.S. Environmental Protection Agency, with concurrence by the Washington State
Department of Ecology.

(Q_\ ) N % () c?/2 !OQ

David A. Brockman ate
Manager, Richland Operations Office
U.S. Department of Energy



















3.0 COMMUN TIY PARTICIPATION

This section descril  how the public participation requirements of CERCLA and the NCP were
met in the remedy selection process. As established in 40 CFR 300.430(f)(3), the lead agency
must conduct a number of public participation activities throughout this process.

The Tri-Parties developed the Hanford Site Tri-Party Agreement Public Involvement Community
Relations Plan (CRP) in April 1990 as part of the overall Hanford Site cleanup process. The
CRP was designed to promote public awareness of the investigations and public involvement in
the decision-making process. The CRP summarizes known concerns based on community
interviews. The CRP was updated in 1993, 1996, and 2002 to enhance public involvement.

In accordance with 40 CFR 300.430(f)(3) and the CRP, there have been several riefings to the
Hanford Advisory Board (HAB) and its River and Plateau Committee over the past several years
specific to this action. All discussions/meetings were open to the public. The follow

activities were conducted as part of the formal community participation process under CERCLA:

¢ A 30-day public comment period for the Proposed Plan (DOE/RL-2007-33) ran from
July 21 through August 19, 2008. This comment period was publicized via a newspaper
advertisement in the Tri-City Herald on July 21, 2008, and a fact sheet was mailed or sent
electronica to more than 1,500 individuals on the Tri-Party Agreement mail g list.
The public was provided the opportunity for public meeting, but no request foram ing
was received.

e The Tri-Parties’ responses to all significant comments received during this period are
included in the Responsiveness Summary, which is Part III of this ROD.

The Administrative Record for the 200-ZP-1 OU was made available to the public du g the
review period. The Proposed Plan (DOE/RL-2007-33), the FS (DOE/RL-2007-28), and other
suppc  ng documents (such as the 200-ZP-1 OU RI report [DOE/RL-2006-. ) were part of the
information made available to the public in both the Administrative Record and the Information
I ositories maintained at the locations listed below:

ADMINISTRATIVE RECORD
(Contains documents that form the basis for selection of the remedial action)

U p: mentof T ergy
Richland Operations Office
Administrative Record Center
2440 Stevens Center
Richland, Washington 99354

INFORMATION REPOSITORIES
(Contains limited documentation)

University of Washington
Suzzallo Library
Government Publications Room
Seattle, Washington 98195
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Gonzaga University
Foley Center
E. 502 Boone
Spokane, Washington 99258

Portland State University
Branford Price Millar Library
Science and Engineering Floor

934 SW Harrison
Portland, Oregon 97207

DOE Richland Public Reading Room
Washington State University, Tri-Cities
Consolidated Information Center, Room 101L
2770 University Drive
Richland, WA 99354

Input from the public on the reasonably anticipated future land uses and potenti future
beneficial uses of groundwater was obtained during public review of the draft Hanford
Comprehensive Land Use Plan — Environmental Impact Statement (HCP EIS)
(DOE/EIS-0222-F) and associated ROD (“Record of Decision: Hanford Comprehensive Land
Use Plan Environmental Impact Statement (HCP EIS)” [64 FR 61615]) in 1999, The Future For
Hanford: Uses and Cleanup — The Final Report of the Hanford Future Site Uses Working
Group in 1992, and advice from the HAB, which are included in the Administrative Record.

4.0 SCOPE AND ROLE OF THE RESPONSE ACTION

This section describes the overall site cleanup strategy, including the planned sequence of
actions, the scope of the problems that the actions will address, and the authorities under which
action will be imple :nted.

4.1 SCOPE OF THE RESPONSE ACTION

For administrative purposes. the Hanford Site is divided into four NPL sites under CERCLA, one
of which is the 200 Area. ... 200/ .... site contains numerous waste sites, con ninated
facilities, and _ undwater contamination plumes. To facilitate cleanup, these wastes sites,
contaminated facilities, and groundwater plumes were grouped by geographic areas, process
types, and/or cleanup components into several OUs. Dangerous waste treatment, storage and
disposal units will be regulated | closed in accordance with RCRA and state dangerous waste
requirements. Each OU has its own plan of study and enforceable schedule, and eventually will
have its own ROD; the OUs have been prioritized for study and scheduled for cleanup in
accordance with the Tri-Party Agreement, Part Three, and the Hanford Federal Facility
Agreement and Consent Order Action Plan.

The 200-ZP-1 OU is one of four groundwater OUs in the 200 Area NPL site (Figure 1) and the
first to complete the CERCLA RI/FS process. Collectively, the four OUs and their RODs v 1
define the necessary groundwater cleanup actions across the 200 Area NPL site’s Central
Plateau. The waste sites and soil above the 200-ZP-1 OU are the sources of the contamination in
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the 200-ZP-1 OU groundwater and are being addressed under RCRA or as part of other OUs
through separate ongoing CERCLA actions.

The DOE has operated an IRM pump-and-treat system since 1994 to prevent carb

tetrachloride from spreading in the 200-ZP-1 OU, in accordance with the Record of Decision

Jfor the USDOE Hanford 200-ZP-1 Operable Unit, 200 Area NPL Site Interim Remedial Measure
(EPA/ROD/R10-95/114) issued in 1995. The response action addressed by this ROD will
implement the final components of the remedy for the 200-ZP-1 OU. The IRM will continue

to operate until such time that the new system comes on-line, which is expected to occur by

the year 2011.

4.2 INTEGRATION WITH CENTRAL PLATEAU CLEANUP

The Central Plateau (200 Area NPL site), near the center of the Hanford Site, contains numerous
waste sites, contaminated facilities, and groundwater contamination plumes. To facilitate
cleanup, these waste sites, facilities, and groundwater plumes have been grouped by geographic
areas, process types, or cleanup components into 24 source-control OUs and 4 groundwater OUSs.
These 28 OUs in the 200 Area NPL site are following the CERCLA or RCRA past-practice
process to identify and select remedies that address COCs in their OUs. The sequence and
timing of remedy development for these OUs are listed in the Tri-Party Agreement, Part Three.

There are also a nun zr of former operating plants located above the 200-ZP-1 Groundwater OU
that are currently undergoing cleanup under CERCLA. In addition, there are treatment, storage,
and disposal (TSD) units located above the 200-ZP-1 Groundwater OU. These units are within
Low-Level Management Area 3, Low-Level Management Area 4, and the T, and TX- Y Tank
Farms. Requirements applicable to these units under the Dangerous Waste Program will be
established in the Hanford Dangerous Waste Permit.

Nitrate is widespread at Hanford and is present in groundwater across major portions of the
Central Plateau, extending beyond the 200-ZP-1 OU boundaries into those of the other three
Central Plateau CERCLA groundwater OUs. Because the four OUs on the Central P1  w are
all adjacent to each another (see Figure 1), nitrate will be managed comprehensively and w  be
add sed in each of the four OUs. The 200-ZP-1 OU groundwater extraction and treatment
component will treat the nitrate encountered in extracted groundwater to achieve the cleanup
level before returning the treated water to the aquifer through the injection wells.

5.0 SITE CHARACTERISTICS

The following sections provide information on the Hanford Site characteristics, and specifically
on the 200-ZP-1 OU. Background information in this section on the Hanford Site, the 200 West
Area, and the 200-ZP-1 OU is provided for the following;:

e Site overview
— Local geology
— Local hydrogeology
~ Groundwater
— Surface water

— Meteorology
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— Ecology
— Cultural resources
e Conceptual site model (CSM)

e Nature and extent of contamination.

5.1 SITE OVERVIEW

The following subsections contain information on the local geology, hydrogeology, groundwater,
surface water, meteorology, ecology, and cultural resources.

5.1.1 Local Geology

The Hanford Site lies in a sediment-filled basin on the Columbia Plateau in southeastern
Washington. The Central Plateau is a relatively flat, prominent terrace near the center of the
Hanford 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.

Bas 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 Formation 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).

5.1.2 Local Hydrogeology

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. Erosion during cataclysmic flooding removed some of the Ringold Formation and
Cold Creek  t. Perched water (water above the water table) has historically been documented
above the Cold Creek unit at locations in the 200 West Area. However, sin  most liquid waste
discharges to the area were stopped in 1995, perched water is infrequently encountered in the
vadose zone.

Recharge to the unconfined aquifer in the 200 West Area is from artificial and natural sources.
Any natural recharge originates from p  ipitation. Estimates of recharge from precipitation at
the Hanford Site range from 0 to 10 cm/year (0 to 4 in./year) and are largely dependent on soil
texture and the type and density of vegetation. Artificial recharge historically occurred when
effluents such as cooling water and process wastewater were disposed to the ground. The largest
sources of artificial recharge were stopped in 1995. The artificial recharge in the Central Plateau
that does continue is largely limited to onsite sanitary sewage treatment and disposal systems:
leaks from potable and raw water lines; two state-approved land disposal structures; and 1 -
volume, uncontaminated, miscellaneous waste streams. A small volume of uncontaminated
water may be used for dust and contamination control during construction phases. Refurbishing
of Central Plateau water lines to minimize the potential for water leaks that could contribute to
artificial recharge is an ongoing activity.



5.1.3 Groundwater

Groundwater beneath the Hanford Site is found in an upper primarily unconfined aquifer system
and in deeper confined aquifers within the basalt. The Columbia River is e primary disc rge
area for both the unconfined and confined aquifers.

The unconfined aquifer in the 200-ZP-1 OU area of the Central Plateau occurs in the Ringold
Formation. 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 ¢
216-B-3 Pond in the 200 East Area. Discharges to the 216-U-10 Pond resulted in a groundwater
mound developing in excess of 26 m (85 ft). Discharges to the 216-B-3 Pond created a hydraulic
barrier to groundwater flow coming from the 200 West Area, deflecting it to the north through

( le Gap, between Gable Mountain and Gable Butte, or to the south of the 216-B-3 Pond. As
t hy ulic effects of these two discharge sites diminish, groundwater is expected to flow on a

more easterly course through the Central Plateau, with some flow possibly continuing through
Gable Gap.

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 greater than 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 : )0-ZP-1
OU 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-1 OU. However, the water table continues to decline at a rate of
approximately 0.21 m/year (0.69 ft/year) because the large influx of artificial recharge that
created the elevated water table was eliminated when production ceased at Hanford. Additional
information is contained in the 200-ZP-1 OU RI report (DOE/RL-2006-24) and in annual
Hanford Site groundwater monitoring reports.

The natural groundwater quality at Hanford is generally very good; however, the unconfined
groundwater aquifer throughout the Central Plateau was contaminated from past activities. In
the 200-ZP-1 Groundwater OU, the major COC is carbon tetrachloride. The other COCs are
total chromium (trivalent [III] and hexavalent [VI]). nitrate, TCE, iodine-129, technetium-99,
and tritium. ..erar :of concentrations of these ( s based on samp )] n
2001 and 2005 from 107 wells within the 200-ZP-~ _ J is summarized in Table 2.

The IRM pump-and-treat system for the 200-UP-1 Groundwater OU previously operated to
remediate the uranium and technetium-99 plumes. The IRM pump-and-treat system for the
200-ZP-1 Groundwater OU is currently operating to remediate the carbon tetrachloride plume.

5.1.4 Surface Water

Hanford Site surface water includes the Columbia River (northern and eastern sections),
Columbia Riverbank springs, springs on Rattlesnake Mountain, an intermittent pond named
West Lake, and water systems directly east and across the Columbia River from the Hanford
Site. In addition, the Yakima River flows along a short section of the southern boundary of
the Hanford Site. The 200 West Area is located approximately 8 km (5 mi) south of the
Columbia River. There is no surface water (wetlands, perennial streams, or floodplains) in the
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5.1.6 Ecology

Public access to the Hanford Site has been restricted for more than 50 years. The portion of the
Site occupied by DOE’s nuclear activities is only a small fraction of the t | land area. As

a result, much of Hanford is relatively undisturbed and the ecological resources are abundant.
However, much of the 200 West Area was disturbed by industrial activities and has1 e
vegetative cover.

S.1.6.1 Vegetation. The Hanford Site was classified primarily as a shrub-steppe grassland.
Washington State considers the pristine shrub-steppe habitat a priority habitat because of its
relative scarcity in the state and its requirement as a nesting/breeding habitat by several state and
Federal species of concern.

Sagebrush/cheatgrass and/or Sandberg’s bluegrass characterize the ecology of the 200 Areas.
Dominant plants in the 200 Areas are big sagebrush, rabbitbrush, cheatgrass, and Sandberg’s
bluegrass. Although no Hanford Site plant species are identified from the Federal list of
threatened and endangered species, eight species of Hanford Site plants are included in the
Washington State listing as threatened or endangered. Sever: sensitive species are on or near
the Central Plateau:

e Few flowered collinsia
¢ Qray cryptantha

e Piper’s daisy

¢ Palouse milkvetch

¢ Coyote tobacco.

5.1.6.2 Animals. Approximately 17 species of amphibians and reptiles, 246 species of birds,
and 42 species of mammals were found at the Hanford Site. No mammals on the Federal list of
threatened and enda  :red species were found. The bald eagle and two species of fi  (steelhead
and spring run Chinook salmon) are on the list and are found regularly on the Hanford Site,
although not on the 200 Area Central Plateau.

The Hanford Site is the permanent home for a number of avian species. It is located on the
Pacific Flyway and serves as a resting place for many migratory birds. Hanford’s shrub and

g ad habitat provides nesting and foraging for many passerine bird species, including

h larks, western meadowlarks, long billed cu1  vs, and vesper sparrows. | scies
dependent on undisturbed shrub habitat include the sage sparrow, sage thrasher, sage grouse, and
loggerhead shrike. The burrowing owl also nests in the grass covered uplands. Game birds
(hunted off the Hanford Site) include chukar, partridge, California quail, and Chinese ring
necked pheasant. Common raptor species (e.g., ferruginous, Swainson’s and red-tailed hawks)
also use Hanford’s ¢« ub and grassland habitat.

Rocky Mountain elk and mule deer are the largest mammals at the Hanford Site. The elk are
found predominantly on the Fitzner-Eberhardt Arid Lands Ecology Reserve (ALE) but are
occasionally observed on the 200 Area Central Plateau. Mule deer are found throughout the
Hanford Site but are most often found along the Columbia River and on the ALE. Other
mammal species include coyotes, badgers, blacktail jackrabbits, ground squirrels, and several
species of mice. The Great Basin pocket mouse is the most abundant small mammal. Mammals
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The 200-ZP-1 OU RI report (DOE/RL-2006-24) evaluated baseline ecological risks to the
Columbia River from 200-ZP-1 OU contaminated groundwater using a bounding analysis with
three exposure scenarios: no dilution, 50% dilution (to represent the hypo eic mixing zone),
and 100-fold dilution (to represent groundwater mixed with Columbia River water). Using
current average groundwater concentrations to represent 200-ZP-1 OU contaminated
groundwater that could reach the Columbia River in the absence of any remedial action, the
analysis found no evidence for potential ecological risk in the river, but it did identify a potential
for adverse ecological effects in the hyporheic zone. Using the current 50" percent

groundwater concentrations to represent 200-ZP-1 OU contaminated groundwater that could
reach the Columbia River in the absence of any remedial action and the same exposure scenarios,
carbon tetrachloride is the only 200-ZP-1 OU COC that could have potential ecological risk in
the hyporheic zone but not in the river.

Evaluation of the human health risks (as discussed below in Section 7.0) established the need for
action. The actions that are necessary for human health risk mitigation and to restore the aquifer
for beneficial use will also prevent contaminants from reaching the Columbia River. The actions
will therefore address potential future ecological risks associated with the groundwater pathway
and its connection to the river. Therefore, no further baseline quantitative ecological risk

eval ‘ion was performed in support of the need to take action.

53 N4.2JRE AND EXTENT OF CONTAMINATION

The following subsections discuss the nature and extent of contamination in the 200-ZP-1 OU.

5.3.1 Characterization Strategy

The 200-ZP-1 OU was che  :terized by well drilling and groundwater sampling that began in the
1940s and continues to the present. Monitoring wells drilled since the mid-1990s generally : o
have depth-discrete groundwater samples collected as the well was drilled. The depth-discrete
sample results were used to place the well screen at the depth where the maximum concentration
of contaminants was found. Currently, there are over 100 monitoring wells in the ~70-ZP-1 OU.

The sampling frequency for wells in the 200-ZP-1 OU monitoring well network ranges from
quarterly to biennially (i.e., every 2 years), depending on how recently the well was installed and
the results of past sampling events. Wells drilled during FYO03 and later years have been
sampled quarterly during the year following installation, semi-annually during the second vear

i rinstallation, and annually there____r. Wells located near a contaminant P T
have been sampled biennially, if the contaminant concentrations are stab  for several years.

The sampling frequency has been more frequent in wells where contaminant cc  er  tions 1ve
been irregular or increasing.

5.3.2 Characterization Activities and Results

In addition to the monitoring well drilling and sampling (described above, from 2004 to 2006)
the DOE conducted a major characterization effort of the vadose zone above and the
groundwater in the 200-ZP-1 OU to identify and locate carbon tetrachloride dense nonaqueous
phase liquid (DNAPL) source term(s). The results of this characterization are documented in
Carbon Tetrachloride Dense Non-Aqueous Phase Liquid (DNAPL) Source Term Interim
Characterization Report (DOE/RL-2006-58) and its addendum (DOE/RL-2007-22). The
conceptual site model developed in those reports supports a DNAPL source term in the vadose
zone at the 216-Z-9 Trench at a depth of 19.8 m (65 ft). This source term will be addressed by
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the 200-PW-1 OU interim and final remedies. The data obtained do not indicate a DNAPL
source in the 200-ZP-1 OU groundwater.

:u€ primary cribs and trenches that contributed contaminants to the 200-ZP-1 OU groundwater
included 216-Z-1A Trench, 216-Z-9 Crib, 216-Z-18 Trench, 216-Z-19 Ditch, 216-Z-20 Crib, and
216-U-10 Crib. Bulk quid waste discharges that contributed the majority of contamination to
the subsurface occurred from 1945 to the early 1970s.

After effluents were discharged to these vadose zone disposal sites, more mobile contaminants
migrated to the groundwater. Less mobile contaminants (as well as residual contamination of
higher mobility contaminants) remain in the vadose zone and will be addressed in the vadose
zone OU remedies (e.g., 200-PW-1 OU).

Contaminant distributions in 200-ZP-1 OU groundwater are changing in response to multiple
influences, including (1) general downgradient transport of contaminants in the direction of
groundwater flow; (2) pump-and-treat operations from the 200-ZP-1 OU IRM, which is
containing much of the high-concentration portion of the carbon tetrachloride plume in the upper
portion of the aquifer; (3) decreasing groundwater elevations from the termination of effluent
releases to surrounding cribs, ponds (primarily T and U Ponds), and trenches; and (4) continued
operation of the soil vapor extraction (SVE) IRM in the 200-PW-1 OU.

Contaminant distributions within the 200-ZP-1 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 gr ndwater
can occur above the high-concentration zone where large quantities of lower
concentration effluent were discharged during or after the high-concentration waste
discharges.

¢ An area of technetium-99 contamination near 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, whi

is approximately 61 m (200 ft) thick. Distribution maps for the contaminants that exceed the
maximum contaminant levels (MCLs) in the 200-ZP-1 OU groundwater are shown in Figure 4
through Figure 10. For scaling purposes, the extent of carbon tetrachloride contamination shown
by the heavy line in each figure encompasses an area of approximately 10 km’ (4 mi®). The FS
(DOE/RL-2007-28) includes additional maps that divide the aquifer into specific depth intervals
for further presentation of the existing contamination conditions.
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o The contaminant concentrations are represented by the 2000 to 2005 data set.

The modeling results were used to support the selection of the final remedy from among the
alternatives considere and to predict performance of the final remedy over its full lifecycle.

6.0 CURRENT AND POTENTIAL FUTURE LAND
AND RESOURCE USES

The current and reasonably anticipated future land use above the 200-ZP-1 OU groundwater, as
well as the current use and future beneficial groundwater use, are discussed in the following
subsections. Land use forms part of the basis for exposure assessment assumptions and risk
characterization conclusions.

6.1 CURRENT LAND USE

All current land-use activities associated with the Central Plateau are industrial in nature. The
facilities located in the Central Plateau processed irradiated fuel from the plutonium-production
reactors in the 100 Area. Most of the facilities directly associated with fuel reprocessing are now
inactive and awaiting final disposition. The Plutonium Finishing Plant is currently storing
plutonium that was encapsulated in cans. Several waste management facilities operate in the
Central Plateau, including permanent waste disposal facilities such as the ERDF, low-level
radioactive waste burial grounds, and RCRA-permitted mixed-waste trenches. Construction of
high-level waste treatment facilities in the Central Plateau began in 2002. The 200 East Area is
the planned disposal location for the vitrified low-activity tank wastes. Non-Hanford Site DOE
organizations and the U.S. Department of the Navy use the 200 East Area TSD units. In
addition, US Ecology, Inc. operates a commercial low-level radioactive waste disposal facility
on a 40-ha (100-ac) tract of land at the southwest corer of the 200 East Area that is leased to
Washington State.

6.2 ANTICIPATED FUTURE LAND USE

The reasonably anticipated future land use for the core zone of the Central Plateau is industrial
(DOE worker) for at least 50 years and then industrial (DOE or non-DOE worker) thereafter.

The DOE worked for several years with cooperating agencies to define land-use goals for the
Hanford Site. ...e cooperating agencies and stakeholders included the National 1k :rvice,
Tribal Nations, the states of Washington and Oregon, local county and city governments,
economic and business development interests, environmental groups, and agricultur interests.
A 1992 report, The Future for Hanford: Uses and Cleanup — The Final Report of the Hanford
Future Site Uses Working Group, was an early product of the efforts to develop land-use
assumptions. The report recognized that the Central Plateau would be used to some degree for
waste management activities for the foreseeable future. Following the report, DOE issued the
HCP EIS (DOE/EIS-0222-F) and associated HCP EIS ROD (64 FR 61615) in 1999. The HCP
EIS analyzes the potential environmental impacts of alternative land-use plans for Hanford and
considers the land-use implication of ongoing and proposed activities. Under the preferred land-
use alternative selected in the HCP EIS ROD, the Central Plateau was designated for industrial
exclusive use, defined as areas suitable and desirable for TSD of hazardous, dangerous,
radioactive, and nonradioactive wastes, as well as related activities.
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Subsequent to the HCP EIS, the HAB issued HAB Advice #132 (“Exposure Scenarios Task
Force on the 200 Area” [HAB 132 2002.T]). The HAB acknowledged that some waste would
remain in the core zone of the Central Plateau when cleanup is complete. The goal identified
within HAB Advice #132 is that the core zone be as small as possible and not include
contaminated areas outside the Central Plateau’s fenced areas. HAB Advice #132 further stated
that waste within the core zone should be stored and managed to make it inaccess ¢ to
inadvertent intruding humans and biota, and that the DOE should maximize the potential for any
beneficial use of the accessible areas of the core zone. The HAB advised that risk scenarios for
the waste management areas of the core zone should include a reasonable maximum exposure to
a worker/day user and to an intruder.

In response to HAB Advice #132 (“Consensus Advice #132: Exposure Scenarios Task Force on
the 200 Area” [Klein et al. 2002}), and for the purposes of the 200-ZP-1 OU remedial action,

the Tri-Parties have agreed to assume the following reasonably anticipated future land use:
industrial for at least 50 years, which may include TSD of hazardous, dangerous, radioactive,
and nonradioactive wastes. Following that period, the area above the 200-ZP-1 OU area is
anticipated to be industrial. Starting at least 100 years after active waste management (roughly
150 years from present), the potential for inadvertent intrusion into subsurface waste may
increase because knowledge of hazards may not be widely held. As long as residual
contamination remains above levels that allow for unrestricted use, institutional controls will be
required.

6.3 CURRENT GROUND AND SURFACE WATER USES

Groundwater in the Central Plateau is currently contaminated and not withdrawn from the
aquifer for beneficial use (drinking water or industrial use). An alternate source of water derived
from the Columbia River is provided to current industrial workers conducting activities on the
Central Plateau.

The Columbia River is the second largest river in the contiguous United States in terms of t
flow and is the dom int surface-water bo 7 on the Hanford Site. The Columt River is the
principal source of drinking water for the Tri-Cities and the Hanford Site. In addition, the river
is used regionally for irrigation and recreation, which includes fishing, hunting, boating, water
skiing, diving, and swimming.

64 POTElN..AL < GROUND AND SURFACE WATER UL .3

The NCP establishes the following 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”
(cited in the NCP, 40 CFR 300.430). The EPA generally defers to state agency definitions of
useable groundwater provided under the various comprehensive state groundwater protecti
programs (CSGWPPs) administered by the states across the country.

Based on physical yield and natural water quality, the State of Washington, throu; its
groundwater protection program, has determined that the aquifer setting for the 200-ZP-1 OU
meets the Washington Administrative Code (WAC) definition for potable groundwater, and for
beneficial use, and has been recognized by the state as a potential source of domestic drinking
water. For the next 150 years, as long as the anticipated land use remains industrial, it is unlikely
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that the 200-ZP-1 OU groundwater will be used as a drinking water source because drinking
water is provided frc  a central water treatment facility.

Current uses of the Columbia River are anticipated to continue in the futt  Given the local
hydrogeology at the 200-ZP-1 OU (discussed in Section 5.1), the remedial action for the
200-ZP-1 OU groundwater will also protect the Columbia River and its ecological resources
from degradation and unacceptable impact caused by contaminants originating from the
200-ZP-1 OU.

7.0 SUMMARY OF SITE RISKS

This section of the ROD summarizes the site risks associated with the 200-ZP-1 OU
groundwater, as identified in the baseline risk assessment. This section of the ROD includes
information on the human health risk assessment (HHRA) and ecologic: risk assessment and
states the basis for taking action at the site.

Site risks were evaluated to determine if remedial actions are necessary for the groundwater in
the 200-ZP-1 OU. T! COCs for 200-ZP-1 OU include both hazardous chemicals (i.e., carbon
tetrachloride, TCE, total chromium [both chromium (III) and chromium (VI)], and nitrate) and
radionuclides (i.e., technetium-99, iodine-129, and tritium). The results of the HHRA
determined that there was a basis for taking action at the 200-ZP-1 OU. The remedial actions
selected in this ROD are necessary to protect human health and the environment from actual or
threatened releases of hazardous substances into the environment.

7.1 SUMMARY OF THE HUMAN HEALTH RISK ASSESSMENT

The HHRA was part of the baseline risk assessment conducted to estimate risk for complete
exposure pathways to both nonradiological and radiological contaminants in the 200-ZP-1 OU
groundwater assuming that no remedial action was taken. It provides the basis for taking action
and identifies the cc aminants and exposure pathways that need to be addressed by € remedi
action. This section of the ROD summarizes the results of the HHRA.

7.1.1 Identification of Human Health Chemicals of Concern

The HHRA used a subset of the data set evaluated in the 200-ZP-1 RI report (DOE/RL-2006-24).

Specifically, the last 5 years of data were selected as representative of current conditions
(samples collected b /een the years 2001 through 2005). In addition, of the 116 wells
evaluated in the 200-ZP-1 RI report, 107 wells were selected for the HHRA because their screen
intervals were the most applicable for the depth that a groundwater-supply well might be
screened. These 107 wells include the wells with the highest contaminar concentrations found
in groundwater between 2001 and 2005. All data have een collected fo wing DOE and EPA
requirements, and the data are of sufficient quality for use in risk assessment.

The Rl initially screened the 200-ZP-1 OU groundwater data set against target action levels
(TALs) that were either risk-based cleanup levels from Ecology’s Model Toxics Control Act
(MTCA) Method B for groundwater, or were MCLs from state and Federal drinking water
regulations. In the FS, only the last 5 years of groundwater monitoring data were compared to
the RI TALs. This process identified 12 contaminants of potential concern (COPCs) in
groundwater for quantitative evaluation in the HHRA.
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7.1.2 Exposure Assessment

The exposure assessment component of the HHRA identified the populations that coul be
exposed; the routes by which these individuals could become exposed; and the magnitude,
frequency, and duration of potential exposures. The potential pathways for exposure are
depicted on the CSMs in Figures 2 and 3 of this ROD and described in Appendix A of the FS.
Because the HHRA was integrated with the risk assessment for 200-PW-1, 200-PW-3, and
200-PW-6 Vadose Zone OUs and the 200-ZP-1 Groundwater QU, the CSMs show both soil and

oundwater exposure pathways. However, only the groundwater exposure pathways are
addressed in this ROD. In addition, future Native American use CSMs were developed and
evaluated. The details of those CSMs are contained in Appendix J of the FS (DOE/RL-2007-
28).

7.1.3  Potentially Complete Human Exposure Pathways and Receptors

Five exposure scenarios were developed in the HHRA. Two scenarios, the current and future
industrial worker (Scenarios 1 and 2 below), were established to represent the populations most
likely to be exposed to site contaminants based on expectations that the land above the
200-ZP-1 OU will be used for industrial purposes until at least the year 2150 (response to HAB
Advice #132).

A domestic groundwater-use scenario (Scenario 3 below) was evaluated in addition to the two
industrial worker exposure scenarios to support the NCP expectation to return useable
groundwater to beneficial use wherever practicable, and in this case, to the state’s recognized
beneficial use as a domestic drinking water supply.

At the request of the Yakama Nation and the Confederated Tribes of the Umatilla Indian
Reservation (CTUIR), two risk exposure scenarios provided by the Tribal Nations (Scenarios 4
and 5 below) were: o evaluated and presented in the FS to assist interested parties in providing
input on the alternatives presented in the Proposed Plan.

The five baseline risk exposure scenarios are summarized below.

7.1.3.1 Scenario 1. “Current (Industrial) Land Use with Existing Controls.” For this

scer1 o, the Hanfor 200 Area, inclusive of the 200-ZP-1 OU groundwater area, are assumed to
remain under Federal ownership with current access restrictions and industrial land ses
maintained. Under this scenario, there are no uses of the contaminated groundwater for either
industrial or dr :ing water purpo , and the scenario assumes that all existing access con s
are adhered to by hypothetical industrial users. As a result, there are no exposure pathways and,
therefore, no risks to the hypothetical receptors associated with this first current condition
scenario.

7.1.3.2 Scenario 2, “Industrial Land Use Without Controls on the Use of Groundwater.”
For this scenario, the current industrial land use is assumed to be maintained, but it  then
assumed, for risk calculation purposes, that access controls are not in place to prevent exposure
to contaminated groundwater. Exposure pathways therefore include direct ingestion of
contaminated groundwater during industrial land-use activity at the existing 200-ZP-1 OU
contamination levels, along with the potential to inhale volatile contaminants that may be  :sent
in the groundwater. Receptors assumed to be hypothetically exposed under Scenario 2 in  Je
future industrial site workers who are assumed to have access to the contaminated groundwater
during the workday.
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7.1.3.3 Scenario 3, “Future Residential Land Use Without Controls on the Use of
Groundwater.” For this scenario, a hypothetical future beneficial groundwater-use scenario
was evaluated, which assumes that Federal ownership of the land area above the 200-ZP-1 OU is
discontinued, land-use-based institutional controls are not maintained, and the land area above
the aquifer has returned to unrestricted use as a hypothetical family farm with associated
domestic groundwater use. Under this scenario, the receptors assumed to be exposed to the
contaminated groundwater include adults and children occupying the hypothetical family farm.
It is assumed that a domestic water supply well has been installed using 200-ZP-1 OU
groundwater for beneficial-use (domestic drinking water) purposes and that water is withdrawn
for use by the residents at current contaminant concentration levels.

7.1.3.4 Scenarios 4 and _, “Yakama Nation and Confederated Tribes of e Umatilla
Indian Reservation Scenarios.” For these scenarios, groundwater was assumed to be
consumed by Tribal members as drinking water, used to irrigate the home garden and water
domestic livestock, and used as the water source in a sweatlodge at current contaminant
concentration levels.

7.1.4 Human Exposure Assumptions

The exposure estimation requires numerous assumptions to describe potential exposure
scenarios. Upper bound exposure assumptions were used to estimate RME conditions to provide
a bounding exposure estimate.

The current groundwater concentration EPCs used in the risk assessment equations for each of
the COCs at the 25™, 50", and 90™ percentiles are summarized in Table 3. In addition to using
the groundwater data directly to estimate health risks from drinking the water, modeling
equations were used to estimate the amount of contaminants in plants, beef, and milk transferred
to these media from water used for irrigation and stock watering, respectively. The modeling
methodology and selected transfer factors are described in detail in Appendix A, Section A3.2.3
of the FS (DOE/RL-2007-28). Tissue concentrations (i.e., concentrations in plants and animals)
used in the risk calculations, modeling equations, and contaminant-specific transfer factors are
presented in Appendix A, Tables A3-5 through A3-9 of the FS (DOE/RL-2007-28).

The formulas and exposure factors that were used together with the EPCs to quantify doses for
the complete and significant pathways shown in Figure 3 are presented in Appendix A,

Tables 3-10 through A3-18 of the FS (DOE/™ ™ 2007-28). The tables also indicate the sources
of the factors. Ing :ral, EPA’s Risk Assessment Guidance for Superfund: Volume 1 - Human
Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors
(OSWER Directive 9285.6-03) and Exposure Factors Handbook (EPA/600/P-95-002Fa) default
exposure factors were used for residential and industrial exposures. Default exposure factors are
discussed in Appendix A, Attachment A-4 of the FS (DOE/RL-2007-28). Where site-specific
factors rather than accepted defaults were used, the rationale for their selection is provided in
Appendix A, Section A3.3 of the FS (DOE/RL-2007-28).

The groundwater EPCs shown in Table 3 were also used to assess Native American exposures.
The formulas and exposure factors that were used together with the EPCs to quantify doses for
the complete and significant pathways are presented in Appendix J, Tables J3-9 through J3-14 of
the FS (DOE/RL-2007-28). The tables also indicate the sources of the factors. In general,
Harper and Harris ({  04) was used as the source for CTUIR exposure factors, and Ridolfi (2007)
was used as the source for Yakama Nation exposure factors. Both the CTUIR and Yakama
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Table 5. Radionuclide Toxicity Criteria for Contaminants of Concern.”

Ingestion . External
Radionuclide (Risk/pCi) Inl_lalatloP (Risk/Year per
— — (Risk/pCi) A
Food Water pCi/g)
1-129 3.2B-10° 1.50E-10 6.10E-11 6.10E-09
Tc-99 4.00E-12 2.80E-12 1.41E-11 8.14E-11
Tritium 1.40E-13 5.10E-14 5.6E-14° b

* EPA classifies all radionuclides as Group A, known human carcinogens. Values are from EPA’s Health
Effects Assessment Summary Tables (EPA 540/R-97-036), update April 16, 2001, which is based on
Federal Guidance Report No. 13 (EPA 402-R-99-001).
Radionuclide not evaluated by this pathway.
This value is protective of ingestion of iodine-129 in dairy products. For non-dairy products, the
criterion is one-half this value, or 1.6E-10.
This value is protective of inhalation exposures of tritium vapors.
EPA = U.S. Environmental Protection Agency

d

Exposure to contaminants can result in cancer or non-cancer effects, which are characterized
separately. Essential dose-response criteria are the EPA slope factor (SF) values for assessing

cancer risks and the EPA-verified reference dose (RfD) values for evaluating non-cancer « :cts.

The following hierarchy was used to select toxicity criteria for nonradionuclides:
1. EPA’s Integrated Risk Information System (IRIS) database

2. EPA Interim Toxicity Criteria published by the National Center for Environmental
Assistance (NCEA)

Health Effects Assessment Summary Tables (HEAST) (EPA 540/R-97-036)
4. Agency for Toxic Substances and Disease Registry (ATSDR) toxicological profiles.

7.1.6 Risk Characterization

Two types of potential human health effects due to contact with groundwater contaminants were
evaluated for the 200 -1 OU: an increase in cancer risk, and noncarcinogenic health risks.
For carcinogens, risks generally are expressed as an individual’s incremental probability of

¢ cloping cancer over a lifetime as a result of exposure to the carcinogen. The following
equation is used to calculate excess lifetime cancer risk (ELCR):

Risk = CDI x SF

where:
risk = a unit-less probability (e.g. 2 x 10®) of an individual’s developing cancer
CDI = chronic daily intake averaged over 70 years (mg/kg-day)
SF = slope factor, expressed as (mg/kg-day) ™.
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Table 6. Noncarcinogenic Chronic and Subchronic Toxicity Criteria for Contaminants of Concern. (2 sheets)

6¢

Chronic I Subchronic
Contaminant RID Toxic Critical Chronic RID Adjustment from u lc“;)om
(mg/kg- Endpoint Study RID UF* Source Chronic to Subchronic d
d) (me/kg-day)
Central nervous Subchronic

ICE 3.0E-04 system, liver, and 3,000 EPA 2001 NC NC
; S mouse
endocrine toxicity

EPA indicates that there are generally five areas of uncertainty where an application of a UF may be warranted:
1. Variation between species (applied when extrapolating from animal to human).
2. Variation within species (applied to account for differences in human response and sensitive subpopulations).
3. Use of a subchronic study to evaluate chronic exposure.
4. Useof al OAEL, rather than a NOAEL.
5. Deficien n the database.
® There is no non-caucer toxicity criteria for this contaminant for this pathway.
° The inhalation pathways for CrVI are incomplete; therefore these toxicity criteria were not used in this assessment.
4 EPA adjusted the 5-day/weck exposure of the NOAEL to a 7-day NOAEL to account for continuous exposure (chronic), rather than subcbronic, exposures.
COC = contaminant of concemn

COPC = contaminant of potential concern

EPA = U.S. Environmental Protection Agency

IRIS = EPA Integrated Risk Information System (on-line database) (EPA 2007)

LOAEL = lowest-observed-adverse-effect level

NC = not calculated (subchronic criteria were not derived for these contaminants because these contaminants were not selected as COPCs for the subchronic pathways)
NCEA = EPA's National Center for Environmental Assessment

NOAEL = no-observed-adverse-effect level

RfD = reference dose

TCE = trichloroethylene

UF = uncertainty factor



These risks are probabilities that are usually expressed in scientific notation (e.g., 1 x 10°). An
ELCR of 1 x 10°® indicates that an individual experiencing the reasonable maximum exposure
estimate has a 1 in 1,000,000 chance of developing cancer as a result of site-related exposure.
This is referred to as an EL.CR because this probability is in addition to the cancer risks that
individuals face from other causes (e.g., smoking or exposure to too much sun). The chance of
an individual’s developing cancer from all other causes is estimated to be as high as one in three.
EPA’s generally acceptable ELCR risk range for site-related exposures is  )°to 10, Cancer
risks were estimated separately for nonradiological constituents and radionuclides.

The potential for noncarcinogenic effects is evaluated by comparing an exposure level over a
specified time period (e.g., lifetime) with a reference dose (RfD) derived for a similar exposure
period. An RfD represents a level that an individual may be exposed to that is not expected to
have any harmful effect. The ratio of toxicity exposure is called a hazard quotient (HQ). An
HQ < 1 indicates that a receptor’s dose of a single contaminant is less than the RfD and toxic
noncarcinogenic effects from that chemical are unlikely. The hazard index (HI) is ge rated by
adding the HQs for all chemical(s) of concern that affect the same target organ (e.g., liver or
kidney) or act through the same action mechanism within a medium or across all media to v ich
a given individual may reasonably be exposed. An HI < 1 indicates that, based on the sum of all
HQs from different contaminants and exposure routes, toxic noncarcinogenic effects from all
contaminants are unlikely. An HI > 1 indicates that site-related exposures may present a risk to
human health. The HQ is calculated as follows:

Non-cancer HQ = CDI/R{D

where:

CDI = chronic daily intake (mg/kg-day)
RfD

The CDI and RfD are expressed in the same units and represent the same exposure period
(i.e., chronic, subchronic, or short term).

Il

reference dose (mg/kg-day).

7.1.6.1 Calculated Cancer Risks. Under Scenario 1, it is assumed that the groundwater
access controls in place for the current industrial-use setting are functioning as intended and w1
continue to do so. As a result, there are no exposure pathways and, therefore, no risks to the
current industrial land-use receptor associated with Scenario 1.

Under Scenarios 2, 3, 4, and 5, access controls are assumed to not be pre 1t or are rendered
ineffective in prever ng contact with the contaminated groundwater under the future industrial
land use (Scenario 2) or for future hypothetical non-industrial land uses (Scenarios 3, 4, and 5).
Exposure pathways assumed in the four scenarios, therefore, result in the ELCRs summarized in
Table 7.

The risk assessment indicated that carbon tetrachloride is the largest contributor to ELCR for all
scenarios. The other four COCs shown in Table 7 are those constituents with concentrations that
exceeded Federal or State of Washington drinking water MCLs at their 90" percentile
concentrations (shown earlier in Table 3). Note that the COCs that were found to exceed their
respective MCLs in 200-ZP-1 OU groundwater were all included in the risk assessment
consistent with EPA guidance (EPA OSWER Directive 9355.0-30, Role of the Baseline Risk
Assessment in Superfund Remedy Selection Decisions). These constituents contribute to e
ELCR for each scenario at the levels shown in Table 7.
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shortest path for groundwater to flow toward the river. Most of the 200-ZP-1 OU groundwater
flows to the east southeast for about 26 km (16 mi) before reaching the Columbia River.

The 200-ZP-1 OU RI report evaluated baseline ecolc ‘cal risks to the Columbia River from
200-ZP-1 OU contaminated groundwater using a bounding analysis with three exposure
scenarios: no dilution, 50% dilution to represent the hyporheic mixing zone, and 100-fold
dilution to represent groundwater mixed with Columbia River water. Using current average
groundwater concentrations to represent 200-ZP-1 OU contaminated groundwater that could
reach the Columbia River in the absence of any remedial action, the analysis found no evidence
for potential ecological risk in the river, but identified a potential for adverse ecological effects in
the hyporheic zone. Using the current 50" percentile groundwater concentrations to represent
200-ZP-1 OU contaminated groundwater that could reach the Columbia River in the absence of
any remedial action and the same exposure scenarios, carbon tetrachloride is the only

200-ZP-1 OU COC that could have potential ecological risk in the hyporheic zone but not in
the river.

The evaluation of the human health risks (as discussed above in Section 7.1) established the need
for action. The actions that are necessary for human health risk mitigation and to restore the
aquifer for beneficial use will also prevent contaminants from reaching the Columbia River at
concentrations that could be a potential risk to ecological receptors, which will therefore mitigate
potential future ecological risks associated with the groundwater pathway and its connection to
the river. Therefore, no further baseline quantitative ecological risk evaluation was performed in
support of the need to take action.

7.3  BASIS FOR ACTION

The response action selected in this ROD is necessary to protect public health or welfare or the
environment from actual or threatened releases of hazardous substances, pollutants or
contaminants into the environment. Such a release or threat of release may present an imminent
and substantial endangerment to public health, welfare, or the environment.

A response action is necessary for the 200-ZP-1 OU groundwater because of the following
conditions:

e The cumulative excess carcinogenic risk to an individual exceeds 10™* using RME
assumptions for potential beneficial use of the groundwater.

o The non-carcinogenic hazard index is greater than one using RME assumptions for
potential beneficial use of the groundwater.

e Chemical-specific standards (e.g. drinking water standards) that define acceptable ri
levels are exceeded and exposure to contaminants above these acceptable levels is
predicted for the RME for potential beneficial use of the groundwater.
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8.0 REMEDIAL ACTION OBJECTIVES

This section presents the remedial action objectives (RAOs) for the 200-ZP-1 OU groundwater.
The RAOs provide a general description of cleanup objectives and served as the design basis for
the remedial alternatives described in Section 9.0.

8.1  BASIS AND RATIONALE FOR THE REMEDIAL ACTION OBJECTIVES

The NCP establishes a national expectation for cleanup of groundwater at CERCLA sites
through the following statement: “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, e State of Washington, through its groundwater protection program, has
determined that the aquifer setting for the 200-ZP-1 OU meets the Washington Administrative
Code (WAC) definition for potable groundwater and has been recognized by the state as a
potential source of domestic drinking water.

Consistent with 2 state’s beneficial-use determination, the contaminated 200-ZP-1 OU
groundwater must be restored to a level that supports future use as a potential domestic drinking
water supply. For the purposes of this remedy, “beneficial use” has been defined as the use of
the groundwater as a domestic drinking water source.

8.2  SPECIFIC REMEDIAL ACTION OBJECTIVES

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

e RAO #2: Apply institutional controls to prevent the use of groundwater until the cleanup
levels (provided later ir. . .ble 11) 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.

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

The following subsections provide a brief explanation of the remedial alternatives developed for
the 200-ZP-1 OU which were evaluated in the FS:

¢ No Action alternative ‘
o Alternative 1 — Institutional Controls and Monitored Natural Attenuation (MNA)
e Alternative 2 — Pump-and-Treat, MNA, Flow-Path Control, and Institutional Controls.

9.1 DESCRIPTION OF REMEDY COMPONENTS

9.1.1 No Action Alternative

The NCP requires that a “no action” alternative be evaluated as a baseline for comparison with
other remedial alternatives. The no action alternative represents a situation where no legal
restrictions, access controls, or active remedial measures are applied to the 200-ZP-1 OU
groundwater. No action implies “walking away from the waste site” and allowing the wastes to
remain in their current configuration, affected only by natural processes. No maintenance or
other activities are instituted or continued. Selecting the no action alternative requires that the
current groundwater contamination pose no unacceptable threat to human health or the
environment.

9.1.2 Alternative 1 — Institutional Controls and Monitored Natural Attenuation

Alternative 1 employs two elements to protect human health and to restore the aquifer to the
cleanup levels presented later in Table 11: (1) the use of institutional controls to control access
to the groundwater contamination during the remediation timeframe, ar (2) MNA processes to
reduce contaminant concentration levels in the affected portions of the aquifer to the degree
possible and achievable through natural means. Alternative 1 does not rely on any engineered
restoration measures (€.g., groundwater extraction and treatment) to actively reduce contaminant
concentration levels or speed the restoration timeframe. These active restoration measures are
included with Alternative 2. The absence of the active restoration processes is the principal
difference between Alternatives 1 and 2.

Under Alternative 1, the natural processes are likely to take cen” “es or more to reduce
contaminant concentration levels to the cleanup levels. The main drawback of Alternative 1 is
the absence of remediation components aimed at shortening the restoration timeframe. The
trade-off with Alternative 1 is low capital costs (because of the absence of active restoration
components), at the expense of a much longer restoration timeframe compared to Alternative 2.
Alternative 1 was developed to assess the trade-offs and to develop preferences betw 1
restoration time and initial capital costs required to shorten the time for cleanup.

9.1.2.1 Institutional Controls Component. Institutional controls are instruments, such as
administrative and/or legal restrictions, that are designed to control or eliminate specific
pathways of exposure to contaminants. For instance, for groundwater at the Hanford Site,
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
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water is provided to facilities on the Central Plateau and will continue to be available, so there is
no demand for groundwater. Under Alternative 1, groundwater use would be restricted until
cleanup levels are achieved.

The Sitewide Institutional Controls Plan for Hanford CERCLA Response Actions
(DOE/RL-2001-41) identifies the current institutional controls for the Hanford Site. It also
describes how the 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 accompanying Alternative 1. The details would be refined asp  of
remedy design, if this alternative were selected as the final alternative.

9.1.2.2 Monitored Natural Attenuation (MNA) Component. The natural processes and
monitoring steps that would be relied on and implemented are the same as those discussed below
for Alternative 2. The difference, however, is that under Alternative 2, the starting
concentrations would : initially reduced in the high-concentration areas (the greater than

100 pg/L carbon tetrachloride contamination area) via the active restoration components. The
process of MNA is most effective in lower concentration zones with no continuing source of
contamination. One of the key reasons that the restoration timeframe for Alternative 1 is on the
order of centuries is because of the higher initial concentrations to be addressed using MNA
compared to Alternative 2.

9.1.3 Alternative 2 — Pump-and-Treat, MNA, Flow-Path Control,
and Institutional Controls

Alternative 2 was developed to assess the trade-offs associated with higher capital costs for
active restoration features (components such as wells, pumps, and water treatment systems) and
to assess the ability of these components to shorten restoration time. A summary of the principal
components comprising Alternative 2 is provided below.

9.1.3.1 Pump-and-Treat Component. Groundwater pump-and-treat technology will be used
to capture and treat the contaminated groundwater with a design requirement of reducing the
mass of carbon tetrachloride, the predominant contaminant in the groundwater, by 95%. Carbon
tetrachloride concentrations in the groundwater above 100 pg/L correspond to approximately
95% of the mass of carbon tetrachloride currently residing in the aquifer. An initial pumping

r  of 1,600 gpm for this alternative was evaluated through fate and transport analysis in the FS
( E/RL-2007-28), which results in an estimated time of ab« 25 yearsto  sture and remove
95% of the carbon tetrachloride mass. The fate and transport evaluation estimated 1t a system
comprised of 27 extraction and 27 injection wells would be necessary to achieve the design
objectives.

Following extraction, the COCs in groundwater will be treated to achieve cleanup levels. The
treated groundwater will then be returned to the aquifer through injection wells. Except for
tritiumn, all of the other groundwater COCs reside within the boundaries of the carbon
tetrachloride contamination and will be addressed concurrently with the pump-and-treat
component designed for carbon tetrachloride until cleanup levels are achieved.

Specific extraction and injection well locations, treatment equipment design, and other system
details would be determined during the remedial design phase. The preliminary locations of the
extraction and injection wells as determined in the FS (DOE/RL-2007-28) are shown in

Figure 11.
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There is no viable treatment technology to remove tritium from the groundwater. However, the
half-life of tritium is sufficiently short, so the tritium will decay below the cleanup standard
before it leaves the industrial land-use zone.

9.1.3.2 Monitored Natural Attenuation (MNA) Component. For the remaining pi  on of
the carbon tetrachloride and nitrate not captured by the pump-and-treat component (the
remaining 5% of the mass), natural attenuation processes will be used to reduce concentrations to
the cleanup levels. The process of MNA will also be used to reduce tritium concentrations in the
aquifer to the cleanup level. The other COCs will be treated as part of the pump-and-treat
component of this remedy.

Natural attenuation processes to be relied on as part of this component include abiotic
degradation, dispersion, sorption, and, for tritium, natural radioactive decay. Monitoring w

be employed to evaluate the effectiveness of the natural attenuation processes, as well as to
optimize the performance of the pump-and-treat component. Fate and transport analyses
conducted as part of the FS indicate that the meframe necessary to reduce the remaining carbon
tetrachloride, nitrate, 1d tritium concentrations to acceptable levels through MNA will be
approximately 100 years. The estimated MNA timeframe is appropriate for the 200-ZP-1 OU
because the Hanford Site is expected to remain under Federal control with institutional controls
in place until at least the year 2150 to prevent groundwater use until cleanup levels have been
achieved.

Consistent with EPA guidance, Use of Monitored Natural Attenuation at Superfund, “RA
Corrective Action, and Underground Storage Tank Sites (EPA OSWER Directive 9200.4-17P),
MNA is most appropriate when used in conjunction with other active remediation measures,
which is how it would be implemented as part of Alternative 2. The process of MNA was
identified as an effective component of this alternative because of the three factors, which EPA
guidance considers to be the most important when considering MNA as part of a remedy:

o Factor 1: MNA can effectively remediate organic groundwater contaminants such as
carbon tetrac! Hride by both biological and non-biological (abiotic) processes. Biolc cal
degradation products of carbon tetrachloride (chloroform and methylene chloride) are
present in the 200-ZP-1 OU. However, due to the high degree of variability of the rates
of biological degradation and to ensure conservatism in the remedy analysis, biological
degradation was not considered a natural attenuation mechanism for carbon tetrachloride
in the estimates of natural attenuation for the 200-ZP-1 OU remedy developme:

Abiotic degradation of carbon tetrachloride occurs with no hazardous products and was
considered a dependable natural attenuation mechanism. Abiotic degradation rate data
are available in the literature, ar  idditional studies are underway to refine the rate
information under site-specific conditions. Denitrification along with sorption and
dispersion are natural processes that will attenuate nitrate over time.

~» Factor 2: MNA is most effective in lower concentration zones with no continuing
source of contamination. The active pump-and-treat system will remove approximately
95% of the carbon tetrachloride mass so MNA can be most effective for the residual
carbon tetrachloride.

o Factor 3: Fate and transport modeling indicates that MNA can remediate the lower
concentration plume area within a reasonable timeframe (approximately 100 years). The
modeling also indicates that this portion of the plume area will remain on the Central
Plateau geographic area during this timeframe (see Figure 1).
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Alternative 2 will require monitoring to be conducted over the life of the action to evaluate its
performance and optimize its effectiveness. For the MNA component, monitoring locations and
specifications will be developed that include data collection aimed at determining whether the
key mechanisms of natural attenuation are performing as expected. The monitoring results will
be reviewed as part of the CERCLA S-year review process.

9.1.3.3 Flow-Path Control Component. Alternative 2 also uses flow-path control by
injecting the treated groundwater into the aquifer to the northeast and east of the groundwater
contamination (see Figure 11). 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 will also be used to minimize the potential for groundwater in the nc 1ern
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]).

Groundwater modeling would be required to locate injection and extraction wells, to estimate
required injection and extraction rates, and to determine the location of injection wells Hr
flow-path control.

9.1.3.4 Institutional Controls Component. Similar to Alternative 1, Alternative 2 will also
require institutional controls to be in place as long as the contaminant concentrations in the
aquifer remain above the cleanup levels. There are no institutional controls required for
Alternative 2 that are different than those described above for Alternative 1; the main difference
is the length of time for which they may be necessary. Because Alternative 2 would restore the
aquifer much faster through active measures, the length of time that the controls would be
necessary during the remedial action is much shorter for Alternative 2.

9.2.1 Treatment Residuals

The No Action alternative and Alternative 1 would not generate any treatment residuals (other
than investigation-derived wastes from monitoring performed as part of Alternative 1).
Alternative 2 would generate additior ~ treatment residuals from the treatment of extracted
groundwater. Most of the treatment residuals are expected to meet waste d  )sal criter  for
onsite disposal at the ERDF. Waste that does not meet ERDF waste acceptance criteria will be
sent offsite for treatment and disposal. Any offsite disposal will require a facility acceptability :
determination by EPA that the facility can receive CERCLA waste. |

9,2.2 Period of Performance

The No Action alternative and Alternative 1 both rely entirely on natural attenuation processes to
achieve cleanup levels, which are estimated to take centuries or more. Alternative 2 is expected
to take approximately 25 years for the pump-and-treat system to reduce the carbon tetrachloride
contaminant mass by 95%, followed by about 100 years of MNA to achieve cleanup levels.
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10.0 SUMMARY OF THE COMPARATIVE ANALYSIS
OF ALTERNATIVES

This section of the ROD summarizes the comparative analysis of alternatives presented in
Section 7.0 of the FS (DOE/RL-2007-28). The major objective of the analysis was to evaluate
the relative performance of the alternatives with respect to the nine CERCLA evaluation criteria,
as described in 40 CFR 300.430(f)(5)(i), so the advantages and disadvantages of each are clearly
understood.

The nine CERCLA evaluation criteria are as follows:
¢ Overall protection of human health and the environment
e Compliance with applicable or relevant and appropriate requirements (ARARs)
e Long-term effectiveness and permanence
¢ Reduction of toxicity, mobility, or volume through treatment
e Short-term effectiveness
e Implementab ty
o Cost
e State acceptance
¢ Community acceptance.

The first two criteria, overall protection and compliance with ARARs, are defined under
CERCLA as “threshold criteria.” Threshold criteria must be met by an alternative tc  : eligible
for selection. The next five criteria are defined as “primary balancing criteria.” These criteria
are used to weigh major trade-offs among alternatives. The last two criteria, state and
community acceptance, are defined as “modifying criteria.” In the final comparison of
alternatives to select a remedy, modifying criteria are of equal importance to the alancing
criteria.

10.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Overall protection of human health and the environment addresses whether each alternative
provides adequate | tection of human health and the enviror  :nt considering how risks d
through each exposure pathway are eliminated, reduced, or controlled through treatment,
engineering controls, and/or institutional controls.

Alternative 2 would protect human health and the environment through the pump-and-treat
system that would be designed to capture and treat the high-risk portion of the carbon
tetrachloride contamination represented by 95% of the carbon tetrachloride mass and to
minimize contaminant migration. This capture zone would also capture the other COC lumes
within the 200-ZP-1 OU. The process of MNA would be used to remediate the tritium plume
and the portion of the carbon tetrachloride plume that is less than approximately 100 pg/L.
Institutional controls would be used to prevent groundwater use until cleanup levels ave been
achieved (approximately 100 years after the active extraction and treatment component has
ended).

50



Alternative 1 would protect human health and the environment through institutional controls that
prevent groundwater use and thereby prevent potential exposure until natural attenuation could
reduce contaminant concentrations to below cleanup levels (likely to take centuries or more).

An adequate level of protection would exist as long as institutional controls remain in effect.

The No Action alternative would not provide adequate protection of human health and the
environment because no measures would be implemented either to control potential exposures to
contaminated groundwater or to reduce risks to human health from groundwater ingestion. It
does not meet the threshold criteria. Therefore, the No Action alternative is not discussed further
in this summary.

10.2 COMPLIANCE WITH APPLICABLE OR RELEVANT
AND APPROPRIATE REQUIREMENTS

Section 121(d) of CERCLA and 40 CFR 300.430(f)(1)(i1)(B) require that remedial actions at
CERCLA sites at least attain legally applicable or relevant and appropriate Federal and state
requirements, standards, criteria, and limitations, which are collectively referred to as ARARs,
unless such ARARSs are waived under CERCLA Section 121(d)(4). Compliance with ARARs
addresses whether a remedy will meet all of the ARARS or provide a basis for invoking a waiver.

Applicable requirements are those cleanup standards, standards of control, and other substantive
requirements, criteria, or limitations promulgated under Federal environmental or state
environmental or facility siting laws that specifically address a hazardous substance, pollutant,
contaminant, remedial action, location, or other circumstance found at a CERCLA site. Only
those state standards that are identified by a state in a timely manner and that are more stringent
than Federal requirements may be applicable. Relevant and appropriate requirements are those
cleanup standards, indards of control, and other substantive requirements, criteria, or
limitations promulgated under Federal environmental or state environmental or facility siting
laws that, while not “applicable” to a hazardous substance, pollutant, contaminant, remedial
action, location, or other circumstance at a CERCLA site, address problems or situations
sufficiently similar to those encountered at the CERCLA site that their use is w  suited to the
particular site. Only those state standards that are identified in a timely manner and are more
stringent than Federal requirements may be relevant and appropriate.

Alternative 2 will attain its Federal and state ARARs during construction and operation of this
remedial action and will attain the ARAR-based cleanup levels in a shorter timeframe (about
125 years) compared to Alternative 1 (centuries or more).

10.3 LONG-...RM EFFECTIVENESS AND PERMANENCE

Long-term effectiveness and permanence refers to expected residual risk and the ability of

a remedy to maintain reliable protection of human health and the environment over time, once
cleanup levels have been met. This criterion includes the consideration of residual risk that will
remain onsite following remediation and the adequacy and reliability of controls.

Both Alternatives 1 and 2 would have similar residual risks at the end of the remedy, since both
are designed to ac/ :ve the same cleanup levels with the same residual risks. Alternative 2,
however, achieves the cleanup levels in less time than Alternative 1 and provides a greater
degree of long-term effectiveness and permanence with the removal and treatment of 95% of the
mass of groundwater contaminants. Both alternatives also rely on the same institutional controls
during the time th  the remedial actions are underway and contamination remains above the
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cleanup levels. Alternative 2, as stated above, achieves the cleanup levels in less time, so the
duration of institutional controls under Alternative 2 is shorter than under Alternative 1.

Reviews at least everv 5 years, as required, would be necessary to evaluate the effectiveness of
either alternative unt the cleanup levels have been achieved.

10.4 REDUCTION OF TOXICITY, MOBILITY, OR VOLUME
THROUGH TREATMENT

Reduction of toxicity, mobility, or volume through treatment refers to the anticipated
performance of the treatment technologies that may be included as part of a remedy.

Alternative 2 uses active, engineered treatment processes to remove and treat contamination
from extracted groundwater. Alternative 2 uses treatment as a principal element of the remedy
Although not considered treatment, MNA for the tritium contamination and the residual portion
of the carbon tetrachloride and nitrate contamination will reduce the mass, mobility, and volume
of contaminants in the groundwater.

Alternative 1 uses no treatment of contaminants other than natural processes that take place over
time within the aquifer through MNA.

10.5 SHORT-TERM EFFECTIVENESS

Short-term effectiveness addresses the period of time needed to implemer the remedy and any
adverse impacts that may be posed to workers, the community, or the environment during
construction and operation of the remedy until cleanup levels are achieved.

Implementation of both Alternatives 1 and 2 can be achieved with little or no additional risk to
workers, the community, or the environment. The potential for slight, temporary increases in
worker risk due to particulate emissions during construction of a pump-and-treat system and we
installation for Alternative 2 would be controlled with dust-control technologies (e.g., water or
foam sprays) and existing worker safety programs. Both Alternatives 1 and 2 effectively protect
human health in the short term by implementing institutional controls during the action to
prevent groundwater use. Alternative 1 is estimated to take centuries to achieve cleanup;
Alternative 2 is estimated to take 25 years of active restoration and an additional 100 years of
MNA to reach cleanup levels. Therefore, Alternative 2 achieves cleanup levels in significantly
less ¢ :and with little or no additional risk to workers, the community, and the environment.

10.6 IMPLEMENTABILITY

Implementability addresses the technical and administrative feasibility of a remedy from design
through construction and operation. Factors such as availability of services and materials,
administrative feasibility, and coordination with other governmental entities are also considered.

The institutional cor  ols and monitoring of natural attenuation mechanisms required during the
action for both alternatives are readily implementable. The pump-and-treat and flow-path
control technologies in Alternative 2 are proven, and the equipment and materials are generally
available, so these aspects of Alternative 2 are also readily implementable. Both alt  atives are
judged to be implementable, although Alternative 2 is more complex because it requires
construction and operation of a treatment facility.
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10.7 REMEDIAL ALTERNATIVE COST ESTIMATES

The estimated present-value costs, not including the No Action alternative, are $2.3 m ion for
Alternative 1 and $174 million for Alternative 2.

10.8 STATE ACCEPTANCE

The State of Washington Department of Ecology (Ecology) provided the following state
acceptance statement for inclusion in this ROD:

Ecology is the supporting regulatory agency for the 200-ZP-1 OU final remedy. Ecology
supports the proposed 200-ZP-1 OU final remedy.

Ecology has considered the likelihood that the proposed remedy, as implemented, will
protect human health and the environment. Under Washington’s RCRA-authorized
Hazardous Waste Management Act (HWMA) and dangerous waste regulations, Ecology
has corrective action jurisdiction over the 200-ZP-1 QU concurrent with CERCLA.
Under the Hanford Facility RCRA Permit, Dangerous Waste Portion (Sitewide Permit),
issued under the HWMA, Ecology allows for work under other cleanup authorities or
programs to be used to satisfy corrective action requirements, provided such work
protects human health and the environment (Sitewide Permit Condition I1.Y.2). Ecology
specifically accepts work under the Tri-Party Agreement and the CERCLA progrc  as
satisfying corrective action requirements, subject to certain reservations (Sitewide Permit
Condition I1.Y.2.a). These reservations include a qualification that “a final decision
about satisfaction of corrective action requirements will be made in the context of
issuance of a final ROD” (Sitewide Permit Condition IL.Y.2.a.ii).

In addition to jurisdiction asserted under the RCRA Permit, certain HWMA corrective
action requirements are ARARs under CERCLA. Ecology has evaluated protection of
human health and the environment by considering how the selected remedy will address
state corrective action requirements under WAC 173-303-64620(4), “Dangerous Waste
Regulations.” This regulation provides that corrective action must, at a minimum, be
consistent with certain provisions of Washington's MTCA regulations, including the
remedy selection requirements of WAC 173-340-360.

Although this is not a MTCA cleanup, the state evaluated this ROD against the seven
MTCA requirements for a final remedy: (1) protect human health and environment,

(2) comply with the cleanup standards, (3) comply with applicable state and federal laws,
(4) provide for compliance monitoring, (5) use of permanent solution to the maximum
extent practicable, (6) provide a reasonable restoration timeframe, and (7) consider
public concerns. MTCA also has additional remedy selection requirements that include
groundwater cleanup actions, actions in residential areas or near schoc  institutional
controls, releases and migration, and dilution and dispersion. Ecology evaluated the
200-ZP-1 OU remedy usi.  these criteria.

Ecology believes that the 200-ZP-1 OU remedy provides for protection of human health
and the environment during the remedy action by using institutional controls to restrict
access and groundwater use for drinking and irrigation water while cleanup standards
are attained. The remedy will be protective in the future upon attaining the specified
cleanup levels which satisfy MTCA cleanup standards of 107 excess cancer risk and a
hazard quotient of 1 for hazardous constituents throughout the groundwater plume. State
and Federal ARARs will be attained once the cleanup standards are met.
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Compliance monitoring must be addressed in corrective action, and Ecology notes that
the ROD requires the development of a monitoring plan for the CERCLA action. In
addition, independent of any corrective action requirements, Ecologv must regulate
groundwater compliance and closure/post-closure for TSD units. ...e remedy intends to
remediate past and potential future contaminants coming into groundwater from the
single-shell tank farms (T, TX, and TY) or Low-Level Waste Management Areas 3 and 4.
These units are geographically located above the 200-ZP-1 OU.

Ecology will review any monitoring plan required by this ROD. 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 TSD units, or Ecology will impose required unit monitoring through
conditions in the Sitewide Permit.

The selected remedy meets the state’s requirements for permanent solution to the
maximum extent practicable because the intent is to return the groundwater to beneficial
uses, including use as a drinking water source. The remedy selected is an active
remedial measure that will remove 95% of the mass of carbon tetrachloride and a
substantial portion of the other contaminants within 25 years. The remedy relies on
MNA after the 25 years to meet the cleanup levels and institutional controls will be in
effect, precluding the use of groundwater until the cleanup levels are met. The state finds
this to be a reasonable restoration timeframe for the Hanford Site.

The public comment period and responsiveness summary address the public’s concerns.
After evaluating the remedy, the state has determined that Alternative 2, “Pump-and-
Treat, MNA, Flow-Path Control, and Institutional Controls,” is acceptable as a final
remedy, subject to the above comments.

10.9 COMMUNITY ACCEPTANCE

Overall the public was supportive of this action. The public’s comments, along with the
Tri-Parties’ responses, are included in the Responsiveness Summary in Part III of this ROD.

11.0 PRINCIPAL THREAT WASTES

The NCP states in 40 CFR 300.430(a)(iii)(A) and (B) that “EPA expects touse" tment to
address the principal threats posed by the site...” and “...to use engineering controls, such as
containment, for wastes that pose a relatively low long-term threat.” There are no known
contaminant source materials such as NAPLSs in the 200-ZP-1 OU groundwater that would serve
as a source of principal threat materials. The largest human health risk is exposure to
contaminated groundwater containing dissolved contaminants at concentrations above health-
based cleanup levels.

From a sitewide perspective, the wastes (i.e., source materials) present in the TSD units and 24
source-control OUs on the Central Plateau overlying the four Central P1 :au groundwater OUs
represent the principal threat materials for the Hanford 200 Area NPL site. The TSD closure and
remedial action decisions for the source-control OUs are being made separately under the
enforcement strategies and schedules contained in the Tri-Party Agreement and will consider the
nature and characteristics of the principal threat materials found in the source-control OUs.
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12.0 SELECTED F "MEDY

This ROD presents the selected final remedial action for the 200-ZP-1 OU in the Hanford Site,
200 Area, Benton County, Washington, in accordance with CERCLA, as amended by SARA,
and to the extent practicable, the NCP. This decision is based on the information contained in
the Administrative Record, which includes the public comments on the Proposed Plan for this
OU. An IRM is currently ongoing in the OU and will continue to operate under the requirements
established in the 200-ZP-1 IRM ROD until the treatment system required by this ROD ecomes
operational. The remedy specified in this ROD is expected to occur by the end of the year 2011.

The following subsections provide details on the rationale for the selected remedy, the
description of the selected remedy, the summary of estimated remedy costs, and expected
outcomes of the selected remedy.

12.1 SUMMARY OF THE RATIONALE FOR THE SELECTED REMEDY

The NCP establishes a national expectation for cleanup of groundwater at CERCLA sites: “EPA
expects to return use:  le ground waters to their beneficial uses wherever practicable, within a
timeframe that is reasonable given the particular circumstances of the site” (cited in the NCP,

40 CFR 300.430). Based on the results of the detailed analysis of alternatives and public
comments, DOE and PA have determined that Alternative 2 represents the best alternative to
return the groundwater to a level that supports future use as a potential domestic dri.  ng water
supply in a timeframe that is considered reasonable given the particular circumstances associated
with the 200-ZP-1 OU, as discussed in Section 10.0.

Three principal site-specific factors were considered: They are the 1) scale and 2) complexity of
the contamination at the 200-ZP-1 OU and 3) the goal of returning this aquifer to use as a
drinking water source. Because of the scale and complexity of the contamination, the No Action
alternative and Alternative 1 woul not be able to return the aquifer to beneficial use within 150
years. Alternative 2 requires restoration in 125 years by using active treatment to achieve long
term risk reduction. Alternative 2 is supported by the State and community, and was considered
to represent the best balance of tradeoffs with respect to the balancing and modifying criteria
under CERCLA,

There is no single technology capable of meeting the cleanup levels for the 200-ZP-1 OU within
150 years. Alternative 2 uses multiple components (i.e., pump-and-treat, M A, flow ath
control, and institutional controls) to address the key factors of scale, complexity, and restoration
timeframe. Pump-and-treat is used to contain and capture a large fraction of the mass of
contamination (i.e., 95% of the mass of carbon tetrachloride) early in the remedy’s lifecycle (25
years). However, the effectiveness of pump-and-treat will diminish over time, whereas the
effectiveness of natural attenuation is relatively constant. As a result, natural attenuation
eventually will become the dominant mechanism for continued reduction of contaminant
concentrations. The effectiveness of the remedy is further enhanced by controlli:  the direction
and rate of groundwater flow throughout the 200-ZP-1 OU using strategically placed extraction
and injection wells in the flow-path control component.

Treatment residuals will be generated as part of this action and are expected to meet waste
disposal criteria for on site disposal in the ERDF. Waste that does not meet ERDF waste
acceptance criteria will be sent offsite for treatment and disposal. Any offsite disposal will
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require a facility acceptability determination by EPA that the facility can receive CERCLA
waste.

Institutional controls provide protection from exposure to groundwater contamination for both
site workers and potential future users of groundwater until cleanup levels are achieved.

12.2 DETAILED ESCRIPTION OF THE SELECTED REMEDY

The selected remedy for the 200-ZP-1 OU is Alternative 2, “Pump-and-Treat, MNA, Flow-Path
Control, and Institutional Controls.” A detailed description of each component of the selected
remedy is provided in this section.

12.2.1 Pump-and-Treat Component

A groundwater pump-and-treat system will be designed, installed and operated in accordance
with an approved RD/RA work plan. The system w  be designed to capture and treat
contaminated groundwater to reduce the mass of carbon tetrachloride, total chromium
(chromium III and chromium V), nitrate, trichloroethylene, iodine-129, and technetium-99,
throughout the 200-ZP-1 OU by a minimum of 95% in 25 years. The pump-and-treat component
will be designed and implemented in combination with monitored natural attenuation to achieve
cleanup levels listed Table 11 for all COCs in 125 years. Carbon tetrachloride concentrations
in the groundwater above 100 pg/L correspond to approximately 95% of the mass of carbon
tetrachloride currently residing in the aquifer. The estimated pumping rate required to reduce the
mass of carbon tetrachloride by 95% in the expected timeframe is 1,600 gpm for this action. The
fate and transport evaluation estimated that a system comprised of 27 extraction and 27 injection
wells would be needed to achieve the design requirements.

Following extraction, the COCs in groundwater will be trea | to achieve the cleanup levels
listed in Table 11 (provided later in this ROD). The treated groundwater will then be returned to
the aquifer through injection wells.

Specific extraction and injection well locations, treatment equipment design, operation
requirements, and other system details will be determined during the remedial design phase and
will be documented in the RD/RA documents. The RD/RA documents will be reviewed and
approved by EPA. The remedial design will also consider as necessary the need for treatment of
other constituents (such as uranium) that may be captured by the 200-ZP-1 OU extraction wells.
While not COCs the 200-ZP-1 OU, such constituents may be encountered« ing- ©0 ion
fr.___ sources related to the other adjacent groundwater OUs.

There is no viable treatment technology to remove tritium from the groundwater. However, the
half-life of tritium is sufficiently short, so the tritium will decay below the cleanup standard
before it leaves the industrial land-use zone (see Figure 1).

12.2.2 Monitored Natural Attenuation (MNA) Component

In addition to the pump-and-treat system, natural attenuation processes will be used to reduce
concentrations to below the cleanup levels.

Natural attenuation processes to be relied on as part of this component include abiotic
degradation, dispersion, sorption, and, for tritium, natural radioactive decay. 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. Fate and transport analyses
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conducted as part of e FS indicate that the timeframe necessary to reduce the remaining COC
concentrations to acceptable levels through MNA will be approximately 100 years. Modeling
also indicates that this portion of the plume area will remain on the Central Plateau geographic
area during this timeframe.

Monitoring is required to be conducted over the life of the action to evaluate its performance and
optimize its effectiveness and shall be conducted in accordance with the approved RD/RA
documents. For the MNA component, monitoring locations, points of compliance and
specifications will be developed as part of the RD/RA documents that will provide data on
performance, includin  data indicating whether the key mechanisms of natural attenuation are
performing in a manner to satisfy selected remedy requirements and schedule.

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

1) Demonstrate whether or not the pump-and-treat system will remove at least 95%
of the mass of COCs in 25 years or less and whether the remedial action being
taken, including natural attenuation, will achieve cleanup levels for all COCs
within 125 years,

2) Detect changes in environmental conditions (e.g., hydrogeologic, geochemic:
microbiological, or other changes) that may reduce the efficacy of the pump-and-
treat system, natural attenuation processes, and the flow path control actions,

3) Identify any potentially toxic and/or mobile transformation products,

4) Veri 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,

5) Detect new releases of contaminants of concern to the environment that could
impact the effectiveness of the remedy,

6) Verify attainment of remediation requirements.

12.2.3 Flow-Path Control Component

Flow-path control is also required and shall be achieved by injecting the treated groundwat d
the aquifer to the northeast and east of the groundwater contamination (see F  ire 11) 1ch

the treated injected water in these locations will slow the natural eastward flow of most of the
groundwater and, as a result, keep COCs within the capture zone, as well as increase 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 northern
portion of the aquifer to flow northward through Gable Gap and toward the Columbia River.
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])).

Groundwater modeling is required to locate injection and extraction wells, to estimate required
injection and extraction rates, and to determine the location of injection wells for flow-path
control. This modeling and the design, installation and implementation of the flow path controls
shall be conducted  accordance with the approved RD/RA documents.
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12.2.4 Institutional Controls Component

200-ZP-1 OU groundwater use will be restricted for the foreseeable future until cleanup levels
are lieved.

The DOE is responsible for implementing, maintaining, reporting on, and enforcing ¢
institutional and land-use controls required under this ROD. Although DOE may later transfer
these procedural responsibilities to another party by contract, property transfer agreement, or
through other means, DOE shall retain ultimate responsibility for remedy integrity and
institutional controls. The current implementation, maintenance, and periodic inspection
requirements for the institutional controls at the Hanford Site are described in approved work
plans and in the Sitewide Institutional Controls Plan (DOE/RL-2001-41) that was prepared by
DOE and approved by EPA and Ecology in 2002. One requirement listed in the Sitewide
Institutional Controls Plan is the commitment to notify EPA and Ecology immediately upon
discovery of any activity that is inconsistent with the land-use designation of a site.

No later than 180 days after the ROD is signed, DOE shall update the Sitewide Institutional
Controls Plan to include the institutional controls required by this ROD and specify the
implementation and maintenance actions that will be taken, including periodic in zctions. The
revised Sitewide Institutional Controls Plan shall be submitted to EPA and Ecology for review
and approval as a Tri-Party Agreement primary document. The DOE sha comply with the
Sitewide Institutional Controls Plan as updated and approved by EPA and Ecology.

The following institutional control performance objectives are required to be metasp  of this
remedial action. 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 PA authorizes the removal of restrictions.

Institutional controls required through the time of completion of the remedy are:

D) The DOE shall control access to prevent unacceptable exposure of humans to
contaminants in the 200-ZP-1 OU groundwater addressed in the scope of this
ROD il 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.

3) The DOE shall prohibit well drilling in the 200-ZP-1 OU, exct  for monitoring,
characterization or remediation wells authorized in EPA-approved docum  ts.

4) Groundwater use in the 200-ZP-1 OU is prohibited, except for limited :h
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-
1 OU, as defined in the Decision document for the 200-ZP-1 OU.

5) The DOE shall post and maintain warning signs along pip: nes conveyi
untreated groundwater that caution site visitors and workers of potential hazards
from the 200-ZP-1 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 Sheriff’s Office for investigation and
evaluation of possible prosecution.
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7) Activities that would disrupt 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, monitoring wells).

9) The DOE shall report on the effectiveness of institutional controls for the
200-ZP-1 OU remedy in an annual report, 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)  The DOE will provide notice to EPA at least six 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 ICs. If it is not possible for DOE
to notify EPA at least six months prior to any transfer or s: :, then the 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 ICs. In addition to the land transfer notice and
discussion provisions above, the DOE further agrees to provide EPA with similar
notice, within the same time frames, 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-1
groundwater 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.

12.2.5 Land-Use Control Boundary for the 200-ZP-1 Operable Unit

For federal facility RODs, EPA requires the inclusion of a land use control boundary map. For
the 200-ZP-1 OU, the land use control boundary is shown on Figure 12.

12.2.6 Five-Year Review Component for the Selected Remedy

A review (in accordance with 40 CFR 300.430[f][4][ii]) is required atamin ur ‘ery five
yearsifar :dy is selected that results in hazardous substances, pollutants or contamin s
remaining at the site above levels that allow for unlimited use and unrestricted exposure.
However, because the selected remedy will not achieve levels that allow for unlimited use and
unrestricted exposure within five years, DOE and EPA have agreed to conduct 5 year reviews in
accordance with EPA policy until cleanup levels established in this ROD are attained. I riews
will begin S years after initiation of the remedial action to help ensure that the selected r  edy is
protective of human health and the environment.
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12.3 SUMMARY OF THE ESTIMATED REMEDY COST

The summary of costs for the selected remedy is shown below in Tables 9 and 10. Table 9
presents the estimate capital, annual, and other periodic costs for the selected remedy, in non-
discounted dollars. Table 10 then summarizes the present worth costs for the selected remedy
over its full life cycle (estimated 125 years). The present worth cost of the selected remedy, as
shown in Table 10, is $174 million.

The cost elements and the resulting present worth cost estimate provide an order-of-magnitude
engineering cost estimate that is expected to be +50% to -30% of the actual project cost.
Changes in the cost elements are likely to occur because of new information and data collected
during the engineering design of the selected remedy. Major changes will be documented in the
form of a memorand i in the Administrative Record file, an explanation of significant
difference, or a ROD amendment, as appropriate.
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The selected remedy provides adequate short-term effectiveness and is technically
implementable. The services and materials required to implement this remedy are readily
available and use current technologies.

13 PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

The NCP states in 40 CFR 300.430(a)(iii)(A) and (B) that “EPA expects to use treatment to
address the principal threats posed by the site...” and “...to use engineering controls, such as
containment, for wastes that pose a relatively low long-term threat.” There are no known
contaminant source materials such as NAPLs in the 200-ZP-1 OU groundwater that would serve
as a source of principal threat materials. The largest human health risk is exposure to
contaminated groundwater containing dissolved contaminants at concentrations above health-
based cleanup levels.

Groundwater treatm  will be a significant element of the selected remedv for the 200-ZP-1
Groundwater OU. The extraction well and groundwater reinjection netwo  will serve to
efficiently capture, contain, and control the further migration of contaminated groundwater, and
to remove contaminant mass from the affected portions of the aquifer to achieve mass-based
removal requirements for the COCs. The extracted groundwater that is collected from the
extraction well network will be treated to achieve health-protective cleanup levels prior to
injection back into the aquifer. By using groundwater treatment as a significant portion of the
remedy, the statutory preference for remedies that employ treatment as a principal element is
satisfied.

13.6 FIVE-YEAR REVIEW REQUIREMENTS

A review (in accordance with 40 CFR 300.430{t #][i1]) is required at a minimum every five
years if a remedy is selected that results in hazardous substances, pollutants or contaminants
remaining at the site above levels that allow for unlimited use and unrestricted exposure.
However, because the selected remedy will not achieve levels that allow for unlimited e d
unrestricted exposure within five years, DOE and EPA have agreed to conduct 5 year reviews in
accordance with EPA policy until cleanup levels established in this ROD are attained. Reviews
will begin 5 years after initiation of the remedial action to help ensure that the selected remedy is
protective of human health and the environment.

14.0 DOCUMENTATION C. SIGNIl _“ANT CHANGES FROM
« REFERRED ALTERNATIVE OF PROPOSED PLAN

There were no sign cant changes to the selected remedy based on public comments.
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PART III: RESPONSIVENESS SUMMARY

1.0 INTRODUCTION

is responsiveness summary was prepared in accordance with the requirements of
Section 117(b) of CERCLA, as amended. The purpose of this responsiveness summary is to
summarize and respond to significant public comments on the Proposed Plan for remediation of
the 200-ZP-1 Groundwater OU on the Hanford Site. The public comments were separated out
and aggregated into general categories:

¢ Support for Alternative 2

e Proposed Plan Organization

¢ Community Participation

e ROD: Inclusion of 5-Year Review and Interim ROD Issues

o Implementation of Final Remedy and Future Performance Monitoring
o Sufficiency of Data to Support Remedy Selection

e OU Integration

¢ CERCLA/RCRA Integration

* ARAR Issues

e Other Comments on the Content of the Proposed Plan

¢ General Comments.

20 COMMUNITY INVOLVEMENT

A 30-day public comment period for the Proposed Plan (DOE/RL-2007-33) ran fro: July 21
through August 19, 2008. This comment period was publicized via a newspaper advertiseme:
in the Tri-City Herald on July 21, 2008, and a fact sheet was mailed or sent electronically to
mo than 1,500 individuals on the Tri-Party Agreement mailing list. T A_ 1 also offe
the opportunity for a public meeting if requested. No requests for a public meeting were
received.

3.0 COMMENTS AND RESPONSES
Six commenters provided public comments. The name of the commenter, their con 1ents, and
the responses from the Tri Party Agencies are presented below.

e Marion Moos - MM

e Oregon Department of Energy - ODOE

¢ Richard Smith - RS

» Nez Perce Tribe - NPT
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» Alisa Huckaby - AH
¢ Sylvia Haven — SH.

SUPPORT FOR ALTERNATIVE 2

The following four comments express support for the preferred alternative (Pump-and-Treat,
MNA, Flow-Path Control, and Institutional Controls) described in the Proposed Plan for the
200-ZP-1 OU.

Comment 1
I chose alternative # 2. MM
men; "~

Oregon continues to agree that the ongoing active treatment (Alternative 2) is the correct choice
for addressing the 200-ZP-1 contamination and DOE sho1 1 move forward with the planned
expansion of this system. ODOE

Comment 3
Of the alternatives selected for evaluation, Alternative 2 is clearly the better choice. RS
Comp~=*1

The Nez Perce ERWM appreciates the opportunity to review the Proposed Plan for Remediation
of the 200-ZP-1 Groundwater Operable Unit (DOE/RL-2007-33, Rev. 0). We support the
Tri-Parties selection of Alternative 2, which consists of Pump-and-Treat, Monitored Natural
Attenuation, Flow-Path Control, and Institutional Controls. NPT

RESPONSE TO "™MMI'™™S: The Tri Parties agree and have selected Alternative 2 as the
remedy for the 200-2P-1 Ou.

PROPOSED PLAN ORGANIZATION
Comment |

Editorially, the plan is fairly well written. We appreciate that the plan used an active writing
style with a reduced amount of jargon, as well as several thor  tful editorial choices. hese
included the use of bolded text to refer readers to a glossary of technical terms in an appendix
(rather than defining terms in text) and placement of appendices (such as the glossary and the
table of abbreviations and acronyms) at the end rather than the beginning. These sma elements
make the plan more readable. We hope that these practices will be adopted more widely and not
limited to documents issued for public comment. ODOE

Comment 2

These documents are far better in terms of organization and presentation than many earlier
documents of this type. The alternatives and the conclusions are presented right up front, so e
reader knows immediately what possibilities were considered and which one was chosen for
remediation. The glossary is extensive and fairly complete. I commend 'OE/RL for these
improvements in their documents. RS

RESPONSE T "OMMENTS: The Tri-Parties appreciate these observations.

75







Comment 3

After the Interim Actions section, it is recommended that an additional section be added which
describes the most recent 5-year ROD reviews that have been performed. Clearly, if the
proposed plan were to acknowledge the most recent 5-year ROD review’s deferral of

a protectiveness determination associated with the carbon tetrachloride remediation, it would be
concluded that insufficient contamination characterization information has been collected,
modifications to existing effective remediations (i.e., soil vapor extraction) to increase efficiency
have not been adequ: ly evaluated and/or implemented, and existing characterization
information has not been adequately evaluated to allow a protectiveness dete  ination. Unt

a protectiveness determination is made as prescribed by the 5-year ROD review, it is respectfully
submitted that the proposed actions should not precede a final ROD. AH

Comment 4

Due to the provision of a too-short public review and comment period (30 days), this reviewer
was unable to complete the review of this complex and technical proposed plan. While this
reviewer fi y supports the proposed remediation actions, as the above comments communicate
in various ways, characterization is inadequate and data interpretation/evaluation is not
sufficiently conservative. Therefore, considering the many deficiencies, omissions, and concerns
identified above, the ROD that this proposed plan is intended to support should not be final. AH

Comme * -~

Alternative 2 is desct 2d as being recommended because it “uses a proven array of
technologies.” Although the technologies are “proven” does not mean they will achieve the
stated remedial action goals. Furthermore, the proposed plan states: “The goal of the preferred
alternative is to return the aquifer to its beneficial use, and the proposed cleanup levels for the
200-ZP-1 COCs have been identified accordingly.” Due to the concerns regarding the COCs and
the supporting document’s failure to address concerns regarding the accuracy of measurement of
groundwater contaminant concentrations, it is recommended that the text identify that this action
will support the issuance of an interim ROD rather than a final ROD until such time 1t
deficiencies associated with the basis are resolved. AH

Commce—* <

After the Interim Actions section, it is recommended that an additional section be ¢  :d which
describes the most recent 5-year ROD reviews that have been performed. Itisreqq  2d that the
issue of there being less than adequate deep groundwater monitoring data downgradient of

T Tank Farm to define the nature and extent of technetium-99 (Tc-99) groundwater plume near
T Tank Farm be clearly identified. It is also requested that the proposed plan identify at a data
quality objective process and sampling plan was generated but that the nature and extend of e
Tc-99 has not been adequately characterized to support a final ROD. AH

Comment 7

ne vertical distribution of contamination is poorly defined, and additional characterization is
needed to better define the vertical distribution and movement of contamination within the
aquifer. This characterization should facilitate a more cost-effective and timely remediation of
the aquifer. NPT
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Comment 4

We are also concerned that the only mention of future monitoring in the plan is in the context of
introducing the idea « a possible technical impracticability waiver. Given that the plan calls for
more than two dozen extraction and injection wells to be operated for a quarter century, DOE
must expect and plan to incorporate advances in cleanup and monitoring technology rough
time, not plan to seek a waiver if the proposed remedy provides disappointing results. The
alternative to success with the Proposed Plan is finding more effective approaches, not declaring
that cleanup is technically impractical. ODOE

L 4 SRR

We still have many of the concerns that we noted in our comments on the previous d f this
plan, which we provided by letter on November 13, 2007. We particularly stress the | for
close monitoring of the cleanup progress with this plan and the need to use the monitoring results

to refine and improve , including the underlying conceptual site model and risk assessment.
ODOE

Comment 6

The behavior of technetium-99 sources and plumes are not well understood, and the plan may
have to be revised to address these. ODOE

Comment 7

There is a strong chance that a significant mass of the carbon tetrachloride is present as dense,
nonaq p! e liquid, or DNAPL. The plan supposes that little or no carbon tetrachloride is
present as DNAPL. e key sign will be the response of the carbon tetrachloride levels in
groundwater through time as the treatment progresses. As we suggested in our prior letter, D(
should pilot the use of additional treatments (electrical resistance heating and anaerobic
bioremediation) to develop the ability to respond if the selected remedy is not performing as
expected. ODOE

Summary of Comments and Issues Raised Concerning Implementation of the Proposed
Remedy and Future Performance Monitoring

One commenter noted that a recent expansion of the 200-ZP-1 OU well network (conducted as
part of the existing  :rim action) may resultin  hnetium-99 being drawn into the treatment
system and requested that the Proposed Plan describe how this circumstance will be addressed.

One commenter requested that an examination of the efficiency and effectiveness of a specific
well be included in e Proposed Plan, as well as a summary of 5-year review results conducted
for the existing interim action.

Another commenter noted that the behavior of technetium-99 sources and plumes are not well
understood and sug :sted possible revisions to the Proposed Plan. One commenter noted that

a strong chance may exist that a significant mass of carbon tetrachloride is presentasal APL,
and that the current plan supposes that little or no carbon tetrachloride is present as ~ \PL.
Another commenter urges DOE to consider the use of treatment projects such as €l al
resistivity heating and anaerobic bioremediation to address the presence of significant DNAPL
should that condition be discovered.
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removal associated with the pump-and-treat technology and monitored natural attenuation can be
found in Appendix D of the FS (DOE/RL-2007-28).

D-~- Monitoring: Performance monitoring is required as part of the selected remedy. The
aiscussion in the Proposed Plan was not meant to imply that the only monitoring that would e
conducted would be in support of developing a case for a technical impracticability v  ver, but
rather would be integrated into a lifecycle approach for tracking the progress and effectiveness of
the remedy across all components. Design and other system details will be determined during
remedial design.

The DOE intends to continue to evaluate emerging or innovative technologies to enhance
contaminant recovery from the aquifer and/or treatment of the groundwater over the : of the
remedial action.

While monitoring information would be part of a potential technical impracticability waiver
request, if one is fou | to be necessary at some point in the future, the inclusion of the technical
impracticability disc  sion in the Proposed Plan was meant to alert the public that the possibility
exists of seeking such a waiver in the future. The intent of the discussion was to provide
background on the procedural mechanism of how such a waiver would occur in the future should
it be necessary, and to reflect national experience with complex and large-scale groundwater
cleanup remedies similar to that proposed for the 200-ZP-1 OU.

SU TICIENCY OF DATA TO SUPPORT REMEDY SELECTION
Comment 1

The Proposed Plan 1 mtifies that the plan summarizes “...the findings of the RI report (Remedial
Investigation Report for the 200-ZP-1 Groundwater Operable Unit [DOE/RL-2006-24]), the FS
report (DOE/RI.-2007-28), and the baseline risk assessment contained in the FS report.” Tt
reviewer has reviewed those reports and they do not address such issues as: filtering of
groundwater prior to analysis for metals, the length of groundwater monitoring well ¢ en
length, the lack of depth-discrete monitoring, etc... Therefore, it is submitted that the DD that
this Proposed Plan (including the three above-referenced documents) is based on is insufficient
to defensively suppo 1 final ROD. It is recommended that the ROD continue to be interim,
rather than final. AH

£ . a N

o  Current Extent of Contamination: It is recommended =~  title of the section be
changed to: “Current Extent of Characterized Contamination.” Due to the lack of adequate
vertical groundwater contamination characterization through the unconfined, semi-confined, and
confined aquifers, the title and text should not imply that carbon tetrachloride and other
contaminants have been characterized. AH

Comment 3

[On] page 8, Curre1 Extent of Characterized Contamination: The text states: “The )7 wells
were selected because their well depths were the most representative of those depths to which
groundwater supply wells might be drilled...” RCRA and MTCA cleanup levels do not focus ¢
“portions” of the aquifer to be remediated. The text should identify how this satisfies applicable
RCRA and MTCA corrective action requirements. It is this reviewer’s opinion that such
statements only support why the eventual ROD should be interim and not final. AH
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Comment 14

Due to this reviewer’s concern regarding the adequacy of the COPC and COC lists, it is
requested that the Prc  >sed Plan identify that a large percentage of groundwater monitoring
results for metals that the RUFS used were filtered. It is also requested that the Proposed Plan
explain how the RI/FS evaluated the conserv  sm associated with using filtered metals sample
results in the risk assessment. Note: This reviewer’s review of the referenced documents did not
identify where this issue was addressed. AH

Comment 15

Due to this reviewer’s concern regarding the adequacy of the COPC and COC lists, it is
requested that the Proposed Plan identify if the accuracy of the contaminant concentrations were
evaluated in consider: on of the screen lengths of the groundwater monitoring wells. In
particular, typically, groundwater monitoring well screen lengths are 15 feet in length. At the
Hanford Site, screen lengths are typically much longer (30 feet). Considering the additional
screen length and the Hanford Site’s sampling methods (non-discrete-depth sampling), there is
a valid concern that measured contaminant concentrations may be inaccurate (i.e., d 1ited). Itis
also requested that the Proposed Plan explain how the RI/FS evaluated the conservatism
associated with use ¢  ong screen lengths. Note: This reviewer’s review of e referenced
documents did notic  tify where this issue was addressed. AH

nt 16

Due to the insufficient characterization of the entire aquifer, the statement that the p-and-
treat remediation will capture all but 5% of the carbon tetrachloride’s mass may not be accurate
and is without a technical defensible basis. Therefore, until such time that adequate
characterization of the entire unconfined, semi-confined, and confined aquifers beneath the
operable unit is achieved, the Proposed Plan and supporting documents should not claim th  all
carbon tetrachloride mass will be captured except 5%. AH

V 4 USSR Rl

Because the vertical extent of groundwater (unconfined, semi-confined, and confined)
contamination has not been characterized, the ROD should not be final. Similar to the 300-FF-5
groundwater OU that selected MNA as a remedy, the 200-ZP-1 OU ROD should not be final.
AH

Summary of Comments Concerning Sufficiency of Data to Supportl nedy Sele

One commenter provided comments indicating dissatisfaction with the sufficiency of elements of
the data used to develop the preferred remedy described in the Proposed Plan. The commenter
noted the following insufficiencies:

e Filtering of groundwater prior to analyses

¢ Length of monitoring well screens (contaminant “dilution” due to long screen lengths)
¢ Lack of depth-discrete monitoring

¢ Inadequate vertical characterization of the contamination within the aquifer

e Whetherda sets used portrayed the highest concentrations of te  netium-99, carbon

tetrachloride, and trichloroethylene measured to date.
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Comment 4

These documents clearly show the lack of coordination between vadose zone and groundwater
re diation planning efforts during the period of preparation. This entire analysis appears to be
driven by the existing inventory of COCs in the groundwater of this OU. It is not obvious that
any attempt was made in these analyses to handle the problem of variable es of vadose zone
transport of COCs into the underlying groundwater over time. There are statements in the FS to
the effect that the vadose zone transport problem will be handled by the vadose zone remediation
projects. Unfortunately, this approach clearly results in an underestimate ol e quantity of
COCs that will have to be removed over time in order to meet existing groundwater MCLs. The
reader is left with the idea that we know how much and how long the remediation process for the
existing COCs in the roundwater will require, but we have no clue as to the impact of vadose
zone transport of COCs or the time and effort required to meet groundwater MCLs over time.
RS

Comment 5

It would be interesting to see the analysis results from another alternative not studied

(i.e., Alternative 2 plus soil flushing with water). Soil flushing might be beneficial for more
rapid removal of the highly mobile species, such as technetium-99, and possibly some of ¢
other COCs as well. I am not aware of any actual analyses to date that have looked at the soil
flushing possibility, but such an analysis could show the possible benefits (or lack of benefits) of
this approach for vadose zone remediation, and for groundwater remediation. RS

Comment 6

Remediation of vadose zone contamination is a key component of groundwater remediation.
This proposed plan only discusses the waste sites in the 200-PW-1 Source Unit. Other source
units such as the tank farms, 200-SW-2, 200-TW-1&2, 200-LW 1&2, and 200-CW-5 source
units should be integrated into the groundwater remediation. NPT

Comment 7

The remediation of tI  200-ZP-1 Groundwater OU 1l need to be to be closely coordinated with
the remediation of 200-UP-1 Groundwater QU. NPT

Comment 8

The relationship of this groundwater unit to the source units and the vadose zone . ove,
particularly the 200 W-1 unit is critical. The plan notes that the Tri-Parties agreed tc

the risk assessment and feasibility studies for ZP-1 and PW-1 in parallel; however, the

are no longer proceeding in parallel. DOE is submitting a proposed plan for ZP-1 before the plan
for PW-1, which is turning out to be a complex and difficult challenge. ~ us, even if approved,
this plan must be considered conditional. DC . must expect and plan to reopen the conceptual
site model and the risk assessment for ZP-1 as new information is gained about contaminant fate
and transport through the vadose zone. ODOE

Summary of Comments and Issues Raised Concerning OU Integration

One commenter requested a section to be added to the Proposed Plan that discusses expanding
the existing soil vapor extraction system to remove additional carbon tetrachloride in the vadose
zone. The same commenter also noted that until all sources of carbon tetrachloride requiring
remediation are identified, the 200-ZP-1 OU ROD should be considered interim. In a separate
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TX-TY Tank Farm, Low Level Waste Management Area (LLWMA) 3, and LLWMA 4) and
clearly identify how : groundwater monitoring networks and programs will be affected. For
example, if the proposed actions will actually change the direction of groundwater flow beneath
a RCRA TSD regulated unit, the proposed plan should clearly identify this. Another example, if
the proposed actions  : anticipated to cause RCRA TSD regulated units to be non-compliant
(i.e., groundwater dit  ion change, dry wells, etc.) the Proposed Plan should « :arly identify
this. Another example, if the proposed actions are anticipated to cause RCRA TSD regulated
units to be non-com; ant, the proposed plan should clearly identify the administrative
mechanism for these affected units to become compliant. Another example, if the proposed
actions are anticipated to cause RCRA TSD regulated units to be non-compliant, the Proposed
Plan should identify the responsible agency’s approval with the anticipated state of non-
compliance. Another example, if the proposed actions are anticipated to affect RCRA SD
regulated unit corrective action decisions (i.e., T Farm and TX-TY Farm), the Proposed Plan
should clearly identify how groundwater protection standards of WAC 173-303-645 will be
satisfied at the point of compliance for those RCRA units. Clearly, there are many unanswered
questions as to how : proposed actions will affect RCRA regulated units and how the
applicable groundw: r protection standards of WAC 173-303-645 will be satisfied at the point
of compliance for these regulated TSD units. AH

RESPONSE T “OMMENTS:

The Proposed Plan is a summary-level document, and we chose not to include an extensive
discussion of the TSD units as they are not part of the 200-ZP-1 OU. It is recognized that
selected remedy may impact required groundwater monitoring for the TSD units, v ich is not
being addressed under the 200-ZP-1 ROD. Ecology does intend to address these requirements.

With respect to corrective action requirements, in concurring on the selected remedy, Ecology
has indicated that:

... Under the Hanford Facility Resource Conservation and Recovery Act Permit,
Dangerous Waste Portion (Site-wide Permit), issued under the HWMA, Ecology . ows
for work under other cleanup authorities or programs to be used to satisfy co  ctive
action requirements, provided such work protects human health and the environment:
Sitewide Permit Condition I11.Y.2. Ecology specifically accepts work under the Hanford
Federal Facility Agreement and Consent Order (HFFACO) and the CERCLA program
as satisfying corrective action requirements, subject to certain reservations. Sitewide
Permit Condition I1.Y.2.a. These reservations include a qualification that “a final
decision about satisfaction of corrective action requirements will be made in the context
of issuance of a final ROD.” Sitewide Permit Condition I1.Y.2.a.i.

Ecology also states that:

... in addition to jurisdiction asserted under the permit, certain HWMA corrective action

requirements are “applicable or relevant and appropriate requirements” (ARARs) under
CERCLA....Compliance monitoring must be addressed in corrective action, and Ecology
notes that the ROD requires development of a monitoring plan for the CERCLA action.
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APPENDIX A

APPLICABLE OR RELEVANT AM™ APPROPRIATE REQUIREMENTS
AND TO BE CONSIDERED CRITERIA
FO THE 200-ZP-1 Or=R " "LE UNIT

The selected final remedy shall attain all Federal and State ARARs, as required
by 40 CFR 300.430(1)(5)(ii)(B) and (C). No ARARs were waived for this action.
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Table A-3. Identification of To Be Considered Criteria

Criteria To Be Considered

Rationale
for Use

Muissnis Ta Ra Considered

rinat nanjora Comprehensive Lana-Use rian Environmental Impact
Statement (DOE/EIS-0222F, 1999).

Established the future land-use projections for the Central P|

OSWER Directive 9200.4-17P, Use of Monitored Natural Attenuation at
Superfund, RCRA Corrective Action, and Underground Storage Tank Sites

Provided the tramework and appropriateness for usmg the MNA as a remedy component for
organic and inorganic contaminants.

Response to HAB Advice #132, Exposure Scenarios Task Force on the
200 Area (Klein et al. 2002)

Provided the basis for the reasonableness of the estimated cleanup time for the selected
remedy.

OSWER Directive 9234.1, Applicability of Land Disposal Restrictions to
RCRA and CERCLA Ground Water Treatment Reinjection Superfund
Management Review: Recommendation No. 26

Provided the basis tor the accepability of remyection of treated groundwater containing
listed dangerous wastes under RCRA.

HAB Hanford Advisory Board

MNA = monitored natural attenuation

OSWER = Office of Solid Waste and Emergency Response
RCRA = Resource Conservation and Recovery Act of 1976
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