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PART DECLARATION OF THE RECORD OF DECISION

1.0 Site Name and Location

USDOE Hanford 1  Area

100-FR-1, 100-FR-2, 100-FR-3, 100-1U-2, and 100-IU-6 Operable Units
Benton County, Washington

EPA ID: #WA3890090076

2.0  Statement of Basis and Purpose

This decision docui pres he selected remedies for 100-FR-1, 100-FR-2, 100-FR-3, 100-1U-2,
and 100-1U-6 Oper Units (OUs), which are part of the Hanford Site, 100 Area, in Benton County,
Washington. These five OUs are referred to collectively as the 100-F/IU area.

The selected remedies were 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), and, to the extent practicable, the “N: nal Oil and Hazardous
Substances Pollution Contingency Plan” (40 Code of Federal Regulations [CFR] 300) (National
Contingency Plan [NCP]). This decision is based on the Administrative Records for each of these
operable units.

The State of Washington, through the Washington State Department of Ecology, does not concur with the
selected remedies at this time.

3.0 Assessment of the Site

The response actions selected in this Record of Decision (ROD) are 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.

4.0  Description of Selected Remedy

4.1 Overall Site C1 up Strategy

The River Corridor (100 and 300 Area National Priorities List [NPL] sites) and the Central Plateau (200
Area NPL site) are the two main geographic areas for cleanup work on the Hanford Site. The River
Corridor includes the former reactor operations and fuel fabrication areas adjacent to the Columbia River.
The Central Plateau includes the former :l-processing facilities and numerous waste disposal facilities.
To facilitate cleanup, the River Corridor, which spans approximately 220 mi?, was divided into six
geographic areas by DOE. These six areas were selected to define manageable portions of the River
Corridor that align with historical operations (e.g., uranium fuel rod preparation or reactor operations).
The 100-F/IU area is the largest of the six River Corridor areas.

This ROD presents the selected final remedial actions for the 100-FR-1, 100-FR-2, 100-IU-2, and
)0-IU-6 source OUs to address soil contamination and the 100-FR-3 groundwater OU which addresses

grour vater contamination from the 100-FR-1 and 100-FR-2 source OUs. Contaminated groundwater

originating from the Central Plateau that has migrated to the aquifer beneath the 100-IU-2 and






4.3.2 Monitored Natural Attenuation

Monitored Natural Attenuation (MNA) for the contaminated groundwater is required  the 100-FR-3 OU
until groundwater cleanup levels are achieved. MNA relies on natural attenuation processes that include a
variety of physical, chemical, or biological processes, which act without human intervention to reduce the
mass, toxicity, mobility, volume, or concentration of contaminants in soil or groundwater. These in situ
processes include biodegradation, dispersion, dilution, sorption, volatilization, radioactive decay, and
chemical or biologic stabilization, transformation, or destruction of contaminants.

The performance monitoring component of this remedy includes installation of new wells, periodic
sampling, laboratory analysis, and data evaluation to assess and confirm the natural a iwation processes,
rates of attenuation, and overall protectiveness. Operations and maintenance (O&M) activities for this
remedy include inspection, maintenance, and periodic replacement of monitoring wells.

4.3.3 Institutional Controls

ICs are used to protect the integrity of a response action and/or minimize exposure to contamination in
soil and groundwater until such contamination is at levels that allow for unlimited use and unrestricted
exposure (UU/UE). Required 1Cs include ICs to prohibit irrigation at one waste site and to prevent
inadvertent exposure to co nat  at« _ hat 15sites. ICs to restric’  oundwater 1 are required
until cleanup levels are achieved. DOE shall be responsible for implemenung, maintaining, reporting on
and enforcing ICs required under this ROD. Although the DOE may later transfer these procedural
responsibilities to another party by contract, property transfer agreement or through other means, the DOE
shall retain ultimate responsibility for remedy integrity. In  event that land is transferred out of federal
ownership, deed restrictions (proprietary controls such as easements and covenants) are required that are
legally enforceable against subsequent property owners.

Tahla 1 Wacta Qitac inalindad in thic DNAND

No additional action needed to meet selected 100-FR-1 (92) 100-F-4, 100-F-7, 100-F-9, 100-F-11, 100-F-12, 100-F-16,
remedy requirements 100-F-18, 100-F-23, 100-F-24, 100-F-25, 100-F-26:1, 100-F-26:2,
100-F-26:3, 100-F-26:4, 100-F-26:5, 100-F-26:6, 100-F-26:7,
100-F-26:8, 100-F-26:9, 100-F-26:10, 100-F-26:11, 100-F-26:12,
100-F-26:13, 100-F-26:14, 100-F-26:15, 100-F-26:16, 100-F-31,
100-F-33, 100-F-36, 100-F-37, 100-F-38, 100-F-39, 100-F-42,
100-F-43, 100-F-44:1, 100-F-44:2, 100-F-44:4, 100-F-44:5,
100-F-44:8, 100-F-44:9, 100-F-45, 100-F-46, 100-F-47, 100-F-48,
100-F-49, 100-F-51, 100-F-52, 100-F-53 100-F-54, 100-F-55,
100-F-56:1, 100-F-56:2, 100-F-57:1, 10C  57:2, 100-F-58,
100-F-59, 100-F-60, 100-F-61, 100-F-62, 100-F-63, 100-F-64,
100-F-65, 116-F-1, 116-F-3, 116-F-4, 116-F-5, 116-F-7:1,
116-F-7:2, 116-F-8, 116-F-10, 116-F-11, 116-F-15, 116-F-16,
118-F-8:1, 126-F-2, 128-F-2, 132-F-1, 132-F-3, 132-F-4:1,
132-F-4:2, 132-F-5, 132-F-6, 141-C, 182-F, 1607-F2, 1607-F3,
1607-F4, 1607-F5, 1607-F6, 1607-F7, UPR-100-F-2,
UPR-100-F-3

100-FR-2 (18) 100-F-2, 100-F-14, 100-F-15, 100-F-20, 100-F-35, 100-F-50,
118-F-1, 118-F-2, 118-F-3, 118-F-4, 118-F-5, 118-F-7, 120-F-1,
126-F-1, 128-F-1, 128-F-3, 1607-F1, 600-351

100-1U-2 (45) 600-5, 600-52, 600-98, 600-99, 600-100, 600-120, 600-124,
600-125, 600-127, 600-128, 600-129, 600-131, 600-132, 600-139,
600-176, 600-181, 600-182, 600-188, 600-190, 600-191, 600-201,
600-295, 600-296, 600-297, 600-302, 600-305:1, 600-305:2, 600-
305:3, 600-305:4, 600-305:5, 600-306, 600-307, 600-308, 600-
309, 600-310, 600-311, 600-312, 600-341:1, 600-341:2, 600-342,
600-343, 600-344, 600-345, 600-346, 628-1







The remedy for the 100-FR-3 OU does not satisfy the statutory preference for treatment as a principal
element of the remedy. It relies on natural attenuation processes instead of active engineered remedies

id efore, is considered a passive, rather than an active  atment technology. DC and EPA have
determined that the selec  remedies represent the maximum extent to which permanent solutions and
treatment techn gies can be utilized in a practicable manner at these OUs as the selected remedies
provide the best balance of trade-offs in terms of the five balancing remedy selection criteria while also
considering the statutory preference r treatment as a principal element.

Because the selected remedies will result in hazardous substances, pollutants or contaminants remaining
on-site above levels that allow for unlimited use and unrestricted exposure, a statutory review will be
conducted within five years after initiation of remedial action to ensure that the remedies are, or will be,
protective of human health and the environment. Five-year reviews will continue until hazardous
substances, pollutants or contaminants no longer remain present above levels that allow for unlimited use
and unrestricted exposure.

The preamble to the NCP states that when noncontiguous facilities are reasonably close to one another
and wastes at these sites are compatible for a selected treatment or disposal approach,

CERCLA § 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 100-FR-1, 100-FR-2, 100-FR-3, 100-IU-2, and 100-IU-6
OUs and the ERDF are reasonably close to one another, and the wastes in these OUs are compatible for
the selected disposal approach. Therefore, the sites are considered to be a single site for response
purposes.

6.0 ROD Data Certification Checklist

The information outlined in Table 2 is included in the Decision Summary (Part II) of this ROD.
Additional information can be found in the Administrative Records for each of these OUs.

Table 2.  )-FR-1, 100-FR-2, 100-FR-3, 100-1U-2, and 100-IU-6 OU: OD Data Certification Checklist

L ULIA AL UL CULILTTHT VL ULDY ) dHU LHTH TESPCLLIVE CULILTHU ALV aceuvn /
Baseline risk represented by the COCs >ection / i
Cleanup levels established for COCs and the basis tor these levels Tables 5, 6, 7
How source maierials constituting principal threat wastes are addressed Section 11
Current and reasonably anticipated future land use and current and potential future Section 6
beneficial uses of groundwater

Potential land and groundwater use that will be available at the site as a resun ur uie Section 6
selected remedy

Estimated capital, annual operations and maintenance, and total present value costs, Section 12.3
discount rate, and the number of years over which the remedy cost estimates are

projected

Key factors that led to selecting the remedy Section 12.1







PARTII: DECISION SUMMARY

This Decision Summary provides a summary of the site characteristics, alternatives evaluated, and the
analysis of those alternative. .or the 100-FR-1, 100-FR-2, 100-FR-3, 100-IU-2, and 100-IU-6 OUs at the
Hanford Site. Tt also ident ¥~ «~~ selected remedy for these OUs and explains how the remedy fulfills
statutory and regulatory re ents. Although some of the information in the Decision Summary is
similar to that in the Decle this section discusses the topics in more detail and provides the rationale
for the “summary declarations. - r'his section is based on the information that is available in the
Administrative Recor  for each of these OUs.

1.0 Site Name, Locatior ~=- Brief Description

The Hanford site is federally-ow: serty located in south eastern Washington State, which is
managed by the DOE. Hanford ¢ contains three listed NPL sites. One of the NPL sites is the 100
Area (EPA ID#: WA389009007¢ 1only referred to as the River Corridor portion of the Hanford
Site. To facil 2 cleanup, the Ri ridor, which spans approxin  ly 220 mi?, was div 1 into six
geographic areas by DOE. These 1s were selected to help define manageable portions of the River
Corridor that al’  with histori ations (e.g., u el rod preparation or reactor of  lions).

The 100-F/IU area is the largest of the six River Corridor areas.

The 100-F/IU area can be divided into two primary areas of use: the 100-F Reactor Area, and the
100-IU-2/IU-6 Area. The 100-F Reactor area encompasses approximately 2.8 km? (1.1 mi?) in the
northeast portion of the Hanford Site, adjacent to the Columbia River. The reactor’s primary mission was
plutonium production. The waste sites within : F Reactor area are included in either the 100-FR-1 or
100-FR-2 OUs. Groundwater contamination {from these source OUs is part of the 100 R-3 OU. The
100-IU-2 and 100-IU-6 OUs include the waste sites within an area between and outside the reactor

and production areas within the River Corridor (Figure 1). These two OUs include the pre-Hanford,
agriculture-based town of White Bluffs (100-IU-2) and the Hanford town site (100-IU-6).

Buildings (including the F Reactor) are not part of the operable units. Contaminated buildings are being
removed in accord with CERCLA Removal Action Memoranda. This ROD addresses all five operable
units. DOE is the lead agency responsible to perform the remedial actions, and the EPA is the lead
regulatory agency.

2.0 Site History and Enforcement Activities

This section provides background information on past activities at the Hanford Site that have led to the
current contamination at the 100-FR-1, 100-FR-2, 100-FR-3, 100-IU-2, and 100-IU-6 OUs. In addition,
this section contains information on how CERCLA has been applied to the investigation and cleanup of
these OUs.

2.1 Site Operational History

From 1943 to 1990, the primary mission of the Hanford site was the production of nuclear materials for
national defense. Operations at the Hanford Site included nu :ar fuel manufacturing, reactor operations,
fuel reprocessing, chemical separation, plutonium and uranium recovery, processing of fission products,
and waste partitioning. The 100-F Reactor’s primary mission was plutonium production. The water-
cooled nuclear reactor, associated structures, and processes that generated solid and liquid wastes were
the primary sources of contamination. Solid waste was placed in unlined burial grounds. Liquid
contaminants were released to the environment via retention basins, trenches, cribs, ditches, and through
outfall piping to the Columbia River. The secondary mission of the 100-F Reactor Area was the












AD NISTRATIVE RECORDS
U.S. Department of Energy
Administrative Record Center

2440 Stevens Center Place, Room 1101
Richland, WA

PUBLIC INFC MATION REPOSITORIES
(Contains limited documentation, but provides access to the online Administrative Records)

USDOE Public Reading Room University of Washington
Washington State University, Tri-Cities Suzzallo Library

Consolidated Information Center, Room 101-L Government Publications Division
2770 University Drive P.O. Box 352900

Richland, WA 99352 Seattle, WA 98195

Portland State University Gonz.  University

Branford P. Millar ™ “rary Foley Center Library

1875 SW Park Avenue East 502 Boone Avenue

Portland, OR 97207 Spokane, WA 99258

Responses to the comments received during the Proposed Plan public comment period are included in the
Responsiveness Summary, which is Part IIT of this ROD.

4.0  Scope and Role of the Response Action

The process for characterization and remediation of waste sites at the Hanford Site is addressed by the
Tri-Party Agreement. The River Corridor (100 and 300 Area NPL sites) and the Central Plateau (200
Area NPL site) are the two main  ographic areas for cleanup work on the Hanford Site. The River
Corridor includes the former reactor operations and fuel fabrication areas adjacent to the Columbia River.
The Central Plateau inclu  the former fuel-processing facilities and numerous waste disposal facilities.
To facilitate cleanup, the River Corridor was divided into six geographic areas by DOE. These six areas
were selected to define manageable portions of the River Corridor that align with historical operations
(e.g., uranium fuel rod preparation or reactor operations). The 100-F/IU is the largest of the six River
Corridor areas.

The Hanford cleanup strategy includes (1) removing contamination that is close to the Columbia River to
support reasonably anticipated future uses, protect the environment, restore groundwater to beneficial use
and ensure the aquatic life in the Columbia River is protected; and (2) moving the contaminated material
to the Central Plateau or other EPA-approved disposal facility in accordance with CERCLA remedy
requirements. This involves addressing contamination in soils, restoration of groundwater beneath the
Hanford Site to drinking water standards and ensuring that aquatic life in the Columbia River is protected
by achieving Ambient Water Quality Standards in areas where groundwater discharges to surface water.

Contaminated groundwater originating from the Central Plateau that has migrated to the aquifer beneath
the 100-IU-2 and 100-IU-6 OUs is not being addressed under this ROD. These groundwater contaminant
plumes will be addressed through the CERCLA process as part of Central Plateau groundwater OUs (200-
PO-1 and 200-BP-5).
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-..is ROD addresses the risk from releases and potential releases in the following OUs:

100-FR-1 waste sites
100-FR-2 waste sites
100-1U-2 waste sites
100-IU-6 waste sites
100-FR-3 groundwater

Portions of the 100-F/IU area shown in Figure 2 not included in these OUs are the following:

¢ All buildings, including 105-F Reactor Building — inactive facility, and
Laser terferometer Gravitational-Wave Observatory (LLIGO) — active facility

All of the remediation activities conducted in the 100-F/IU area have been the result of CERCLA
decisions, as listed below. There are no RCRA Treatment, Storage and Disposal (TSD) units in the 100-
F/TU area. Interim actions under CERCLA were initiated in the 100-F/IU area in 1997 for contaminated
waste tes in 100-FR-1 and 100-FR-2 and in 1999 for contaminated waste sites in 100-IU-2 and 100-1U-
6. There were no interim actions for contaminated groundwater in 100-FR-3. The following are the RODs
and associated Explanations of Significant Differences for these operable units:

e 1995 — Interim Remedial Action Record of Decision for the 100-BC-1, 100-DR-1, and 100-HR-1
Operable Units, Hanford Site, Benton County, Washington (EPA/ROD/R10-95/126)

e 1997 — Amendment to the Interim Remedial Action Record of Decision for the 100-BC-1,
100-DR-1, and 100-HR-1 Operable Units, Hanford Site, Benton County, Washington
(EPA/AMD/R10-97/044) (Note: This amendment added the 100-FR-1 and 100-FR-2 waste sites
to the interim remedial action ROD for the 100-BC-1, 100-DR-1, and 100-HR-1 OUs
[EPA/ROD/R10-95/126].)

e 1999 — Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2,
100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2, 100-1U-6, and
200-CW-3 Operable Units, Hanford Site, Benton County, Washington (100 Area Remaining
Sites) (EPA/ROD/R10-99/039)

e 2000 — Interim Remedial Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1,
100-DR-2, 100-FR-2, 100-HR-2, and 100-KR-2 Operable Units, Hanford Site (100 Area Burial
Grounds), Benton County, Washington (EPA/ROD/R10-00/121)

- 2000 — Explanation of Significant Differences for the 100 Area Remnaining Sites
Record of Decision: 100-1U-6 Operable Unit (EPA/ESD/R10-00/045)

- 2004 - Explanation of Significant Differences for the 100 Area Remaining Sites
Interim Remedial Action Record of Decision (EPA et al., 2004)

- 2009 — Explanation of Significant Differences for the 100 Area Remaining Sites
Interim Remedial Action Record of Decision: Hanford Site, Benton County,
Washington (EPA et al., 2009)

- 2011100 Area “Plug-In" and Candidate Waste Sites for Fiscal Year 2010 (EPA et
al., 2011)

- 2012 - 100 Area “Plug-In" and Candidate Waste Sites for Fiscal Year 2011 (EPA et
al., 2012)

Two action memoranda that apply to building deactivation, decommission, decontamination and
« 1olition in the 100-F/IU area are:

12



® 1997 — Action Memorandum: 100 B/C Area Ancillary Facilities and the 108-F Building Removal
Action, U.S. Departiment of Energy Hanford Site, Richland, WA (EPA and DC , 1997)

e 1998 — Action Memorandum 105-F and 105-DR Reactor Buildings and Ancillary Facilities
(Ecology et al., 1998)

Three five-year review reports have been issued. CERCLA and the NCP (40 CFR 300) require that
remedial actions that result in hazardous substances, pollutants or contaminants remaining at the site
above levels that allow for unlimited use and unrestricted exposure be reviewed at least every 5 years
after initiation of the selected remedial action to ensure that human health and the environment are being
protecte by the remedial action being implemented. Three five-year reviews have been completed for the
Hanford Site:

e 2001 - Hanford Site First CERCLA Five Year Review Report
e 2006 — Hanford Site Second CERCLA Five Year Review Report (DOE/RL-2006-20)
e 2012 — Hanford Site Third CERCLA Five Year Review Report (DOE/RL-2011-56)

5.0 te Characteristics

The following sections provide information on the 100-FR-1, 100-FR-2, 100-FR-3, 100-IU-2, and 100-
IU-6 OU site features, current land and groundwater uses, the nature and extent of contamination
(including groundwater plumes), and the conceptual site model (CSM) on contaminant migration and the
potential contaminant receptors.

5.1 Site Features and Land and Groundwater Use

The 100-F/IU area is mostly comprised of undeveloped land (Figure 2). The F Reactor remains in interim
safe storage. The Hanford scho  ind White Bluffs bank are two historic structures preserved in the
100-1U-6 and 100-1U-2 OUs, respectively.

The 100-F/IU area is being used for waste management, environmental monitoring, waste site
remediation, and conservation and restoration activities. The segment of the Columbia River adjacent to
the 100-F/IU area is used for a variety of recreational activities.

The raw water supply for the 100 and 200 Areas is provided from the Columbia River through a series of
pump houses, reservoirs, and pipelines. This water distribution system is known as the export water
system. A large part of this system intersects the 100-F/IU area of the River Corridor.

Many communities downstream of the Hanford Site draw water from the Columbia River for all or part of
their domestic water supply. The City of Richland’s water uptake is the closest to the Hanford Site. No
alternate water so es have been required for the City of Richland because of contamination resulting
from Hanford operations.
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For assessing residential risk from radionuclides in soil, the residential scenario is based on exposure to
soil within f »4.6 m (15 ft) which occurs over a 30-year period. The scenario evaluated is as follows.
A resic  ce ablished on the waste site and the resident receives exposure from direct contact with
the soil from the waste site and through the food chain. This includes potential exposure through external
radiation, incidental soil ingestion and inhalation of ambient dust particulates. The food chain pathway
includes exposure from consumption of fruits and vegetables grown in a backyard garden and
consumption of meat (beef and poultry) and milk from livestock raised in a pasture. Uptake of
contamination into crops and livestock is assumed to occur from contamination present in soil.
Contaminants in soil are transported through the soil column, into the underlying groundwater, and to a
hypothetical down gradient well located at the waste site boundary that is used for drinking water
consumption, irrigation of crops and watering livestock and consumption of fish raised in a pond of water
from the down gradient well. An additional evaluation was performed for groundwater if the only
exposure was through use of groundwater as a drinking water source (which includes other domestic uses
such as bathing and cooking). ’

The exposure pathways and duration in the MTCA unrestricted scenario used to evaluate risk and develop
cleanup levels for chemical soil contaminants are less conservative than the default residential scenario in
EPA guidance. However EPA guidance allows the use of site-specific scenarios for assessing risk and
setting cleanup levels. ...e N.. _A unrestricted scenario is single pathway, the lower of the ingestion or
inhalation. The EPA default residential scenario uses multiple pathways, which is the sum of ingestion,
inhalation and der 1 pathways. The MTCA duration is six ye ~ for ingestion and is  irty years for
inhalation. The EPA duration is thirty years for all pathways. The cancer risk limit for soil individual
chemical cleanup levels were set at the 1x10® limit in MTCA. Soil chemical cleanup levels must also
meet the multi-contaminant total cancer risk limit in MTCA of 1x107%. Although MTCA is less
conservative with respect to the risk scenarios, the acceptable MTCA risk limits are at the conservative
end of the NCP cancer risk range, which is 1x10™ to 1x10°%. 2.. . ZA uses the same hazard index of one
limit as EPA for non-cancer toxic effects. The cancer risk | it for soil radionuclide cleanup levels were
set at 1x10 risk limit or 15 mrem/year for isotopes where that is more conservative. Soil radionuclide
cleanup levels must also meet the multi-contaminant total cancer risk limit of 1x10*,

Human health risk from exposure to groundwater was evaluated through risk calculations and comparison
to federal and state drinking water or cleanup standards. For assessing human he  h risks from
radionuclides and chemicals in groundwater, = methodology identified in EPA’s tap water scenario was
used (residential drinking water source in EPA’s “Regional Screening Levels for Chemical Contaminants
at Superfund Sites”). The approach used assumes that the groundwater is used as a tap walter source for a
30 year period. Potential routes of exposure include ingestion, dermal contact and inhalation of volatiles
during household activities. Groundwater concentrations were also compared to existing deral and state
drinking water or cleanup standards.

7.1.3 Human Health Toxicity and Risk Characterization

All of the previously remediated waste sites in the 100-FR-1, 100-FR-2, 100-IU-2 and 100-IU-6 source
OUs (see Table 1) with closeout verification data from the shallow vadose zone from 0 to 4.6 m (0 to

15 ft) bgs were evaluated in the Rl risk assessment. One site (118-F-6) had residu  strontium-90
contamination that resulted in excess lifetime cancer risk (ELCR) greater than 1x10 based on the
residential exposure scenario. The 118-F-6 waste site reported a total ELCR of 1.8 x 10*. The exposure
point concentration (EPC) of strontium-90 is 4.1 pCi/g, based on maximum result observed during post-
remediation sampling. The EPC, which is greater than the residential direct contact cleanup level of 2.3
pCi/g, did not exceed the interim action cleanup level of 4.5 pCi/g. The residual strontium-90 is at a depth
of 210 4 m (6.6 to 13.1 ft) bgs and will decay to a total ELCR of less than 1.0 x 10 by year 2033. All
other previously remediated waste sites report ¢ tal excess lifetime cancer risk less than the MTCA
(“Human Health Risk Assessment Procedures” [WAC 173-340-708(5)]) total risk threshold of 1x107 and
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The risk assessment included evaluation of groundwater contamination using the EPA tap water scenario.
Both cancer and non-cancer risk were calculated for ingestion and dermal contact as well as inhalation of
volatile contaminants during household activities. Based on the results of the groundwater risk evaluation,
concentrations of strontit 90, Cr(VI), TCE, and nitrate exceeded risk thresholds and were identified as
COCs.

7.1.4 Uncertainties

Uncertainties in the risk . t arise due to multiple fa Hrs. Uncertainty reflects limitations in
knowledge, and simplify ptions must be made to quantify health risks. Uncertainties are
associated with sampling isis, sampling design, calculated exposure point concentrations, actual
eXpOosure verses exposuri 3, toxicity assumptions and risk characterization.

A significant uncertainty in the risk assessment is related to backfill. The risk assessment for waste sites
in the 100-FR-1, 100-FR-2, 100-IU-2 and 100-IU-6 source OUs that had completed interim remediation
did not consider the risk reduction resulting from backfill placed over residual contarr  ation. Post
excavation confirmatory sample data collected from the bottom and sides of the excavation hole to depths
as great as 4.6 m (15 ft) was used in the risk assessment as if ground surface contained contamination at
that concentration. C backf{ill reduces  tual risk.

For many waste sites, characterization data has been collected using both a statistical sampling design and
a focused sampling design which uses samples that have been taken in areas anticipated to be the most
contaminated. When both statistical and focused samples exist for an analyte at a waste site, risk could be
overestimated due to samj  bias. Focused samples tend to have higher contamination than siatistical
samples. During interim action remediation, statistical samples were used in a comparison to cleanup
levels, and for some sites focused samples were collected and compared with cleanup levels. These
uncertainties apply to both the human health and the ecological risk assessments.

7.2 Summary of Ecological Risk Assessment

The RCBRA and the 100-F/IU RI/FS r it evaluated ecological risks at the 100-F/IU area interim
remediated waste sites with upland habitat for potential ecological risks. The 100-F/IU RI/FS used
information from the RCBRA and other sources to evaluate the risk to populations and communities of
ecological receptors, and it was concluded that there was no ecological risk at remediated waste sites
within the 100-FR-1, 100-FR-2, 100-1U-2 and 100-IU-6 source OUs. The ecological risk evaluations have
concluded that 100-FR-1, 100 -2, 100-IU-2 and 100-IU-6 interim remedial actions that have achieved
interim action ROD cleanup levels to protect human health will also protect ecological receptors. For
100-FR-1, 100-FR-2, 100-IU-2 and 100-IU-6 waste sites that have not been interim remediated, once
human health cleanup levels are achieved, residual contamination would not be sufficient to adversely
impact populations and communities of ecological receptors as demonsirated by the interim remediated
sites.

The RCBRA and the CRC evaluated potential ecological risks present in the riparian, near-shore, and
river areas in the100-F/IU area. The 100-F/IU RI/FS used information from these risk assessments and
from other sources to evaluate risk to populations and communities of ecological receptors. The 100-F/[U
RI/FS evaluated contaminants present in these environments and pathways where Hanford Site operations
have or may have released contaminants to the riparian, near-shore, and river environments. The
evaluation included releases or potential releases of radionuclides, metals, and nitrate into the Columbia
River from groundwater. The 100-F/IU RI/FS concluded that there were no contaminants of ecological
concern or ecologicalr  to po  ations and communities due to e 100-FR-1, 100- -2, 100-FR-3,
100-IU-2, and 100-IU-6 OUs in riparian, near shore and river environments.
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waste site also consistently report  detected Cr(VI). Therefore, ICs for Alt ative S-2 includes an
irrigation prohibition above waste site 116-F-14 for surface water protection.

9.2 Description of Remedy Components for the 100-FR-3 Gro  1lwater QU

9.2.1 Alternative GW-1: No Action

Estimated capital cost: $0

Estimated annual O&M cost: $0

Estimated present value (discounted): $0

Estimated time to achieve cleanup levels: 35 years for Cr(VI), 80 years for nitrate, 150 years for
strontium-90, and 50 years for TCE

Under the No Action alternative, no active remedial action would bet = 1 to address potentia. :ats to
human health and the environment posed by the COCs present in the 100-FR-3 OU. All existing actions
would cease, including ICs and monitoring, which would potentially allow exposure to

contaminated groundwater.

9.2.2 Alternative GW-2: MNA and ICs

Estimated capital cost: $4.93 million

Estimated O&M cost: $54.7 million

1 mated present value (discounted): $36.3 million

Estimated time to achieve cleanup levels: 35 years for Cr(VI), 80 years for nitrate, 150 years for
strontium-90, and 50 years for TCE

Alternative GW-2 relies upon MNA processes to reduce groundwater COC concentrations to
concentrations less than the cleanup levels for 100-FR-3 OU groundwater shown in Table 7. Estimated
timeframes to achieve cleanup levels are identified above. ICs would be established and maintained to
prevent exposure to contaminated groundwater until cleanup levels are achieved.

MNA relies on natural attenuation - cesses that include a variety of physical, chemical, or biological
processes, which, under favorable conditions, act without human intervention to reduce the mass, toxicity,
mobility, volume, or concentration of contaminants in soil or groundwater. These in situ processes
include biodegradation, dispersion, dilution, sorption, volatilization, radioactive decay, and chemical or
biologic stabilization, transformation, or destruction of contaminants.

The primary natural attenuation processes for COCs present in 100-FR-3 include biodegradation and
abiotic degradation, radioactive decay, dispersion, volatilization, and sorption.

The MNA evaluation used a multiple lines-of-evidence approach as described in Use of Monitored
Natural Attenuation at Superfund, RCRA Corrective Action, and Underground Storage Tank Sites
(OSV.. _X Directive 92 4-17P) that considered the occurrence, mechanisms, rates, and expected
performance of natural attenuation processes in site conditions. Key elements of  : overall evaluation
included demonstrating the following:

1. Effective source control and performance monitoring

2. A clear and meaningful trend of decreasi  contaminant mass and/or concentration over time at
appropr 3 monitoring or sampling points
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Alternative GW-3 reduces Cr(VI), nitrate, strontium-90, and TCE concentrations through an ex situ
pump-and-treat system, with in situ treatment of nitrate, Cr(VI), and TCE. The strontium-90 plume and
the southern portion of the  rate plume would be reduced through MNA. ICs would be maintained to
prevent exposure to contaminated groundwater until cleanup levels are achieved.

Pump-and-treat uses a network of extraction and injection wells targeting each of the COC plumes,
combined with ex situ treatment at a central treatment facility, before reinjecting treated groundwater into
the aquifer. Ex situ groundwater tre  ent would use ion-exchange technology for Cr(VD), nitrate, and
strontium-90. Groundwater contaminated with TCE would be treated using an air stripper. The
groundwater pump-and-treat systems would include routine and preventive maintenance programs, as
well as replacement of pump-and-treat system components at the end of their design life.

In situ treatment would be accomplished by amending a portion of the treated water from the pump-and-
treat system with a carbon substrate before reinjection into the upgradient portion of the nitrate, Cr(VI),
and TCE plumes. The substrate type and concentration would be determined during remedial design.

Alternative  W-3 uses pump-and-treat for the higher concentration northern half of the nitrate plume, and
it relies on MNA to attenuate the lower concentration in the southern portion of the plume.

- Jmp-and-treat remediation has demonstrated limited effectiveness in reducing strontium-90
concentration because of the relative 1mobility of strontium-90. MNA, as described under

Alternative GW-2, would be used for residual strontium-90 and nitrate until cleanup levels are achieved.

9.2.4 Alternative GW-4: Enhanced Pump-and-Treat

Estimated capital cost: $96.5 million

Estimated O&M cost: $124 million

Estimated present value (discounted): $194 million

Estimated time to achieve cleanup levels: 10 years for Cr(VI), 25 years for nitrate, 150 years for
strontium-90, and 10 years for TCE

Alternative GW-4 reduces Cr(VI), strontium-90, TCE, and nitrate concentrations through enhanced
pump-and-treat for the 100-FR-3 OU plumes, including the southemn, less concentrated portion of

the nitrate plume. Groundwater pump-and-treat is used to control plume migration through hydraulic
containment and to remediate the groundwater plume through an extensive extraction well network and
treatment. The treatment system uses ion exchange for Cr(VI), strontium-90, and nitrate, and air stripping
for TCE. The groundwater pump-and-treat systems include routine and preventive maintenance programs,
as well as replacement of pump-and-treat system components at the end of their design life. MNA, as
described under Alternative GW-2, would be used for strontium-90 following the pump-and-trea  eriod
until cleanup levels are achieved. ICs would also be maintained to prevent exposure to contaminated
groundwater until cleanup levels are achieved.

9.3 Common Elements of Each Alternative
Remedial action alternatives developed for 100-FR-1, 100-FR-2, 100-FR-3, 100-IU-2, and 100-IU-6 OUs
have some components in common:

Institutional Controls. For 100-FR-1, 100-FR-2, 100-FR-3, 100-IU-2, and 100-IU-6 OUs, Alternatives
S-2, GW-2, GW-3 and GW-5 require ICs before, during and after the active 1ase of remedial action
implementation where ICs are required (o protect human health and the environment. ICs are used to
control access to residual contamination in soil and groundwater above standards for unlimited use and
unrestricted exposure. DOE will be responsible for implementing, maintaining, reporting on and
enforcing ICs. Although the DOE may later transfer these procedural responsibilities to another party by
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Available uses of 100-FR-3 groundwater under each of the groundwater alternatives will be unrestricted
use upon achieving cleanup levels. Strontium-90 cleanup levels will be met in approximately 150 years

under al atives. Cr(VI) cleanup levels will be met in approximately 5 to 35 years. Nitrate cleanup

level will be met in approximately 25 to 80 years. TCE cleanup level will be met in approximately 10 to
50 years.

10.0 Cc¢ parative /__alysis of Alternatives

is section of the ROD summarizes the comparative analysis of alternatives presented in the respective
feasibility study pc  on of the 100-F/IU RI/FS Report for the 100-FR-1, 100-FR-2, 100-FR-3, 100-1U-2,
and 100-TU-6 OUs. The major - ective 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(0)(5)(1), so the advantages and disadvantages of each alternative are clearly understood. The nine
CERCLA evaluation criteria are as follows:

Overall protection of human health and the environment

Compliance with applicable or relevant and appropriate requirements (ARARSs)
Long-term effectiveness and permanence

Reduction of t« ty, mobility, or volume  Hughtre ient

Short-term effectiveness

Implementability

Cost

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 for an alter  ive to be 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 acceptance and community acceptance, are defined as
“moditying criteria.” In the final comparison of alternatives to select a remedy, both balancing criteria
and modifying criteria are considered. The criteria were considered for each alternative, however, given
that Alternative S-1 (No Action) fails the “threshold criteria,” information regarding the performance of
this alternative with respect to the “primary balancing criteria” is not included. Table 9 shows summaries
of the comparative analysis for the groundwater alternatives.
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e Maintain the integrity of any current or future remedial or monitoring system such as monitoring
wells.

Prohibit the development and use of property for residential housing, elementary and secondary
schools, chi; :are facilities and playgrounds until cleanup levels are met.

® DOE shall employ and maintain an excavation permit program for protection of human health
against unacceptal  exposure, and protection of environmental and cultural resources.
The DOE shall report on the effectiveness of ICs for all OUs that are the subject of this Rt n
an annual report, or on an alternative reporting frequency specified by the lead r  1latory cy.
Such reporting may be for OUs individually or may be part of the Hanford Sitewide ICs report.

Measures that are necessary to ensure continuation of ICs shall be taken before any lease or transfer of
any land subject to ICs. DOE will provide notice to Ecology and EPA at least 6 months before any
transfer or sale of land subject to ICs so that the lead regulatory agency can be involved in discussions to
ensure that appropriate provisions are included in the transfer terms or conveyance documents t¢  intain
effective 1Cs. 1f it is not possible for DOE to notify Ecology and EPA at least 6 months before any
transfer or sale, DOE will notify Ecology and EPA as soon as possible, but no later than 60 days before
the transfer or sale of any property subject to ICs. In addition to the land transfer notice and discussion
provisions, DOE further agrees to provide Ecology and EPA with similar notice, within the same 1 e
frames, as to federal-to-federal transfer of property. DOE shall provide a copy of the executed deed or
transfer assembly to Ecology and EPA. DOE shall notify EPA and Ecology immediately upon discovery
of any activity inconsistent with the specific ICs.

12.2.4 Institutional Controls Component Unique to 100-FR-1 and 100-FR-2

The following institutional control performance objectives are required (o be met as part of this remedial
action for 100-FR-1 and 100-FR-2 OUs. Land-use controls will be maintained until cleanup levels are
achieved and the concentrations of hazardous substances are at such levels (o allow for unlimited use and
unrestricted exposure and EPA authorizes the removal of restrictions. ICs to be implemented by DOE to
support achievement of the RAOs include the following:

e Exposure to contamination deeper than 4.6 m (15 ft) bgs is nol anticipated. Where contamination
at depth exceeds the residential use cleanup levels, ICs are required to ensure future activities do
not bring this contamination to the surface or otherwise result in exposure to contaminant
concentrations that exceed the cleanup levels.

e Prohibit irrigation over or near waste site 116-F-14 that represents an unacceptable surface water
protection risk.

12.2.5 Institutional Controls Component Unique to 100-FR-3

The following institutional control performance objectives are required to be met as part of this remedial
action for )0-FR-3. Land-use controls will be maintained until cleanup levels are achieved and the
concentrations of hazardous substances are at such levels to allow for unlimited use and unrestricted

exp re and EPA authorizes the removal of restrictions. ICs to be implemented by DOE (o support
achievement of the RAOs include the following:

¢ DOE shall employ and maintain an excavation permit program limiting 100-FR-3 groundwater
access and use to research purposes and for monitoring and treatment in areas where groundwater
is above cleanup levels (see Figure 8).

e Prevent access or use of the groundwater for drinking water purposes until cleanup levels are met.
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§300.430(H) (1A This was accomplished by evaluating the “overall effectiveness” of those

alterna esthatsati  d the threshold criteria (i.e., were both protective of human health and the
environment and ARAR-compliant). Overall effectiveness was evaluated by assessing three of the five
balancing criteria in combination (long-term effectiveness and permanence; reduction in toxicity, mobility
and volume through treatment; and short-term effectiveness). Overall effectiveness was then compared to
costs to determine cost-effectiveness. The relationship of the overall effectiveness of these remedial
alternatives were determined to be proportional to their costs and hence these alternatives represent a
reasonable value for the money to be spent.

The estimated present worth cost of the selected remedies is $57 million ($20 million for Alternative S-2
and $37 million for Alternative GW-2). The selected remedy for groundwater wil  rovide an overall
level of protection comparable to Alternatives GW-3 and GW- 4 at a significantly 1ower cost ($177
million and $193 m ion respectively). The additional cost for pump-and-treat of the groundwater plt s
in Alternatives GW-3 and GW-4 do not provide a significant increase in protection of human health and
the environment since both of these alternatives rely on MNA to address strontium-90 contamination with
timeframes similar to the selected remedy for groundwater.

13.4  Use of Permanent Solutions and Alternative Treatment Technologies to the Maximum
Extent Practicable
This determination looks at whether the selected remedy provides the best balance of trade-offs among
the alternatives with respect to the balancing criteria set forth in NCP §300.430(f)(1)(i)(B). such that it
represents the maximum extent to which vermanence and treatment can be practicably utilized. NCP
§300.430(NH( (iiXE) provides that the b:  ncing shall e hasize the factors of “long-term effectiveness™
and “reduction of toxicity, mobility or volume through treatment,” d  all consider the preference for
treatment and bias against offsite disposal or untreated waste. The modifying criteria were also considered
in making this determination.

Contaminated soil resulting from waste sites using RTD will be treated to reduce toxicity and mobility
when necessary to (a) protect workers and prevent unacceptable environmental releases during the
remedial action and after disposal; and/or (b) meet applicable land disposal restrictions or the waste
acceptance criteria of the disposal facility. Treatment mav be in-situ or during excavation as needed to
control worker exposure. RTD is a permanent solution at includes treatment for some of the waste.

MNA uses natural attenuation processes that permanently reduce COC concentrations over time.
However, it is considered passive treatment rather than active treatment.

DOE and EPA have determined that the selected remedies represent the maximum extent to which
permanent solutions and treatment technologies can be utilized in a practicable manner at the site. Of
those alternatives that are protective of human health and the environment and comply with ARARs.
DOE and EPA have determined that the selected remedies provide the best balance of trade-offs in terms
of the five balancing criteria, while o considering the statutory preference for treatment as a principal
ele :nt and bias against off-site treatment and disposal and considering State and community acceptance.

1.5  Preference for Tre  entas aPrin )al Element
Principal threat waste is defined as source materials considered to be highly toxic or highly mobile that
generally cannot be reliably contained or would present a significant risk to human health or the
en' onment should exposure occur. They include soils containing significant concentrations of highly
toxic materials and surface or subsurface soils containing high concentrations of contaminants that are, or
potentially are mobile due to wind entrainment, volatilization, surface runoff, or subsurface transport.
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PAR III: RESPONSIVI [ESS SUMMARY

1.0  Introduction

This 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, criticisms, and new information submitted during the public comment
period on the Proposed ] n for ‘mediation of the 100-FR-1, 100-FR-2, 100-FR-3, 100-1U-2, and 100-
IU-6 Operable Units on the Hanford Site.

2.0 Community Involvement

A formal public comment period on the Proposed Plan, originally scheduled to run from June 9, 2014,
through July 9, 2014, was extended in response to requests from: et s. The 1blic comment
period ran from June 9, 2011 = ough August 11, 2014, Notice of the comment period and public meeting
on the Proposed Plan was published in the 7#/-City Herald on June 9, 2014. A fact sheet was mailed to
the Hanford mailing list and sent e ronically to those on the Hanford Listserv on June 9, 2014, which
provided information on how to access the Proposed Plan as well as links to key technical documents, and
information on the public meeting to be held in Hood River, OR, along with the associated webinar. A
second notice was published in the Tri-City Herald and sent electronically to those on the Hanford
Listserv on June 16, 2014 to inform the public about the new date for the public meeting.

Individuals sent written comments through the mail or electronically. Written and verbal comments were
also received at the public meeting held on July 23, 2014, in Hood River, OR. A live webinar of the
public meeting was also broadcast on the internet for those who could not attend the public meeting in
person, and comments could be submitted as part of that webinar.

3.0 Comments and Responses
Comments were received from both individuals and groups covering a range of topics and varying
perspectives. The public comments were separated and grouped into the following categories:

Alternative Selection
Institutional Control (ICs)
Strontium-90 Remediation
Land Use and Cleanup Levels
Tribal Issues

Endangered Species

Public Involvement

Supports Proposed Plan
Supports No Action

General Comments

Appendix A provides all the public comments received on the Proposed Plan and identifies which
categories each of the comments was placed in. A summary of significant public comments received and
agency responses is provided below by category.

Comment 1. Alternative Selection — Some comments questioned the range of alternatives considered for
soil and groundwater. Numerous comments received on the Proposed Plan expressed concern over the
proposed Alternative GW-2, including the length of monitored natural attenuation (MNA) and the
efficacy of groundwater cleanup. The concerns were largely based on a desire for a more active and
expedited remedy and generally preferred Alternative GW-4, suggesting that the methods that result in

63


















for TCE (ORNL ES/ER, ...1-96/R2, 1996, Toxicological Benchmarks for Screening Potential
Contaminants of Concern for Effects on Aquatic Biota). Steelhead are not affected by TCE.

The maximum detected concentration of strontium-90 in the most recent sampling (2013) in nearshore
groundwater wells was 26 pCi /L and the maximum in the aquifer tube samples was 5.8 pCi /L.
Porewate:r ncentrat . for the 100-F/IU area were non-detect. The final water biota concentration
guides (screening levels) recommended for strontium 90 are 278 pCi/L for riparian animals and 53,900
pCi/L for aquatic animals including fish. Pre: ted future concentrations are below both these biota
concentration guides, and current concentrations do not exceed the lowest  the biota concentration
guides throughout the plume. Hence, there is no evidence of adverse effects to steelhead from strontium-
90.

Cr(VI) concentrations in the 100-F Area groundwater ranged from 2.2 t0 93 ng/L.. A salmonid (including
steelhead) no observable effect concentration of 266 pg/L was presented in Appendix H of the 100-F/IU
RVFS. Cr(VI) in groundwater at 100-FR-3, throughout the current plume, is below no effect thresholds
for steelhead. Cr(VI) has no effect on steelhead.

Comment 7. Public Involvement —~ One commenter was concerned that there was not enough of an
effort to direct me  2rs of the publictotheh 1 mHc  River (i.e., appropriate and visible signage.
as well as informed hotel staff). Others believed that the webinar format for the public hearing was
ineffective and that if the webinar does not work or is not used. then more public meetings should be held.
Another comment suggested that > comment period for very significant river-corridor issues should be
extended to 90 days to allow ample time for interested parties to respond. One comment identified a lack
of detail in the Fact Sheet for the duration of ICs in Alternative S-2.

Response: Public involvement is important to the DOE and EPA, and stakeholders and the public are
expected to be included in the decision-making process at Hanford. The Hanford public involvement
team engaged stakeholders and the public throughout the CERCLA process for selecting this remedy.

DOE and EPA appreciate the suggestion (o have better signage at the meeting location and more informed
hott staff that can direct people to the meeting location. This is input that can be used to help improve
our process for public meetings.

A webinar was held in cor 1ction with the public meeting in  »od River, OR, on July 23, 2014. The
use of the webinar during the public meeting is a new approach being used to provide access 1o those not
able to attend the meeting in person. The webinar was designed to allow for full participation, including
allowing webinar participants to ask questions and provide comments for the record. DOE and EPA regret
that some webinar participants reported difficulties hearing the entire public meeting, and we appreciate
the feedback so we can continue to make improvements. The webinar is a technology that DOE and EPA
would like to continue using, however, the opportunity to request a public meeting to be held during the
public comment period will always be provided. Public meetings were held in all locations where a timely
request was submitted. DOE and EPA did not receive additional requests for public meetings after the
webinar and public meeting that was held in Hood River, OR.

The NCP requires a minimum of 30 days to comment on the information contained in the RI/FS Report
and Proposed Plan. In addition, the public comment period must be extended by a minimum of 30
additional days. upon timely request. A formal public comment period on the Proposed Plan, originally
scheduled to run from June 9, 2014, through July 9, 2014, was extended through August 11, 2014, in
response to requests from stakeholders. DOE and EPA believed that the 60 day public comment period
provided a reasonable opportunity for submission of written and oral comments on the Proposed Plan and
the material contained in the Administrative Record file.
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RAO
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RCRA
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ROD
RTD
STOMP
TCE
TPH
Tri-Party Agreement

Tri-Parties

UU/UE
USFWS

WAC

operations and maintenance
operable unit
polychlorinated biphenyl
preliminary remediation goal
remedial action objective

River Corridor Baseline Risk Assessment

Resource Conservation and Recovery Act of 1976

remedia’ *  estigation

Reasonable Maximum Exposure

Record of ision

removal. treatment, and disposal
Subsurface Transport Over Multiple Phases
trichloroethene

total petroleum hydrocarbon

Hanford Federal Faciliry Agreement and Consent Order

.S. Department of Energy, U.S. Environmen
Washington State Department of Ecology

unlimited use/unrestricted exposure
U.S. Fish and Wildlife Service

Washington Administrative Code
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August 11, 2014

Mail: Kim Ballinger

U.S. Department of Energy, Richland
Operations Office

P.O. Box 550, MSIN A7-75
Richland, WA 99352

J.D. Dowell

U.S. Department «  Energy
Richland Operations

PO Box 550

Richland, WA 99352

Via email to

RE: Public Comments on Proposed Plan for Remediation of the 100-FR-1,
100-FR-2, 100-FR-3, 100-1U-2, and 100-IU-6 Operable Units

Dear U.S. Department of Energy:

Columbia Riverkeeper  iverkeeper) submits the followir - omments on the U.S.
Department of Energy’s gy) Prc  sed Plan for Remediation of the 100-FR-1, 100-FR-2,
100-FR-3, 100-IU-2, and 100-IU-6 Operable Units (hereafter roposed P ). Riverkeeper has
significant concerns about Energy’s Proposed Plan to deal with radioactive and toxic pollution in
the 100 F Area and surrounding inactive units. The Proposed Plan could set a precedent for how
Energy approaches important decisions for cleanup at Hanford, and Riverkeeper urges Energy to
take a proactive, protective approach to dealing with dangerous waste in the 100 F Area.







The IU areas overlie grour vater plumes contaminated with radioactive and
chemical was much of which yo1” 1 ¢ outside the proposed decision
area. We are concerned that, by lumping cleanup of the IU areas into a plan that
primarily focuses on the F Reactor area (FR 1,2, & 3), the public will be
confused about the massive geographic scope and importance of Energy’s
decision. We urge Energy to make separate decisions for the FR 1, 2 &3 from
the IU areas currently include in Energy’s Proposed Plan. Additionally,
Energy shot 1 strive in future decisions to avoid combining areas with disparate
issues, both geographically and technically.

e Energy should routinely provide adequate f Hlic notice before scheduling
public meetings. In May, Energy scheduled public hearings with little prior
notice to interested stakehold . We appreciate that the meeting was shifted to
July 23", a date which afforded more op  tunity for public review of the plan
than the  zinal June hearing date. However, we urge Energy to establish
routinely a 90-day public comment period for very significant River Corridor
issues, such as the rec  t 300 Area and the current F Area Proposed Plan.

e During public hearings, we encourage Energy to provide adequate signage to
direct interested members of the public to the hearing. Without Riverkeeper
efforts, several members of the public (and hotel staff) would likely have failed
to locate the Hood River public hearing.

C_MMENTS ON 100 F AREA PROPOSED PLAN

A. Energy’s Preferred Alternative Relies Heavily on Monitored Natural
Attenuation and Institutional Controls, Which Do Not Protect Human Health
and the Environm

Energy’s preferred alternative fails to protect human health and the environment by
relying on monitored natural attenuation (MNA) and institutional controls (ICs), an approach
that will leave large quantities of hazardous chemical and radiological waste in soils and
groundwater for decades.

For example, using its MNA approa , Energy anticipates that Strontium-90 (Sr-90) will
remain above acceptable :vels for 150 years. In additionto:! 90, Energy’s Proposed Plan
leaves other ingerous contaminants in Hanford’s soils and groundwater. According to the
Proposed Plan, Energy’s models indicate that contaminants will require decades to naturally
attenuate:
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alternatives or other more active approaches may actually reduce contaminants, curtail the
overall time needed  til cleanup is attained and durably actually remove contaminants frr  the
aquifer, are better at ‘'manence. Unfortunately, EPA gives far too much weight to cost in
applying balancing criteria in evaluating alternatives in the 100-F Area. Cost of remediation
should not be a criterion that, on its own and in the absence of an accurate weighing of other
balancing criteria, leads EPA and Energy to support a proposed alternative that fails to achieve
an unrestricted use standard in the River Corridor.

Over the decades necessary to remediate the chemical and radioactive pollution in the F
Area, the use of ICs should not supplant an active response thatt  ts, contains, or removes
pollution that could impact groundwater and or the Columbia River.

B. Energy’s Cle: 'lan Fails to Provide a Reasonable Range of Alternatives for
Cleanup of H: | Soils

Energy’s Proposed Plan provides only two options for cleaning up contaminated soils in
the F Area. Soil alternative S-1 takes no action, while alternative S-2 engages in a limited
cleanup of soils in the F Area. Because Energy has determined that there is a basis for action,
the No Action alternative is effectively a baseline for evaluating the only Action Alternative, S-2.
Even in the ““action™ alternative, Energy plans to leave dangerous contamination in the soil at
100-F for decades. In short, Energy fails to provide a cleanup alternative that Riverkeeper can
s sort by limiting its consideration of options so narrowly that neither alternative provides a
solution that protects uman health and the environment.

Energy’s approach to the 116-F-8:3 site exemplifies the shortcomings of the Proposed
Plan. At 116-F-8:3, contamination poses a threat to people who might excavate below 15 feet in
Hanford’s soils, and ICs would be needed for 264 years to prevent people from being exposed to
dangerous waste. Even worse, the Proposed Plan requires an inde  ite prohibition on irrigation
in site 116-F-14, an open-ended institutional control that is designed to prevent future users of
the area frommob i hexavalent chromium through irrigation from the vadose zone into
groundwater.

Energy dismisses more aggressive cleanup options without giving them adequate
consideration. For example, the Proposed Plan acknov :dges that deeper excavation of some
sites may warrant further consideration, but the Proposed Plan dismisses an RTD option with
little discussion because of its cost. Energy writes, A rough order of magnitude cost for
excavation of the 116-F-14 site as an alternative to prohibiting irrigation was calculated to be
$107 million and was not evaluated further as one of the alternatives.™"" Energy provides little

"' Proposed Plan at 26.
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The Proposed Plan relies on a document, the River Corridor Baseline Risk Assessment
(RCBRA), that state and federal agencies, as well as the HAB, deemed severely flawed.'®
Riverkeeper urges Energy to consider input on the RCBRA’s deficiencies and to revise the
RCBRA. Until Energy fina 2s the RCBRA and res: ‘es issues raised by TPA agencies, the
Yakama Nation, the HAB, and others, the agency should rain from relying on its conclusions
in cleanup plans, including the Proposed Plan for the 100-F Area.

For example, both the Proposed Plan and the RCBRA fail to address adequately the
cumulative chemical and radiological risk of contaminants that are likely to enter the 100 F Area
from outside its boundary as a result of migrating plumes from other areas of the Hanford site.
For example, uranium, iodine-129, and other contaminants are expected to flow from the Central
Plateau through groundwater into thel 00 F Area and [U’s incorporated into the Proposec lan.
In short, the Proposed Plan should not rely on the RCBRA, which has unresolved flaws such as
anticipating a heavy reliance on institutional controls and lacking analysis of plumes entering the
Ri*  Corridor from the ( :au over the long term.

G. Energy Must Consult with the Services Under Section 7 of the Endangered Species
Act.

Pursuant to Section 7 of the Endangered Species Act (ESA), Energy must consult with
the National Marine Fisheries Service (NMFS) and the U.S. Fish and Wildlife Service (USFWS)
to determine how the proposed action may affect any threatened or endangered species in the
Columbia River. Riverkeeper has raised this issue in multiple comments on Hanford cleanup
and other federal actions at Hanford. See Columbia Riverkeeper Comment on Mercury Storage
at Hanford (Aug. 2009); Columbia Riverkeeper Comment on Tri-Party Agreement Proposed
Changes and Consent Decree (Dec. 2009); Columbia Riverkeeper Comment on Tank Closure
Waste Management Environmental Impact Statement (May 2010); and Columbia Riverkeeper
Comment on 300 Area Proposed Plan (September 2013).

Section 7 of the Endangered Species Act (ESA), the heart of the ESA’s requirements for
federal actions, imposes strict substantive and procedural duties on federal agencies to ensure
that their activities do not cause jeopardy to listed species or adverse modification to their critical
habitat. 16 U.S.C. § 1536(a)(2). The ESA mandates consultations to ensure that an agency
action “is not likc - to jeopardize the continued existence of any” listed species or adversely
modify critical habitat. 16 U.S.C. § 1536(a)(2). Because Energy’s Proposed Plan may affect
listed species and critical habitat, Energy has an affirmative duty to consult w1 the National
Marine Services and the U.S. Fish and Wildlife Service.

' See Hanford Advisory Board Advice No. 246 (June 3, 2011); Letter from EPA to the Hanford
Advisory Board (Sept. 16, 2011).
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Dennis Faulk, U.S. Environmental Protection Agency

Janel |, Washington Department of Ecology

Jean Vanni, Yakama Nation ERWM Program

Alex Nazarali, Confede ed Tribes of the Umatilla Indian Reservation
Jonathan Matt*- ~wvs, Nez Perce Tribe

Dale Engstrom, Oregon Department of Energy
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reduced to lev¢  that are protective of HHE.” Concentrations should 2 ieve or be below
cleanup s at end of time frame. Clarify if this was intent of statement.

Clarify source of proposed soil PRGs for protection of groundwater and surf 2 water for
Nitrate.
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