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This decision document presents the selected interim remedial actions for a portion of the U.S. Departmcnt A
of Energy (DOE) Hanford 100 Area, Hanford Site, Benton County, Washington. These actions were chosen
in accordance with the Comprehensive Enwronmental Response, Compensation, and Liability Act of 1980
(CERCLA), as amended by the Superfund Amendments and Reauthorization Act of 1986, and to the extent
practicable, the National Oil and Hazardous Substamces Pollution Contingency Plarn (NCP). Specifically,
the selected remedial actions will address Resource Conservation and Recovery Act (RCRA) past-practice
waste sites, unplanned releases (UPRs), spills, and associated piping in the 100-NR-1 Operable Unit (OU) as
listed in Appendix B, and the underlying groundwater, designated as the 100-NR-2 OU.- These sites are
located next to the Columbia River at the Hanford Site near Richland, Washington. The 100-NR-) -and 100-
NR-2 OUs are within the Hanford Site’s 100 Area, which'is a National Priorities List (NPL) site. The
decisions documented in this Interim Remedial Achon Record of Decision (ROD) are based on the
Administrative Record for the Hanford Site and for thc 100 NR 1 and 100-NR-2 OUs,

Thc State of Washington, acting through and by the State of Washmgton Department of Ecology (Ecology),
concurs with the remedies selected in this document.

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances in the waste sites and groundwater, if not addressed by
implementing the response actions selected in this Interim Action ROD, may present an imminent and-
substantial endangerment to the public health, welfare, or the environment.

INTEGRATION OF CERCLA AND RCRA REQUIREMENTS

DOE, Ecology, and the U.S. Environmental Protection Agency (EPA) (referred to as the Tri-Parties)
recognize the similarities between RCRA corrective action and CERCLA remedial action processes and their
common objective of protecting human health and the environment from potential releases of hazardous
substances, wastes, or constitueats. As such, the Tri-Parties are electing to combine response actions under
RCRA corrective action and CERCLA remedial action. The RCRA corrective action authorities have clear
jurisdiction over waste with chemical constituents (in particular, hazardous waste and hazardous
constituents), and mixed wastes (i.e., mixtures of hazardous waste and radiological contaminants), but not
over waste with radiological contaminants only. The CERCLA authorities provide jurisdiction over
hazardous substances, including radiological contaminants, The Tri-Parties agreed in the Hanford Federal
Facility Agreement and Consent Order (" 'rred to as the Tri-Party Agreement) that they intend for all



Facility Agreement and Consent Order (referred to as the Tri-Party Agreement) that they intend for all
remedial and corrective actions conducted under the Tri-Party Agreement to address all aspects of
contamination 50 no further action will be required under federal and state law. In particular, the Tri-Parties
agreed that any units managed under RCRA corrective action shall address all CERCLA hazardous
substances for the purposes of corrective action. Therefore, actions taken to remediate these OUs will

. comply véuth the provxswns of both CERCLA and RCRA. By applying CERCLA authority jointly with that

of RCRA, addmonal options for disposal of corrective action and remedial action wastes at the Hanford
Envxronmenta} Restoration Disposal Facility (ERDF) are possible. DOE shall comply with all permit
conditions stated in the Hanford Facility RCRA Permit for any site covered by this ROD, and issuance of this
ROD does not effect DOE’s obligation to comply with those permit conditions.

Itisthein  of the Tri-Parties to select the 1edy for sites requiri Aol ive

selected for those sites requiring CERCLA interim remedial actions. The ausyord Faciity RCra ernut has
been modified tc  clude the RCRA past practice waste sites in Modification E, as specified in Washington
Administrative Code (WAC} 173-303-830. The public has commented on the Permit conditions relevant to
these actions in accordance with the Tri-Party Agreement and applicable state and federal regulations.

DESCRIPTION OF THE SELECTED REMEDIES (100-NR-1 OU)

The selected interim remedial actions will reduce potential threats to human health and the eavironment at

' 100-NR-1 source waste sites. In addmon the remedial actions are intended to ensure that contaminants

present at these waste sites will not adversely nnpact extstmg groundwater quahty beneath the sites or
beneficial uses of the Columbxa River. .

The future land use for the 100 Area of the Hanford Site has not been determined. The selected interim
remedial actions are intended to not preclude any future land use (other than for the shoreliné site). Remedial
action objectives and cleanup standards will be re-evaluated if future land use and groundwater use
determinations are inconsistent with the selected remedy.

The selected remedies for the various waste site groups are listed in Table L. The source waste sites were
organized into five (5) waste groups based on their suspected primary contaminants and characteristics:
radioactive, petroleum (near-surface and deep contamination), inorganic, burn pit, and surface solid. A brief
summary of the major components of each remedy follows.

Institutional Controls at the Shoreline Site

Application of institutional controls by themsetves is not a final remedy, but is necessary under this interim
action ta protect human health-and the environment pending a final ROD for the 100-N Area.
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DESCRIPTION OF THE SELECTED REMEDY (100-NR-2 OU)

The selected interim remedial actions will reduce potentlal threats to human health and the environment at
the 100-NR-2 OU.

The selected remedies for the 100-NR-2 groundwater is continued operation of an existing pump and treat
system using an ion exchange resin to remove Sr-90. Furthermore, petroleum hydrocarbons have been
observed in two monitoring wells and free-floating product will be removed if observed during future

" monitoring activities.

The pump and treat system has been in operation si ~ September 1995 at the 100-NR-2 OU under the N-
Springs expedited response action and associated Action Memorand The system removes Strontium-90
(Sr-90) contaminated groundw. 1 31 exc a 1 o vz ’
unconfined aquifer using upgradient injection wells. 'The selected intertm action also provides some control
over movement of Sr-90 to the Columbia River and will not preclude possible final remedies at this QU. In
addition, an evaluation of groundwater remediation and river protection technologies for Sr-90 contamination
and evaluation of aquatic and riparian receptor impacts will be accomplished as part of this interim action.
The duration for completing an'evaluation of ecological impacts shall be approximately 5 years. During this
interim action, DOE will continue to.monitor the network of wells within the 100-N Area groundwater
system of intcrest (the uppermost, unconfined shallow system that has been contaminated by the source
waste sites) for all contaminants of concern. A brief summary of the major components of the. selected
groundwater interim remcdy follows: :

» 'Remove Sr-90 contaminated groundwater through extraction and treatment with ion exchange and
discharge treated groundwater upgradient into the aquifer. The system shall' operate continuously,
excluding maintenance operations, system modifications, and other approved shutdowns. Any
shutdown period greater than one (1) week shall reqmre notification to Ecology.

* Maintain Ecology approved groundwater monitoring well networks to monitor pump and treat
operations and impacts to groundwater.

* Evaluate technologies for Sr-90 removal and submit mformatlon to Ecology (by October 2004).

* Evaluate aquatic and riparian‘receptor impacts from contaminated groundwater and submit
information to Ecology (by October 2004).

* Remove Petroleum Hydrocarbons (frec-floating product) from any monitoring well and purge into
an on-site tank for disposal to an approved off-site or on-site facility.

s Remove Petroleum contaminated solid waste, treat if necessary, and dispose to ERDF.

* Dispose of non-hazardous wash/rinse waters to the Hanford Effluent Treatment Facility or other
facilities approved by Ecology.

IMPAC'I“ OF THE REMEDIAL ACTION DECISION ON THE RCRA PERMIT

This ROD addresses sites that require corrective action under RCRA Section 3004(u) (as implemented
through WAC 173-303). Section 3004(u) of RCRA requires that RCRA permits include corrective action
conditions as necessary to protect human health and the environment, including schedules of campliance for
work not completed at the time of permit issuance. Thus, the selected CERCLA remedy and the RCRA
corrective actions documented in this ROD have been incorporated into the Hanford Facility RCRA Permit
as the RCRA corrective action. Implementatlon of the corrective measures in the 100-NR-~1 OU will begin
upon completion of remedial actions for the 100-NR-1 treatment, storage, and disposal units and will follow
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the schedule identified in the Engineering Evaluation/Cost Analysis for the 100-N A Ancillary Facilities
and Integration Plan, DOE/RL-97-28, Rev. 1. This schedule will be incorporated into the Remedial Design
and Remedtal Action (RD/RA) Workplan.

The schedule for the interim measure at 100-NR-2 is an ongoing operation of the existing pump and treat
system. This system will operate continuously as described above.

STATUTORY DETERMINATIONS

The selected interim remedial actions for the 100-NR-1 waste sites (except the shoreline site) are protective
of human health and the environment, comply with federal and state requirements that are legally applicablc,
or relevant and appropriate (ARAR) for this action, and are cost effective.

The selected interim remedial actions for the 100-NR-2 groundwater are protective of human health and the
environment and are cost effective. However, they do not comply with some federal and state requirements
that are ARARs. This interim action ROD hereby grants a waiver to the following regulations: (1) Safe
Drinking Water Act of 1974 (SDWA) (40 U.S.C. 300, et seq.), ‘National Primary Drinking Water
Regulations” (40 Code of Federal Regulations [CFR] 141) due to the treated groundwater that will be re- -
injected into the aquifer may/will exceed the drinking water standard or maximum contaminant level of 8
picocuries/liter (pCVL) for Sr-90, based on system design, as well as 20,000 pCi/L for Tritium, and 45
milligrams/liter (mg/L) for nitrate; and (2) WAC 173-218, "U‘ndérground Injection Regulation™ due to the
treated groundwater may exceed the drinking water standard or maximam contaminant level for Sr-90,
tritium, and nitrate. Although this interim remedial action is designed prunanly for Sr-90, a waiver is still
necessary for tritium and nitrates based on the co-exxstence of” the contaminants-in the groundwatcr A final
remedy for the groundwater shall address all ARARs. - S

Utilization of Permanent Solutions and Alternative Treatment Technologies to the Maximum Extent
Practicable

The Tri-Parties have determined that the selected remedy for the 100-NR-1 source OU utilizes permanent
solutions and alternative trcatment technologies to the maximum extent practicable. Of the alternatives
analyzed, the selected remedy provides the best balance of tradeoffs in terms of long-term effectiveness and
permanence; reduction in toxicity, mobility, or volume achieved through treatment; short-term effectiveness;
implementability; cost; and also considers the statutory preference for treatment as a principal element and
considering state and community acceptance. The 100-NR-2 OU selected remedy is considered an interim
action that will require further evaluation and final remedy selection. Remediation of the shoreline site of the’
100-NR-1 OU is closely tied to the determination of a final semedy for the 100-NR-2 QU. Permanent
solutions for this site will be defined at the time that the final remedy for the 100-NR-2 OU is determined.

Five (5) Year Review Requirement

Because this remedy may result in hazardous substances remaining on-site above levels that allow for
unlimited use, a review will be conducted to ensure that the remedies continue to provide adequate protection
of human health : | the environment within five (5) years after the commencement of the interim remedial
actions. This is an nterim Action ROD; therefore, review of these sites and these remedies will be on-going
as the Tri-Parties continue to develop final remedial measures for the 100 Area.
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On-Site Determination

The preamble to the National Contingency Plan states that when non-contiguous facilities are reasonably
close to one another and wastes at these sites are copatible for a selected treatment or 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 non:contiguous
facilities without having to obtain a permit. The 100 Area NPL waste sites addressed by this ROD are
reasonably close to ERDF and compatible for disposal of excavated waste at ERDF. Therefore, the sites
addressed by this Interim Action ROD and ERDF are considered to be a single site for the response purposes
under this ROD. '
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APPENDICES



I. DECISION SUMMARY
. Site .Name and Location

The Hanford Site, a federal facility managed by the U.S. Department of Energy (DOE), was established
in 1943 to produce plutonium for nuclear weapons using reactors and chemical processing. The
Hanford Site occupies approximately 1,456 km® (560 mi’) along the Columbia River in Benton County,
which is in southeastem Washington. The Hanford Site is situated north and west of the cities of
Richland, Kennewick, and Pasco, an area commonly known as the Tri-Cities (Figure 1). The Hanford
Site is divided into areas based on the primary use during operatipn. The Site’s nine (9) plutonium
production reactors were located in the 100 Area.” The 100-N Area is situated in the 100 Area in the
north-central part of the Hanford Site on a broad strip of land along the Columbia River about forty-
eight (48)  northwest T~ the city of Richland. '

Demographics

The Tri-Cities constitutes the nearest population center to the 100-N Area, with an estimated
population of about 111,000 in 1997. The surrounding communities of Benton City, Prosser, and West
Richland were estimated to have a combined population of nearly 14,000 in 1997. Industries in the
Tri-Cities are mostly related to agriculture and electric power generation.

Land Use

Pre-Hanford uses included Native American usage and agriculture. - Existing land use in the 100 Area
includes facilities support, waste management, and undeveloped land. Facility support activities

- include operations such as water treatment and maintenance of the reactor buildings. The contaminated
waste site land area resulted from releases and former disposal activities in areas now known as "past- -
practice waste sites” which are located throughout the 100 Area. Lastly, there are undeveloped lands
that comprise approximately 90% of the land area within the 100 Area. The undeveloped areas are the
least disturbed and contain minimal infrastructure. A 29 km (18 mi) stretch of the Columbia River is
located within the 100 Area. The shoreline of the Columbia River is a valued ecological area within
the Hanford Site. Portions of the shoreline within the 100 Area are within the 100-year flood plain of
the Columbia Riv  Semi-arid land with a sparse covering of cold desert shrubs and drought-resistant
grasses dominates the Hanford Site’s landscape. Approximately 40% of the area's annual average
rainfall of 6.25 in. occurs between November and January. Wetlands along the Columbia River are
contained within the boundaries of the 100 Area National Priorities List (NPL) site.

In 1992, The Hanford Future Site Uses Working Group recommended that the 100 Area be considered
for the following four (4) future land use options:

Native American uses;

Limited recreation, recreation-related commercial use, and wildlife use;
105-B Reactor as a museum and visitor center; and

Wildlife and recreational use.

The working group report was submitted to DOE as a formal scoping document for development of
DOE’s Hanford Remedial Action Environmental Impact Statement and Comprehensive Land-Use Plan
(HRA-EIS). A draft of the HRA-EIS, rcleased to the public in August 1996, generated a variety of
comments on a number of issues. In response, DOE made significant revisions to the draftd  ment.
A revised draft HRA-EIS was made available for public comment on April 23, 1999. This document
evaluated five (5) “action alternatives,” each of which represented a federal, state, Jocal agency, or
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inundate parts of the portions of the 100 Area that are located adjacent to the Columbia River; the
central portion of the Hanford Site would remain unaffected (Cushing 1995).

The Corps of Engineers lias derived the Standard Project Flood with both dam-regulated and un-
regulated peak discharges given for the Columbia River below Priest Rapids Dam (Cushing 1995).
The regulated Standard Project Flood for this part of the nvcr is given as 15, 200 m3/s, and the 100~
year regulated flood as 12,400 m3/s.

C.ultural Resources

The Hanford Reach is one of the most cultural resource-rich areas in the westt  Columbia Plateau.
Pre-Hanford use: area included agriculture and use by Native American tribes. Archaeological
evidence demons ‘he importance of this area to Native American tribes, whose presence can be
traced ‘more than 10,000; s. The: -shorcare: >ftherivv  Colun . ake, and Yakima)
contained many village sntes, fishing and fish processing sites, huntmg areas, plant-gathering areas, and
religious sites.. Upland areas were used for hunting, plant gathering, religious practices, and overiand
transportation.

Biota

Bisected by the last free-flowing stretch of the Columbia River, semi-arid land with a sparse covering
of cold desert shrubs and drought-resistant grasses dominates the Hanford landscape. Only about 6%

of the Hanford Site has been disturbed and is actually used. The disturbed areas are surrounded by
large areas of pristine shrub-steppe habitat. Several endangered and threatened plant species are found
on and around the Hanford Site. The waste sites identified in the 100-NR-1 Operable Unit (OU) are
within the disturbed portions of the Hanford Site. Invasive or non-native plant species have replaced = .
many native plant species in these areas. Predominant species of wildlife in the area include mule deer, -
coyotes, Great Basin pocket mice, black-billed magpies, and various species of raptors. The Hanford
Site is located in the Pacific Flyway, and the Hanford Reach serves as a resting-area for migratory
waterfow] and shorebirds. The bald eagle is a regular winter resident in the area.

The Hanford Reach supports a large and diverse community of plankton, benthic invertebrates
(including insect larvae, limpets, snails, sponges, and crayfish), forty-four (44) fish species, and other
communities. Of the fish community, the chinook salmon, sockeye salmon, coho salmon, and
steclhead trout use the river as a migration route to and from upstream spawning areas and are of
economic importance,

Table 2 provides the current list of threatened or endangered species occurring or potentially occurring
on the Hanford Site.

Climate

The Hanford Site and surrounding area is located in a semi-arid region of the Columbia Basin. The
Cascade Mountains to the west greatly influence the dry, hot climate of the area by creating a “rain
shadow” effect. Forty percent of the area's average annual rainfall (6.25 inches) occurs between
November and January. Ranges of daily maximum temperatures vary from normal maxima of 2
degrees C° (35 degrees F°) in late December and early January to 35 degrees C° (95 degrees F°) in late
July. The Cascade Mountains also serve as a source of cold air drainage, which has a considerable
effect on the wind regime of the area. Prevailing winds are from the northwest in all months of the
year.
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Common Name S~ientific Name Federal State
Plants
Columbia milk-vetch Astragalus columbianus T
Columbia yellowcress Rorippa columbiae E
Dwarf evening primrose Oenothera pygmaea T
Hoover's desert parsley Lomatium tuberosum T
Loeflingia Loeflingia squarrosa var. T
squarrosa
Northern wormwood ® Artemisia camperstrxs E
borealis var. wormskioldii
Umtanum desert buckwheat Eriogonum codium E
White Bluffs bladderpod Lesquerella tuplashensis _
White eatonella " Eatonella nivea T
Birds :
Aleutjan Canada goose ® Branta canadensis T E
leucopareia
American white pehcan Pelecanus erythrorhuchos E
Bald eagle Haliaeetus leucocephalus T T
Ferruginous hawk Buteo regalis T
Peregrine falcon ® Falco peregriniis E E
- . Sandhill crane ® Grus canadensis - E
‘Mammals o : ’
Pygmy rabbit (‘) Brachylagus idahoensis E
I Fish e
Steelhead Oncorhynchus mykiss
Upper Cotumbia River ESU E
Middle Columbia River ESU ® T
Snake River Basin®™ , T
Chinock Oncorhynchus tshawytscha :
Upper Columbia River ESU E
Snake River Fall Run®™ T
Snake River Spring/Summer Run® T

(a)
(b)

Table 2 - Federally or Washinpton State Listed Threatened (T) and Endangered (E) Species
Occurring or Potentially Occurring on the Haunford Site

Likely not cutrently occurring on the site.

Inciden! occurrence.

ESU = Evolutionary Significant Unit

II. SITE HISTORY AND ENFORCEMENT ACTIONS

The Hanford Site was established in 1943 to produce plutonium for some of the nuclear weapons tested
and used in World War II and has remained under the control of DOE or its predecessor since that time.
[n recent years, efforts at the Hanford Site have shifted from a national defcnse mission to the cleanup
of contamination remaining after historical operations.

In November 1989, the U.S. Environmental Protection Agency (EPA) designated the 100 Area of the
Hanford Site as a Superfund site and placed it on the NPL because of soil and groundwater
contamination ¢ resulted from past operation of the nuclear facilities. To effectively address the
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threats associated with the NPL sites and to integrate the requirements of Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and the Resource
Conservation and Recovery Act of 1976 (RCRA), DOE, EPA, and the Washington State Department of
Ecology (Ecology), also known as the Tri-Parties, entered into the Federal Facility Agreement and
Consent Order (Tri-Party Agreement) in May 1989. This agreement, among other things, established a
procedural framework and schedule for developing, implementing, and monitoring remedial response
actions at the Hanford Site. The Tri-Party Agreement grouped more than 1,000 inactive waste-disposal
and unplanned release sites and contaminated groundwater, including the 100-NR-1 and 100-NR-2
OUs, at that time. The 100-NR-1 and 100-NR-2 OUs were designated as units subject to RCRA
Section 3004(u)  rective action (RCRA Past Practice units — RPPs). Milestones for completion of a
limited field investigation (LFI) report and corrective measures studies (CMS) for the 100-NR-1 and
100-NR-2 QUs were established in the Tri-Party Agreement under Mi~ le M-15-12.

Signat s to the Tri-Party Agreement develo] “acoordine CE  LA/RCRA site char ‘zation |
and remediation ategy to expeditiously address environmental concemns associated with the Hanford
Site. This strate; is known as the Hanford Past-Practice Strategy, DOE/RL-91-40. The Hanford
Past-Practice St wegy emphasizes integration of the results of ongoing site characterization activities
into the remedy decision-making process as soon as practicable and expedites the remedial action
process by emphasizing the use of interim actions. :

In 1994, the Limited Field Investigation Report for the 100-NR-1 Operable Unit, DOE/RL-93-80, and
the Limited Field Investigation Report for the 100-NR-2 Operable Unit, DOE/RL-93-81, on the nature
and extent of contamination at these OUs were published. In 1995, data generated from the LFI reports
were used. to establish a qualitative risk assessment (QRA) for each OU. The Qudlitative Risk

. Assessment for the 100-NR-1 Source Operable Unit, BHI-00054, identified risks at some source waste
sites in the 100-N Area that may warrant remedial action.  That same year, the Qualitative Risk
Assessment for the 100-NR-2 Operable Unit, BHI-00055, determined that some contaminant - ..
concentrations in groundwater exceed health-based risk levels The 100-NR-2 LFI and QRA rcsultcd
in the expedited response action and associated action memorandum (dated September 23, 1994) for
interim control of strontium-90 (Sr-90) movement in the groundwater through ‘operation of a pump and
treat system. ’ '

In 1998, DOE published the results of a CMS, DOE/RL-95-111, that was conducted to gather
information to support selcction of a remedial alternative to address contamination at the 100-NR-1 and
100-NR-2 OUs. The CMS, which is functionally equivalent to a CERCLA feasibility study, described
the known characteristics of the waste sites and the distribution and extent of the primary contaminants,
presented RAOs, and developed risk reduction goals. In addition, a QRA, comprised of both human
health and ecological risk assessments, was conducted to evaluate current and potential effects of
contaminants in the 100-NR-1 OU on human health and the environment.

The structures and buildings associated with the 100-NR-1 OU currently have a CERCLA Renioval
Action Memorandum issued on January 6, 1999 1o authorize cleanup of these sites. A CERCLA
Removal Action Memorandum allows the pump and treat system to operate in the 100-NR-2 OU and
will be superceded by the issuance of this ROD and subsequent Remedial Design and Remedial Action
(RD/RA) Workplan.



III. HIGHLIGHTS OF COMMUNITY PARTICIPATION

Both CERCLA and RCRA establish a number of public participation activities that must be conducted
prior to implemeni  aremedial action. Potentially affected individuals and members of the public
must be notified of the plans that are being proposed by DOE and regulatory agencies, and these
individuals must be given the opportunity to review altematives that were evaluated by the agencies.
Before making a remedial action decision, the agencies must consider comments and concerns raised
by the public and stakeholders. This section describes how.the CERCLA requirements for public
participation have been met. Since this ROD addresses sites that also must meet RCRA corrective
action requireme 3, this section also describes hiow the RCRA public participation requirements were
" met. Appendix A of this ROD contains the responsiveness summary to specific comments submitted to
" Ecology by the public.

In April 1990, the Tri-P =5 developed a Community Relations Plan (CRP.  part of the overall
Hanford Site restoration. The CRP wasd  gned to promote public awareness of the in®  igations and
public involvement in the decision-making process. The CRP summarizes known concems based on
community interviews. Since that time, several public meetings have been held and numerous fact
sheets have been distributed in an effort to keep the public informed about Hanford cleanup issues.

On March 16, 1998, the Corrective Measures Study for the 100-NR-1 and 100-NR-2 Operable Units,
DOE/RL 95-111, and the Proposed Plan for Interim Remedial Action at the 100-NR-1 Source Sites
Operable Unit and the 100-NR-2 Groundwater Operable Unit, DOE/RL-%6-102 (or Proposed Plan),
were made avajlable to the public. The CMS develops a set of potential remedial alternatives for the
100-NR-1 source sites and the 100-NR-2 Groundwater QUs, and performs a detailed analysis of these
alternatives. The CMS also contains the recommended corrective measures and permit conditions.
The Proposcd Plan summarizes the results of the analyses performed in the CMS and presents the Tri-
Parties' preference for interim remedial action. These documents were issiied as part of the Tri-Parties'
public participation responsibilities under Section 117(a).of CERCLA and pursuant to Class 3 Permit
Modification public notice requirements of Washington Administrative Code (WAC) 173-303-830.
The public participation process concurrently satisfied the requirements of both authorities.

The specific activitics that were completed to address the public participation responsibilities included
mailing a fact sheet explaining the proposed acfion to approximately 2,000 people. In addition, an
article appeared in the bi-monthly newslctter, the Hanford Update, detailing the start of the public
comment process. The Hanford Update was mailed to over 5,000 people. The Proposed Plans were
tnailed to all of the members of the Hanford Advisory Board.

The notice of the availability of these documents was published in the Seatfle P/Times, the Spokesman
Review-Chronicle, the Tri-City Herald, and the Oregonian on March 15, 1998. Additional
advertisements ran in the 7ri-City Herald on April 2, 1998. The public comment period was held on
March 16 through April 29, 1998. A combined public meeting and public hearing was held April 2,
1998, at Ecology’s office in Kennewick, Washington. At the mecting, representatives from DOE and
Ecology answered questions about the project. A response to the comments received during the public
comment period, including those raised during the public meeting, is included in the Responsiveness
Summary, which is attached as Appendix A to this ROD. The decision for these waste sites and
groundwater is based on the Administrative Record. The locatjons of the Administrative Record and
the information repositories are listed below.



ADMINISTRATIVE RECORD (contains all project documents)

U.S. Department of Energy
Richland Field Office
Administrative Record Center
740 Stevens Center
Richland, Washington 99352

INFORMATION REPOSITORIES {contain limited documentation)

University of Washington
Suzzallo Library

Govermnment Publications Room
Box 3529000

Seattle, Washington 98195

Gonzaga University

Foley Center

East 502 Boone

Spokane, Washington 99258

Portland State University
Branford Price Millar Library
Science and Engineering Floor
SW Harrison and Park

P.O. Box 1151

Portland, Oregon 97207

DOE Richland Public Reading Room ) ‘
Washiagton State University, Tri-Cities : |
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IV. SCOPE AND ROLE OF RESPONSE ACTION WITHIN SITE STRATEGY

The Hanford Site was divided and listed as four (4) NPL Sites: the 100 Area, the 200 Area, the 300
Area, and the 1100 Area with DOE as the responsible agency for remedial actions. Each of these areas
was further divided up into numerous OUs. Within the 100 Area, the Tri-Party Agreement assigned
EPA as the lead regulatory agency for the 100-B, C, K, and F Arca OUs. Ecology was assigned as the
lead regulatory agency for the remainder of the 100 Area operable units, including 100-N, D, and H
Area OUs. The lead regulatory agency approach was selected to minimize duplication of effort and
maximize productivity. The role of the lead regulatory agency is to oversee the activities at an operable
unit to help ensure that all applicable requirements are met. DOE is responsible for performing the
remedial actions selected for the OU. :

The 100-NR-] OU encompasses all the soil waste sites inc  ngthea: iated struc s and pipelines
in the 100-N Area (Figure 2). The 100-NR-2 OU is the groundwater underlying the 100-NR-1 OU.






The purpose of the interim remedial actions is to identify and reduce potential future threats to human
health and the environment from waste site contaminants. An additional ROD will be issued in the
future to address the burial grounds in the 100 Area. It is anticipated that after all remedial actions are
completed, a final risk assessment for the 100 Area NPL site will be completed. A final ROD will then
be issued for the NPL site.

Consistent with the previous 100 Area soil cleanup decisions, and pending issuance of a final land use
determination, the Tri-Parties have agreed to remediate the 100-NR-1 and 100-NR-2 QUs, to the extent
practicable, so future use of the land is not precluded by contamination left from past Hanford Site
operations. The :ctive of these interim remedial actions is to remediate .the 100-NR-1 sites and the
100-NR-2 groundwater to minimize potential direct exposure effects, air and groundwater releases, and
ecological and cultural impacts.

The 100 Area of the Hanford Site is complex and contains many individual waste sites. Based on the
circumstances presented by the 100 Area, the use of an innovative approach to remediate individual
waste sites will enhance the efficiency of the selected remedy. The approach is the "observational
approach.”

The Observational Approach

This approach relies on information from historical process operations including information on
historical liquid effluent discharges and information from LFI’s on the nature and extent of:
contamination, combined with a "characterize-and-remediate-in-one-step" methodology. Remediation
of the sites specified in Appendix B proceeds uniil it can be demonstrated through a combination of
field screening and confirmational sampling that cleanup goals have been-achieved. -

V.  SITE CHARACTERISTICS

This section presents generat facility and operation information about the Hanford Site and the 100-N
Area. Also included are detailed descriptions and background discussions for the individual waste sites
and the associated contaminants of concern. The information was compiled from many different
sources including the [00-NR-1 and 100-NR-2 LFI reports, the 100-NR-1 and 100-NR-2 QRA reports,
and the 100-NR-1 and 100-NR-2 CMS.

Hanford Facility Operations in the 100-N Area

Nine (9) water-cooled, graphite-moderated plutonium production reactors were constructed along the
Columbia River at the Hanford Site between 1943 and 1963. The 100-N Reactor, the last to be built, is
situated in the 100 Area in the northern part of the Hanford Site on a broad strip of land along the
Columbia River about 48 km (30 mi) northwest of the city of Richland, Washington. The 100-N
Reactor differs from the other reactors at Hanford, not only because of its ¢closed-loop cooling system,
but because it was designed as a dual-purpose reactor capable of producing both special nuclear
material and steam generation for electrical power. Although called a "closed-1oop cooling system," it
actually operated as a bleed-and-feed system where a portion of the cooling waters were constantly
bled off and replaced with fresh demineralized water. The cooling effluent removed from the loop
eventually made its way to the 116-N-1 and 116-N-3 Liquid Waste Disposal Facilities (LWDFs).

The N Reactor operated between 1963 and 1987. It was designed for o modes of operation: (1)
plutosium production; and (2) plutonium production with steam production as a byproduct. The
byproduct steam was used to produce electricity in the adjacent Hanford Generating Plant (HGP), a
Bonnevilie Power Administration (BPA) switching station. The 100-N Reactor went into production in
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December 1963. The HGP was completed and started producing electrical power in April 1966. Both
the reactor and the generating plant operated continuously, except during periodic shutdowns for -
maintenance and repairs, until January 7, 1987. The reactor was retired in October 1989, and orders
werereceived to shut down the reactor in October 1991, Figure 3 shows the facilities in the 100-N
Area, including some of the unplanned releases (UPRs) in the 100-N Area.

The 100-NR-1 OU encompasses an area of approximately 405 hectares (over 1,000 acres) and contains
the N Reactor, the HGP, and adjacent support facilities. Reactor operations and former waste-handling
practices have caused contamination in the soil around the N Reactor, the HGP, and the adjacent .
support facilities, and in the [00-NR-2 OU.

Site-Specific Geology and Ilydrogeology

Stra aphic divisions undcerlying tt  100-N Area include the Hanford Formation, the Ringold

_ _rmauon, and the Elephant Mountain Member of the  ddle Mountains Basalt. The Hanford
Formation overlies the Ringold Formation and consists of two (2) gravel-dominated facies: an upper
cobble-boulder unit and a lower pebble-cobble unit. The Ringold Formation overlies the Elephant
Mountain Member and consists of seven (7) units. Thickness ranges for the Hanford Formation and
the Ringold Formation are 5.8 to 24.5 m (19 to 77 ft} and 137.2 to 150.6 m (450 to 494 f1),
respectively. '

The upper portion of the Hanford Formation is composed of unconsolidated basaltic cobble and
boulder-sized clasts. Cobbles as large as 15 cm (6 in.) were encountered during drilling in the vicinity . -
- of the units, although boulders as large as 0.9 m (3 ft) can be seen around 116-N-1 and 116-N-3.

Below the cobble-boulder unit, clast size décreases to pebbles and cobbles with local dominant sand.
The gravel and s 1 are predominantly basaltic in composition. Sometimes significant sand layers are
intercepted during drilling. Sand layers from 3 to 4.9 m (10 to 16 ft) thick, consisting of very coarse to
fine sand, have been encountered. In the vadose zone, sand layers may have promoted the localized
lateral spread of contamination from 116-N-1 and 116-N-3 and other 100-NR-1 units during their
operation. The sand zones are discontinuous and cannot, with certainty, be traced between wells.

Extensive grading, excavating, and backfilling of the surficial Hanford Formation have occurred within
and around the 100-NR-1 OU. Consequently, it is difficult to distinguish undisturbed Hanford
Formation from anthropogenically disturbed Hanford Formation because of similar bulk composition.
The zone of disturbed material is up to 6.1 m (20 ft) thick and consists of unconsolidated basaltic
cobble- to boulder-sized clasts with sand infilling. Clasts often exhibit white calcium carbonate
coatings. '

The underlying Ringold Formation is composed of fluvial pebble- to cobble-sized gravels with a silty
sandy matrix. The sediments range from well-cemented, with carbonates and/or iron oxides, to
uncemented. Cementation is discontinuous but laterally extensive. Basalt content of the gravels is
typically less than 50% by volume. Some thin discontinuous sand lenses are found in the areas of 116-
N-1 and-116-N-3. The contact between the Hanford Formation and the Ringold Formation is
sometimes difficult to determine because a transition zone of reworked Ringold Formation is often
preseat. The contact is a potential perching layer in the vadose zone because of the cemented nature of
the Ringold Unit E. However, no perched water was observed during the 1995-1996 LFI activities.

Groundwater tl anconfined aquifer flows primarily in a west-northwesterly di  tion most of the
year and discharges to the Columbia River. Fluctuations in river stage, because of dam operations and
seasanal variations, can impact the flow direction, hydraulic gradients, and groundwater levels within
the unconfined aquifer. The significant stratigraphic divisions at and above the water table at 116-N-1
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and 116-N-3 are the Ringold Formation and the Hanford Formation. The unconfined aquifer is
contained in the gravel-dominated Unit E lithofacies of the Ringold Formation. Detailed descriptions
of the Hanford and Ringold Formations are found in Hydrogeology of the 100-N Area, Hanford Site,
Washington, WHC-SD-EN-EV-027.

Fluctuations in river stage, caused by dam operations, and seasonal variations have the same general
impact on flow direction, hydraulic gradients, and groundwater fevels throughout the 100-N Area.

Contamination associated with 100-NR-1 waste sites ranges from surface contamination, such as at the
128-N-1 Bumn Pit or the 100-N-47 Military Site, to very deep contamination, probably reaching
groundwater (18023 m [60to 75 fi] © most of the 100-N Area), such as at 100-N-28 Resin Disposal
Pit No. 2 and UPR-100-N-7 Return Line Leak. Approxnmate depth to groundwater near the 116-N-1
Crib is 19 m (60 ft) and near the 116-N-3 Crib it is 22 m (72 f1).

Ecological Anal s

Ecological surveys and sampling have bcen conducted in the 100 Areas and in and along the Columbia
River adjacent to the 100 Areas. Sampling included plants with either a past history of documented
contaminant uptake or an important position in the food web, such as river algae, reed canary grass,
tree leaves, and asparagus. In addition, samples were collected of caddisfly larvae (next step in the
food chain from algae), burrow soil excavated by mammals and ants at waste sites, and pellets cast by
raptors and coyote scat to determine possible contamination of the upper end of the food chain. Bird,
mammal, and plant surveys were conducted and reported.in Fiscal Year 1992 100 Area CERCLA
Ecology Investigations, WHC-EP-0448. Contarpination data have been compiled from other sources,
along with ecological pathways and lists of all wildlife and plants at the site, including threatened:and

" endangered species. This information has been pubhshcd in A4 ﬁy:ztlzesu of Ecolog:cal Data from the
. 100 Area of the Hanford Site, WHC-EP-0601. ,

As indicated in various annual Hanford Site Enyironme’ntal Reports’, analysis of terrestrial and aquatic
wildlife for radionuclides have indicated that some species have accumulated levels of radionuclides
greater than background. Sr-90 has been detected in the offal of Columbia River whitefish and suckers
at levels slightly exceeding levels found in a population of whitcfish upstream in the Wenatchee River.
Significant levels of Sr-90 have been found in skulpins. Elevated levels of Sr-90 have also been
measured in goose bone and cggshel]s collected from Hanford Reach islands and a background island
upstream of the Hanford Site. Collectively, the levels of radionuclides measured in Hanford fish and
wildlife indicate accumulations of small amounts of specific radionuclides that possibly criginated
either from historic fallout or Hanford Site activities.

Cultural Resources Review

Thirty-one (31) archaeological sites have been recorded within 2 km (1.2 mi) of the 100-N Area
perimeter. Four (4) of these sites are either listed, or are considered eligible for listing, on the National
Register. Three (3) sites, two (2) housepit villages, and one (1) cemetery comprise the Ryegrass
Archaeological District. The HGP site is already listed in the National Register. Three (3) areas near
the 100-N Area are known to have been of some importance to the Wanapum. The knobs and kettles
surrounding the area may have been called Moolimooli, which means “little stacked hills.” Sites of
rcligious importance may also exist near the 100-N compound.

The most common evidence of historic activities now found near the 100-N Area consists of historic
archaeological sites where farmsteads once stood. Sixty-six (66) Cold War-era buildings and structures

K Preparcd and published annually for DOE by the Pacific Northwest National Laboratory under Contract DE-ACO06-76RLO 1830, the:
most recent of which is the Hanford Site Environmental Repori for Calendar Year 1997, PNNL-11795, Septemuiber 1998.
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have been inventoried in the 100-N Area. Thirty (30) 100-N Area buildings/structures have been
determined eligible for the National Register as contributing properties within the Hanford Site
Manhattan Project and Cold War Era Historic District. These include the 105-N Reactor, 109-N Heat
‘Exchanger Building, 1112-N Guard Station, 181-N River Water Pump House, 183-N Water Filter
Plant, 184-N Plant Service Power House, and 185-N Export Powerhouse (Figure 3). The history of
these eligible properties, up to and including demolition, have been documented in the N Reactor
Comprehensive Treatment Report, Hanford Site, Washington, DOE/RL-96-91; the Reactor Operations,
section of Chapter 2 of the Historic District Treatment Report (to be completed in fiscal year 2000);
and individual Historic Property Inventory Forms. This documentation was authorized under the
Historic Building Programmatic Agreement, DOE/RL-96-77, and was conducted through the _ ng
Historic Buildings Mitigation Project. However, as reqmred by Stipulation V (C) of the Programmatlc
Apgreement, assessn  s-of the contents of the contribu * ; properties .to be performed pr” o any
deactivation, decontamination, or decommissioning activities. The purpose of an assessment will be to
locate and identify any artifacts (e.g., control panels, sighs, scale models, etc.) that may have
interpretive or educational value as exhibits within local, state, or national museums.

Waste Disposal Practices

Figure 3 provides the location for various 100-N Area facilities. Liquid wastes were disposed of in the
100-N Area soil column and to the Columbia River in a variety of ways including outfalls, spillways,
cribs, ponds, pits, french drains, and septic systems. Each of these systems is discussed below. There
are two (2) Columbia River outfall structures in the 100-N Area: the 1908-N and 1908-NE Outfall
Structurés. The 1908-N Outfall was designed primarily for the discharge of raw river water that was .
used to remove heat from the secondary cooling system, using dump condensers located in the reactor
facility. It also provided a disposal method, on an emergency basis, for primary cooling water and:fuel
storage basin water. The outfail structure includes a réinforced-concrete weir box that discharged to
the botiom of the Columbia River via a 2.6 m (102 in.) diameter steel pipeline. The 1908-NE Outfall.
served the same purpose as the 1908-N Outfall, but serviced only the HGP facilities. Because.the HGP
is physically isolated from the reactor facilities, this outfall did not provide for emergency disposal of
primary reactor coolant or fuel storage basin effluent. The 1908-N and 1908-NE Outfalls were
permitted under the Hanford Site National Pollutant Discharge Elimination System (NPDES) permit
and are still identified in the permit. However, all discharges via these outfalls have been discontinued.

Spillways were used for nonradioactive/nonhazardous wastewater disposal from both the 182-N
Emergency Pumping Station and from water supply holding tanks located adjacent to the 182-N
Building. These discharges consisted of cooling water from the pump bearings and overflow from the
water supply holding tanks. All of the spillways discharge directly to the Columbia River and are
permitted undcr the NPDES permit.

In order to maint | low dose rates and an efficient cooling system associated with the reactor core, the
steam generator, and the fuel storage basin work areas, fresh demineralized water was added to these
independent systems, and the wastewater (bleed off) was discharged to the 116-N-1 (1301-N) and 116-
N-3 (1325-N) cribs and trenches. Portions of the primary coolant system were treated chemically with
hydrazine, ammonium hydroxide, and morpholine for pH and corrosion control. These treated
wastewaters were also discharged to the crib and trench disposal facilities. Wastewater, which was
collected from sumps and from drains designed to manage radioactive wastes within the facility, was
also discharged to the crib and trench facilities. These drains contained effluent from water quality
laboratories, personnel decontamination stations, waste transfer stations, and from floor drains located
in controlled, contaminated areas of the reactor building. The liquid waste stream discharged to the
crib and trench facilities averaged 3,785 L/min (1,000 gal/min). In the early 1980s, the average was as
high as 6,057 L/min (1,600 gal/min), primarily due to system drain valve leakage. However, the
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leakage was corrected during normal maintenance outages, and the average discharge flows returned to
approximately 3,785 L/min (1,000 gal/min).

Settling and percolation ponds were used in the 100-N Area to settle out solids from filter backwash, to
treat corrosive regeneration effluent, and to dxspose of backwash effluents.” The ponds were generally
unlined trenches with sloped sides. One exception is the 183-N (130-N-1) Filter Backwash Discharge
Pond, which is a naturally low, marsh-like basin. This filter backwash discharge pond received filter
backwash from the 183-N Facility.

The 183-N Water Treatment Facility included a chernical treatment facility, flocculation basfns, and a
filter syst Water was pumped directly from the Columbia River via the 181-N Pumphouse. During
treatment, chemicals weie added (floccy” ‘sand °° rine) to the water. The w:  * was then filtered

and separated into the various systems, such as the on-: | able waters =~ fire prot
systemn, and the demineralized water supply. ___3 143-N Damineralizatio: wvided
demineralized water for reactor prim: olant sys eF t f and d

the water; degassed it; and pumped it to a demineralized water storage tank. Large ion-exchange
columns were located in the 163-N Demineralization Plant to remove minerals from the filtered water.
This demineralized water was used in the primary, secondary, and fuel storage basin cooling water
systems. Sodium hydroxide and sulfuric acid (H,SO,) were used to regenerate these ion-exchange -
columns. The NaOH and H,SO,, following regeneration, were discharged to the 163-N neutralization
pxt and a french drain.

+ Pits were also used in relation to the demincralization facilities. . The resin disposal pit, located adjacent
to the-183-N Clearwell, received flushed depleted ion-exchange resins. The flush water percolated to -
soils,-and the remaining resin was collected and disposed of as solid waste. The pit was also used to
dispose of overflow filtered water from the adjacent 183-N Clearwell. ‘Neutralized wastes created by
an unplanned release originating in the 108-N transfer system (acxd leak) were also disposed in this pit.
A second resin disposal pit, located near the 184-N Powerhouse, is better described as 2 french drain.

French drains and dry wells were generally used for the disposal of nonradioactive/nonhazardous liquid
wastes. Dry wells and french drains are similar in construction. Dry wells usually have a large void
space, while french drains are usually filled with coarse gravel.

In the 100-N Area, there are several french drains and dry wells for the disposal of steam condensate.
A dry well (located north of the 1734-N Building) and a french drain (located north of the 13-N
Building) are good examples of these types of waste sites. The dry well was used for the disposal of
flush water from a fire protection header located within the 1734-N Building.  The french drain, near
the 13-N Building, was used as a stcam condensate disposal point for steam trace lines to the {310-N
Facility and oil transfer piping systems. .

There were three (3) types of septic systems at the 100-N Area: septic tank and drain field, septic tank
and/or cesspool, and a pond-type treatment facility. Currently there are three (3) active septic systems
located at the 100-N Area: a septic tank/cesspool system (124-N-1), one (1) septic tank and drain field
system (124-N-1 and 124-N-9), and a pond treatment system (124-N-10). At the pond treatment
system, three (3) ponds are arranged in a cascading overflow configuration. The third pond is unfined
and allows percolation of the liquid effluent to soil. The first two (2) ponds are lined, and treatment is
by air injection, biodegradation, and mixing.

The remaining septic systems have all been taken out of service and reportedly have been pumped out.
Several are reported to have been backfilled with sand and have :en abandoned in place. The
abandoned and sand-filled systems include 124-N-5, 124-N-6, 124-N-7, and 124-N-8. Pumped and
isolated systems include 124-N-2 and 124-N-4.
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Disposal of radioactive solid waste generated at the 100-N Area was limited to the temporary storage of
irradiated spacers in three large silos located northwest of the fuel storage basin. When the silos
became full, the spacers were removed, packaged, and disposed of in radicactive  rial grounds outside
the 100-N Area. All remaining spacers were removed in late 1995 and early 1996. The silos remain in
place, and soils adjacent to and under the silos may be contaminated. All other radioactive solid

wastes, including those generated at the HGP facility, were packaged and disposed of in burial grounds
outside the 100-N Area.

Other solid waste disposal in the 100-N Area was limi* *~ nonraC’  :tive construction debris and
buming pits. Often, construction debris disposal sites were used as burning pits to dispose of
combustible wastes. Most of the was  {isposal occurred in a narrow strip east-southeast of the reactor.
Many of these disposal sites include nonradioactive/nonhazardous was  generated at the F.... and
BPA facilities. Some isolateda ;of col ctior lebris can be found north of the reactori  r
the river shoreline.

Spill/Unplanned Release History

Throughout the operational history of the N Reactor, significant spills were documented in unplanned
rclease reports. The unplanned release reports were used for reporting and tracking the activities
associated with each spill. Spills in the 100-N Area consisted of three basic types: radioactive, -
corrosive, and petroleum. : :

- Radioactive spills occurred with an unplanned release of radioactive wastewater or material. Releases
occurred when valves, piping systems, or holding facilities were broken, corroded, or ovetfilled.
Generally, these spills occurred below ground and were noted when contaminated water appeared at.
the surface, the ground subsided at the leak point, or elevated contamination levels were detected-in

‘nearby monitoring wells. A few of these spills resulted from overfilling or over-pressurizing the
system.

Corrosive material spifls consisted of either NaOH or H,SO,. These spills were likely buffered out by
the soil to a nonhazardous state and, therefore, no remedial action is considered necessary. Spills or
leaks occurred either through failure of the transport system (corrosion of the lisies) or operator error
during transfers from rail cars or trucks to storage facilities.

Petroleum spills occurred through corresion failure of piping systems used to trahsport diesel fuel oils,
or because of overfilling of a storage facility. Very small spills also occurred at transfer points from
rail cars and tanker trucks.

Previous Response Actions

Response to unplanned releases or spills depended on the location of the spill, the constituents

involved, and the potentia) impact to worker safety and the environment. Spills that were likely to have
an impact on humans or the Columbia River were remediated, to the extent possible, at the time of the
spill to mitigate potential impacts. For example, caustic or acid spills were neutralized, and the bulk of
the contaminated soils was immediately removed to a disposal site. . .

Oil leaks were intercepted, where possible, to recover the oil near the location of the spilf. For
example, oil detected in monitoring wells was pumnped out to the ex 1 possible by the existing
technology. In the case of one major oil spill, an interception trench was dug along the river shoreline,
and the intercepted oil was burned. Oil-contaminated soils were removed for disposal elsewhere, when
possible.

16



‘ Radiologically contaminated spills were either stabilized by a cover of clean fill material or were
removed and disposed of as radioactive solid waste. Generally, radiologically contaminated soils wese
removed until a level of approximately 10,000 disintegrations per minute (dpm) was obtained.
Radiologically contaminated wastes were packaged and disposed of in radioactive burial grounds.
Burial grounds that were routinely used were located in the 100-B, 100-D, 100-K, and the 200 Areas.

A groundwater pump and treat system has been in operation since September 1995 as part of an
expedited response action at the 100-NR-2 OU. This system provides removal of Sr-90 from extracted
groundwater, treatment of Sr-90 by ion exchange, and return of treated groundwater to the unconfined
aquifer using upgradient injection wells. This system provides h: * ulic control of groundwater to the
river and has been shown to stop at least 0% of the mass of Sr-90 from reaching the Columbia River
at the point of hydraulic control. Continuation of this pump and treat system is the interim action
selected in this ROD for the 100-NR-2 OU.

Nature and Extent of Contamination and Investigative Approach

The LFIs were undertaken for the 100 Area OUs in a manner consistent with tlic Hanford Past-
Practice Strategy for waste sites that were considered to be candidates for interim remedial actions.
The LFI included data compilation, non-intrusive investigations, intrusive investigations, 100 Area
aggregate studies, and data evaluation. The purpose of the LFI reports was to identify those sites that
are candidates for interim remedial actions, provide a preliminary summary of site characterization
studies, refine the conceptual model as needed, identify contaminant--and location-specific applicable
or relevant and appropriate requirements (ARARs), and provide a qualitative assessment of the risks.
associated with the sites. The assessments included consideration of whether contaminant
concentrations pose an unacceptable risk that warrants action through interim remedial actions. The
preamble to EPA’s National Contmgency Plan (55 Federal Register 8666) states that interim actions
are appropriate to remediate sites in phases in order to eliminate, reduce, or control the hazards
associated with a site or to expedite the completion of a total site cleanup. According to this preamble,
a balance must be achieved in the desire to definitively characterize site risks and analyze altemmative
remedial approaches for addressing site risks in detail with the desire to implement protective measures
quickly. EPA’s intent was expressed in the preamble as a bias foraction in order to eliminate, reduce,
or control hazards posed by a site as early as possible. Interim remedial actions are intended to achieve
remedies that are expected to be consxstent with final actions and a final ROD.

100-NR-1 Source Waste-Sites. The 100-NR-1 OU includes sites contaminated as a result of
intentional discharges of contaminated liquid effluents to operational facilities such as cribs,
neutralization basins, and french drains; unplanned releases or leaks from piping systems and storage
tanks; and the placement of (sometimes burning) construction debris, used equipment, and
office/industrial waste at surface disposal areas. The 100-NR-1 waste sites, their former uses, waste
types (contaminant types), and designated waste group are tabulated in Appendix B. The principal
contaminants of concern for the 100-NR-1 OU are radionuclides; metals, and petroleum hydrocarbons.

One hundred and fourtcen (114) sites in the 100-NR-1 OU were identified in the 100-NR-1/100-NR-2
CMS as potentially contaminated source waste sites (Appendix B). Thirty-three (33) of these 114 sites
were not considered further in the CMS or the Proposed Plan because they met one or both of the
following criteria: (1) sites that were never contaminated or are not currently contaminated; and (2)
sites that will be remediated through a process other than this interim remedial action (Section 3.2 of
the CMS). One waste site (100-N-20), for example, will be addressed as part of the 100 Area
Remaining Sites remedial effort. Another (UPR-100-N-31) is addressed in conjunction with the RCRA
closure of the 116-N-1 treatment, storage, and disposal (TSD) unit.
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Each of the remaining potentially contaminated waste sites (and associated buried pipelines) was
consid | under this interim remedial action. To facilitate the determination of interim remedial
actions, all but one (the shoreline site) of the waste sites were placed into one (1) of five (5) waste
groups based on their suspected primary contaminants and unique characteristics: radioactive,
petroleum (near-surface contamination and deep.contamination), inorganic, burn pit, and surface solid.

100-NR-1 Shoreline Site. The remediation of the shoreline site is closely tied to final remediation of
the 100-NR-2 Groundwater OU because of the complex, dynamic relationships among the Columbia
River, the contaminated groundwater in the 100-N Area, and the contaminated soils at the shoreline
site. Therefore, the shoreline site was not assigned to a waste group, but was addressed separately as a
single, unique waste site in the 100-NR-1/100-NR-2 CMS.

Figure 4 shows the location and extent of the shoreline site. The shoreline site contains the N-Spnngs
(rives along the shor¢ Columbia Riveras  :H a d in  soil
from groundwater discharge (mainly contaminated with Sr-90) and diesel tuel-contaminated so1l trom
waste site 100-N-65(an interceptor trench built to collect diesel/fuel oil leaked to the groundwater).
Although addressed separately due to differences with respect to source of contamination,

contaminants of concern, and potential remedial action, these two (2) areas overlap and together
_constitute the shoreline site for the purpose of selecting interim remedial alternatives.

The shoreline site is approximately 840 m (2,772 ft) long and 22 m (73 ft) wide. The lateral boundaries
are generally defined as the river’s edge at the low-river stage (115 m [378 1] above mean sea level),
and the river’s edge during a 300-year flood event (estimated at-123 m {402 f] above mean sea level).
The N-Springs are the result of groundwater discharge from the:unconfined aquifer flowing under the
100-N Area, and from the release (at certain times of the year) of Columbia River water held in bank -

. storage: The soil in the vicinity of the N-Springs became contaminated, primarily with Sr-90, asa . -
result of the release of reactor cooling water and reactor decofitamination solutions at the 116-N-1 and
116-N-3 Cribs and Trenches. Sr-90 concentrations in the soil aquifer sediments associated with-the
shoreline site are depicted in Figure 5. The cribs and trenches were designed to remove radionuclides
from the reactor:  uent water using the natural ion exchange and adsorptive capacities of the soil
below these facilities. However, a percentage of the radionuclides were not fully captured in the soil
column and migrated with groundwater to the shoreline area. Groundwater carrying these
radionuclides, and possible other contaminants, enters the Columbia River via the riverbank seeps, or
subsurface discharge to the river-bottom substrate, because of preferential flow paths of the
groundwater in the area. The radioactive water discharged to the cribs and trenches contained
activation and fission products, chemicals, from reactor cooling system decontamination processes, and
other chemicals such as sodium dichromate.

100-NR-2 Groundwater Contamination. The 100-NR-2 OU encompasses the contaminated
groundwater underlying the 100-N Area. During the years of reactor operations until shortly after
reactor shutdown, large volumes of reactor coolant wastewater containing activation and fission
products, as well as small quantities of corrosive liquids and laboratory chemicals generated by various
N Reactor operations, were discharged to the soil through cribs and trenches. These wastewaters, as
well as other smaller contributions disposed or spilled from facilities within the 100-N Area, infiltrated
through the vadose zone soil and contaminated the groundwater. Because the large quantities of llql.lld
effluents discharged to the soil during the operation of the N Reactor have been eliminated, the major
driving force for migration of contaminants to the groundwater, and ultimately to the Columbia River,
has bt climinated. Sr-90 is the contaminant of greatest concern in the groundwater because, without
remediation, it renders the groundwater unusable for nearly 300 years and presents a potential human
and environmental threat as it mixes with the Columbia River at the N-Springs area. A groundwater
plume map depicting Sr-90 contamination under the 100-N Area is contained in Figure 6. This map
depicts the hydraulic effects of the currently operating pump and treat system on-the Sr-90 plume.
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The groundwater standard for Sr-90 is 8 pCi/L based on the drinking water standard. No ambient water
quality standards for human and ecological protection have been published for Sr-90, Maximum Sr-90
concentrations in the groundwater over 5,000 pCi/L have been reported between 1993 and 1995 in
wells near the river. Concentrations of Sr-90 in the groundwater at the point of discharge into the river
have not been determined; however, given the known propesties of Sr-90, it is expected that these
concentrations would be similar to those found in the near-river wells. Intermittent high water in the
Columbia River has caused, and will continue to cause, periads of higher Sr-90 concentrations in the
groundwater and river mterface as the influx of water into previously unsaturated sediments which
causes the release of greater concentrations of Sr-90. Concentrations of Sr-90 in river water samples
taken from sampling locations along the Columbia River hav¢ wver been found to exceed drinking
water standards.

The movement of Sr-90 within the wastewater discharged to the soil through cribs and trenches during
reactor op  ions extended the contaminated soil zone to the Columbia River. This contaminated zone
currently includes the aquifer and those portions of the vadose zone which were saturated during
discharge operations. The equilibrium ratio of St-90 adsorbed onto sediments to Sr-90 mobile in
groundwater is approximately 100:1, so most of the Sr-90 discharged to the cribs and trenches became
bound to soil sediments. The adsorption characteristics of Sr-90 and drainage of the hydraulic mound
after discharge to the cribs and trenches ceased left most of the Sr-90 bound to sediments above the
water table, ’

The mass of Sr-90 bound in the vadose zone is estimated to be upwards of ten (10) times greater than

the mass currently existing in the aquifer, but Sr-90 bound in the vadose zone is not expected to enter .
. the aquifer. Changes in concentration measured in the monitoring wells are usually related to changes .
in the water table -*ivation and not Sr-90 mobility. "When high flow or flood stage conditions inthe . .-
Columbiz River ( :h as those in 1997) resaturate the vadose zonce, the Sr-90 bound to the soil desorbs. -
For example, groundwater samples collected during the 1997 flood stage reflected these elevated
concentrations. Samples collected after the water table recovered from the flooding showed
concentrations representative of the pre-flood values, indicating that the Sr-90 readsorbed to the soil
once the water table recovered. Without the vertical driving force of the quantity of wastewater
discharged during reactor operations, Sf-90 bound in the soil sediments above the water table is not
expected to reach  : aquifer. : '

The pump and treat system currently in use redices the net flow of groundwater through the
contaminated portion of the aquifer that would otherwise discharge into the river. The pump and treat
systcm removes approximately 90% of the Sr-90 from the groundwater pumped through it; however,
due to the equilibrium ratio of Sr-90, it is replaced by the Sr-90 from the sediments back into the
groundwater. This reptacement will continue for nearly 300 years, comparable to the time needed for
radioactive decay to decrease Sr-90 to levels below 8 pCi/L, the drinking water standard. Little
migration of the plume occurs now because of the elimination of discharge of the large volumes of -
wastewater and the adsorption characteristics of Sr-90. The other source of Sr-90 discharge into the
river is bank storage. Bank storage refers to river water that enters the aquifer at the groundwater/river
interface during high river stages, and then discharges back'into the river during low river stages.
Where the Sr-90 plume extends all the way to the groundwater/river interface, bank storage effects may
result in additional Sr-90 discharge to the river. The pump and treat system is not capable of
addressing the highly dynamic bank storage effects caused by the daily and seasonal cycles in the
Columbia River.

Besides Sr-90 cant  nation, the groundwater currently contains tritium, nitrate, and sulfate, above the
Maximum Contamination Level (MCL) or drinking water standard. Filtered chromium exceeded the
MCL in only one (1) well. Filtered manganese exceeded the MCL in only two (2) wetlls. Total
petroleum hydrocarbons (TPH) have been detected in only onc (1) well at 18 mg/L. Groundwater
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plume maps for tritium, nitrate, manganese, and sulfate are contained in Figures 7 through 10.
Chromium and TPH contamination is not continuous, and therefore, cannot be defined in a plume map.
As with the Sr-90 groundwater plume map, these maps depict the plumes during the operating pump
and treat system. The effect of the pump and treat system on the co-contaminants is uncertain and has
not been evaluated. Certain co-contaminant plumes are Jocated outside the hydraulic capture and
containment provided by the pump and treat system currently operating at the 100-N Area. Portions of
other co-contami  nt plumes are captured or contained by the pump and treat system, but the plumes in
their entirety extend outside the impact of the pump and treat extraction wells. The flux of the co-
contaminants to the river is reduced where the co-contaminant plumes occur within the hydraulic’
capture and containment of the pump and treat extraction wells. No estimates of the mass of the co-
contaminants r " from the aquifer or the quantity prevented from entering the river are available
atthis® . The groundwater is migrating toward and has the potential of discharging into the
Columbia Rwer because of the natural water table gradient. Groundwater dischargcs through the
rerbed and riverbank seeps at N- Sprmgs

VI. SUMMARY OF SITE RISKS

Potential risks to human health and ecological receptors have been evaluated in qualitative risk
assessments QRAs for the 100-NR-1 and 100-NR-2 OUs. The primary objective of the results of the
QRAs was to make a “yes” or “no” determination with respect to whether waste sites or the
groundwater in these operable units should be considered as candidates for interim remcdial measures.

The QRAS consisted of contaminant identification, exposure assessment, toxicity assessment, and

1 n heaith, as well as ecological risk characterization. The contaminants of concern were identified
based on historical sampling data and radionuclide inventories, as well as from the results of limited
field investigation studies. The exposure assessment identified potential exposure pathways for future. .
users of the sites. Current site risks to workers was not evaluated because no workers are located at the
sites. The toxicity assessment evaluated the potential health effects to human or ecological receptors as
a result of exposure to contaminants. Exposure scenarios evaluated potential use scenarios (frequent
use and occasional use) in which the onset of exposures ar¢ delayed until the year 2018, based on the
Tri-Party Agreement milestone for completion of remediation in the 100 Area.

Where remedial investigation results are not available, potential risks were evaluated by comparison to
analogous sites with similar process history, similar environmental media, similar waste material, and
similar contaminants. The waste sit¢s contained in this ROD are considered analogous to the
treatment, storage, and disposal (TSD) waste sites in the 100-NR-1 OU which are addressed through
the Hanford Facility RCRA Permit.

Potential risks to human health and the environment were evaluated to determine if significant risks
exist due to site contaminants. Two (2) types of potential human health effects due to contact with site
contaminants were evaluated at other CERCLA sites. The first is the potential i increase in cancer risks.
This potential b :ase is expressed cxponenually as 1x 10 1x30% and 1 x 10°¢ {one in ten
thousand, one in one hundred thousand, and one in a million, respectwely) This means that fora 1 x
107 risk, if 10,000 people were exposed 1o a contaminant of concern for some petiod of time, one (1)
additional person could be expected to be diagnosed with cancer in his/her lifetime. Based on current
nationat cancer rates, approximately 2,500 people out of 10,000 are expected to be diagnosed with
cancer. For the second type of potential human health effect, non-carcinogenic health impacts, a
hazard index is calculated. A hazard index greater than or equal to 1.0 may pose a potential adverse

h  anhealth risk.

23



{4
dep] swinyg wamay, - £ 3Indrg

Sigie Plans Coordinates {meiers)
Metars

0 100 200 300 400

Fest
e —
0 300 800 800 1200

100-N Area

/7%_.  Tritium Con tour (pCINL)

N Well Namber (Prefixod with 199-)
* Well Location
100 Piotied Value

Trittum Samples taken
om /195 to 12/31/95
Standard 20,000 pCill.

»H'm

Eaiing\S?lPOO / 57]339 571;100 571.600 S7ll800' 572000 57iZOO 572.400 572600 572!800 $73000 53200




ST
degAl swng 2)8131\ - § N3ty

Nosthing '
- 150500 19895 Nitrate Plume Map

i - ' Siwte Plane Cooninates (meters)
Meters A

/ 0l100'2m300400 N-

Faet e .

e ———
0 300 600 900 1200
100-N Area

~ 150300

L 150100

/*%.  Nirste Contour (mg/L)
NT1  Well Number (Prefircd with 199-)
Ll Well Location
100 Plottod Yaluo

149900

Nitrate Samples taken .
from /195 to 1213195
MCL = 45 mg/L

- 149700

~ 149500

- 148900

Bastin 571000 / 571200 571400  ST1600  STIBO0 572000 ST2200 572400 572600  S7I800  S73000 573200
1 K\. i N ] i 1 [ g 1 Sy




9t
depy swnyg asoueduepy - g 2an3rg

Staie Plane Coordinmes (meters)
Maters ‘
0 100 200 300 400

o i

[ ——____}
0 300 600 900 1200
[00-N Area

/% Manganese Contour (ug/L)

N-T0 Well Number (Peefixed with 199-) -
® Well Locatlon
100 Plotted Velue

Mn Samples taken
m /195 to 123195 -
SMCL = 50ug/.

148900
Essting__ 571000

571200 571400 571600 S71B0Q 572000 572200 512.400 5‘72‘600 572800 573000 573200
g t 1 1 1 1 1 - 1




Lz

depy sumnjg 9EJ NS - Y 24n3ry

Northing )
- 150500 1995 Sulfate Plume Map

- 150300
L 150100
k149900

= 149700

ST1800
1

572000
1

572200
L

572400
i

?

Siute Plane Coordinales (metsrs)

. Meters
==—====—=—== 1
0 100 200 300 400

Foat
—  __——____§
-0 300 600 900 1200
100-N Area

/"% Sulfate Contour {mgiL)

N9 Well Number (Prefixed with 199-)
[ ] Well Location
100 Plotted Vatus

Sulfate Sumplcs taken
from 1/1/95 10 32131195
SMCL = 250 mg/L

572600 572800 573000 573200
J i N &




Qualitative Risk Assessment (QRA) Methodology. The QRA methodology consisted of an
evaluation of risk for a defined set of human and environmental exposure pathways and scenarios.
This methodology is not intended to be a replacement or substitute for a baseline risk assessment. For
the 100-N Arca OUs addressed in this ROD, the QRAs considered a frequent use human health
exposure scenario with five (5) exposure pathways (i.e., soil ingestion, fugitive dust inhalation,
inhalation of volatile organic compounds from soil, external radiation exposure, and drinking water
ingestion) and al ited ecological assessment. The frequent-use scenario is generally similar to a
residential scenatau. )

Adverse human health effects resulting from exposure to chemical contaminants are identified as either
carcinogenic (i ng development of cancer in one [1] or mc¢ sues or ¢ Sy 1s) non-

cinogenic (i -effectsonor,  systems, reproductive and developmemai eiffe . Actions
are proposed in this ROD to add  ; unacceptable risk(s) posed to human health and the environment
through one (1) or more pathways. ‘

Assessment of ecological risk for source waste sites was provided by qualitative evaluation of the
attainment of preliminary remediation goals for terrestrial animals. This evaluation concentrated on
potential adverse effects to the Great Basin pocket mouse. The pocket mouse has a home range that is
approximately the size of many of the waste sites and, if the mouse lived on these sites, would
potentially receive a greater exposure to sitc contaminants than many other ecological receptors,
thereby providing a conservative estimate of risk. Assessment of ecological risk for the groundwater
OU was based upona comparison of estimated doses to acceptable doses (ecological bcnchmarks) for
aquatic rcceptors in the Columbia River. S

Identiﬁcation of Contaminants of Concem. Contaminants of concern were ideatified through an
evaluation of both historical data and LFI data. Contaminants that were present in the top 4.6 m (15 ft)
of soil and in the  >undwater were included in the evaluation. The higher concentration from either
the historical dat. .ot or the LFIs was selected for risk evaluation. The definition of potential site risk
and subsequent development of remedial alternatives in the CMS were based on establishing
preliminary remediation goals that comply with risk-basecd ARARSs or to be considered (TBC)
requirements. Radionuclide preliminary remediation standards protective of human health were
calculated base¢  the EPA guidance lcvel of 15 mrem/yr above natural background in soit for all
pathways.

The RESidual RADioactivity (RESRAD) model was selected as the dose assessment mode] for
generating prelin  iry remediation goals (PRGs) for radionuclide contaminants in soil. The model is
used to determine individual radionuclide concentrations (pCi/g) in soil that correspond to a dose rate
of 15 mrem/yr above background. The RESRAD model was also used to demonstrate that some .
residual soil contaminants, both radiological and nonradiological, will not reach the unconfined aquifer
by migration tht h the soil column within one (1) thousand years. For drinking water, the
radionuclide ren  lation standard is an annual dose equivalent to the total body or any internal organ
of 4 mrem/yr based upon the average annual activity of beta particle and photon radioactivity from
man-made radionuclides. The Nationaly Primary Drinking Water Regulations establish a gross alpha
particle standard of 15 pCVL for alpha emitting radionuclides (excluding radon and wranium). These
remediation goals are consistent with other cleanup activities in the 100 Areas. Radionuclide
preliminary ition goals protective of ecological receptors were calculated based on a draft DOE
standard of 0.1 rad/day for terrestrial animals and 1.0 rad/day for aquatic receptors. For
nonradionuclides, preliminary remediation goals for soils were deftned by risk-based ARARs in the
‘Washington State Model Toxics Control Act (MTCA). Both human and ecological receptors were
considered protected by MTCA Method B values for soils (Method A for TPH).
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Remediation onals for nonradioactive contaminants in water, protective of groundwater, are based on
MCLs and M. . A Method B levels (MTCA Method A for TPH). A listing of contaminants of concern
that potentially may be found at 100-NR-1 waste sites along with their respective preliminary
remediation goals is contained in Table 3. Thesc cleanup levels will be reevaluated as part of the
CERCLA five (5) year review and as part of final remedy selection for the site.

Toxicity Assessment. All radionuclides are classified by EPA as Group A human carcinogens due to
their property of emitting ionizing radiation. For radium, this classification is based on direct human
epidemiological evidence. For the remaining radionuclides, this classification is based on the
knowledge that these elements are deposited in the body, delivering calculable doses of ionizing
radiation to the tissues. Despite differences in radiation type, energy, or half-lifc, the health effects of
ionizing radiation are identical but may occur in different target organs and at different activity levels.
Cancer induction is'the primary human|  th effect of concern resulting from exposure to radioactive

snme  contamination since the concentrations of radionuclides  ociated with significant
carcinogenic effects are typis  y orders of magnitude lower than those associated with _ stemic
toxicity. The cancers produced by radiation cover the full range of carcinomas and sarcomas, many of
which have been shown to be induced by radiation.

Human Health Qualitative Risk Asscssment. Potential human health risks were qualitatively
evaluated by comparing 100-N Area operations information, limited site-specific data, and analogous
site information to preliminary remediation goals. Conceptual exposure models under a rural-
residential exposure scenario that consider the potential contaminants, receptors, and exposure
pathways through which the contact might occur aided the evaluation.

Under the rural-residential exposure scenario used, occupancy of the land surface was agsumed to be
continuous for 365 days/year for a period of thirty (30) years. It was assumed that human receptors
could come’into  ‘ect contact with contaminants in soil to a depth of 4.6 m (15 ft) because basements
.or other subsurface structures could be constructed within the site (excavation to 3.7 m {12 ft] witha -
0.9 m [ 3 ft] buffer of clean soil). It was considered reasonable to assume that, beyond the 4.6 m depth,
soils would remain undisturbed by human activitics and that direct contact with deeper contaminants
(greater than 4.6 m) would not occur. Under this rural-residential scenario, it was assumed that the
unconfined aquifer underlying the 100-N Area would not be used as a potable water supply or for
irrigation purposes for approximately 300 years (the estimated maximum time required for remediation
of the unconfined aquifer). However, 0.76 m/yr (30 in/yr) of irrigation water from an off-site,
uncontaminated source was assumed and included in the exposure evaluations.

The rural-residential exposure model assumes that direct human exposure to radionuclide contaminants
within the top 4.6 m of soil occurs through ingestion of contaminated soil, inhalation of suspended
dust, and external exposure to radiation. Indirect exposure pathways was by consumption of locally
acquired vegetables, meat, fish, and milk. Exposure to nonradioactive contaminants in soil was based
solely on the soil ingestion pathway per MTCA protocol. In some cases, there may be no contaminants
in the top 4.6 m of soil at a site. In these instances, there would be no exposure through these
pathways. For contaminants in soils deeper than 4.6 m, the concern was the potential migration of
contaminants to groundwater and eventually to the Columbia River.

Based on this qualitative evaluation, contamination that exists at some of the 100-NR- 1 waste sites
*pose a potential health risk to future users of the site outside the acceptable risk range of 1 x 10¥to 1 x
. 10°%. Calculations using the RESRAD dose assessment model and the maximum concentration levels
in Table 4 demonstrate that the qualitative assessment of maximum total incremental cancer risk due to
radionuclides is > 1 x 10”, which indicates that remedial actions must be taken at the 100-NR-1 OU.
Incremental cancer risk values calculated to be > 1 x 107 are not reported because the linearized
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2 OU. Groundwater wn]l continue to be monitored during the interim remedial action for the 100-NR-2
Ou.

Contaminants that exceed drinking water standards at the groundwater/river interface are Sr-90 and
tritium. No immediate risk to human health from these contaminants entering the river was identified
in the 100-NR-1/100-NR-2 CMS due to river water concentrations being below drinking water
standards and the lack of a human receptor at the groundwater seeps. DOE exercises control over
access to this area of discharge immediately adJaccnt to the river (i.e., N-Springs)-and will commue to
do so during the  :rim action timeframe.

Summary of Key Uncertainties in the Human Health Risk Assessment. In general, the assessment
of risk is based on a limited data set. Uncertainties are associated with both the contaminants identificd
for each waste site and from the groundwater and the concentrations of the contaminants.  llected
samples may no'  representative of conditions throughout the wastc site or the aquifer and historical
data may not accurately represent current conditions. Because the samples may not be completély
representative of conditions at the 100-NR~} and 100-NR-2 OUs, the qualitative evaluations of risks
may be underestimated or overestimated.

Ecological Qualitative Risk Assessment. The purpose of the qualitative ecological risk assessment is

to estimate the ecological risks from existing contaminant concentrations in the 100-NR-1.and 100-NR-
2 OUs. The Great Basin pocket mouse was sclected as the representative receptor for terrestrial waste

sites in the Hanford Site Risk Assessment Methodology (DOE/RL-91-45, Rev. 3). This species was

- chosen as a representative for the larger number of possible animal receptors, such as rodeats, hawks, °

and large mammals. TI  Great Basin pocket mouse would be more exposed to site contaminants than
many other ecological receptors, thereby providing a conservative estimate of risk. Thus the
assessment and measurement endpoint for the ecologlcal QRA is the health and mortality of the Great
Basin pocket mouse. .

Contaminants found in the soil at waste sites in the 100-NR-1 OU include radioactive and
nonradioactive elements. For nonradioactive elements, ecological effects were evaluated from uptake
from the soil by  nts and by accumulation of these elements through the foodweb. Radioactive
elements have ecological effects resulting from their presence in the environment (external dose) and
from ingestion (e.g., dose from contaminated food consumption), resulting in a total body burden.
Total radiological dose to an organism can be estimated as the sum of doses (weighted by energy of
radiation) received from all radioactive elements ingested, residing in the body, and available in the
organism's environment.

The radiological dose an orgamsm receives is usually expressed as rad/day. All exposure pathways are
added in determining total organism dose. Internal exposure includes both body burden (contaminants
that are taken into the body from all pathways) and dose from recent food consumption that is still in
the gut. The dose to the Great Basin pocket mouse was used to screen the level of risk of an individual
waste site. For radionuclides, dose to the pocket mouse is compared to 0.1 rad/day (DOE Order
5400.5, Radiatic ’rotection of the Public and the Environment, Effects of Ionizing Radiation on
Plants and Animais at Levels Implied by Current Radiation Protection Standards, International Atomic
Energy Agency, Technical Report Series No. 332). For nonradiological contaminants, the dose was

. compared to toxicity values.

Potential ecological risks were qualitatively evaluated using the Great Basin pocket mouse as a
representative receptor. Risks to the mouse were estimated assuming that the food pathway was the
primary route of exposure to both radionuclides and chemical contaminants. The major portion of the
risk to the Great Basin pocket niouse was attributable to Sr-90, while cobalt-60 and cesium-137
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for radionuclides are based on agreements made among EPA, Ecology, and DOE that were established
during the development of the interim action ROD and the RDR/RAWP for the 100-BC-1, 100-DR-1,
and 100-HR-1'OUs.

The cleanup levels for nonradioactive chemical contaminants are based primarily on ARARS including:

»-  The Washington State “Model Toxics Control Act Cleanup Regulation” (MTCA) (WAC 173-
340);

¢ MC™ pr lgated under the federal Safe Drinking Water Act (SDWA) (40 CFR) and/or the
State of Washington's Drinking Water Stz ~ rds (WAC 246-290) 4

*  AWQC developed under the federal Clean Water Act (CWA) (40 CFR 131) and/or state
standards promulgated by the State of Washington (WAC 173-201).

1t is anticipated that cleanup actions may géne  wastes that are regulated as dangerous  stes under
WAC 173-303. Compliance with RCRA ARARs, including the substantive requirements for storage

- and RCRA land disposal restrictions, will be verified and/or achieved should dangerous waste be
generated. It is not anticipated that wastes will be generated during selected interim actions that are
significantly different from a dangerous waste perspcctlvc than wastes generated at other 100 Arca
remedial actions with one exception. Based on previous characterization of contaminated wastes
generated during 100-NR-1 and 100-NR-2 OU remedial actions that originated from or have come in
¢« 1ct with contaminated soil or debris from the 116-N-1 and 116-N-3 Cribs and Trenches is defined
as state-only listed waste (F003 due to methanol — based on previous characterization) in accordance
with the Part A Permit Application for these units. It is anticipated that these F003 wastes will meet
ERDF waste acceptance criteria without the need for treatment due 1o very low ornondetectable
concentrations of methanol Other hazardous constituents may be identified during remedial action.

“The RAO:s for the lOO-NR—l OU and for thc 100-NR-2 OU are presented below.

100-NR-1 Sour' Waste Sites: The RAOs for soils are:

*  Protect potential human and ecological receptors under the rural-residential scenario from
exposure by ingestion, external exposure, and inhalation to radioactive contaminants present in
the upper 4.6 m (15 ft) of soils, structures, and debris. The levels of reduction will be such that
thetotal sed  notexceed EPA radionuclide soil cleanup guidance of 15 mrem/yr above
Hanford Site background for 1000 years followi  remediation.

» Prot potential human and ecological receptors under the rural-residential exposure scenario
from exposure by ingestion of nonradioactive contaminants present in surface and shallow
subsurface soils and debris in the upper 4.6 m (15 ft) of soil having concentrations exceeding
the MTCA Method B levels (Method A for TPH).

* Protect the unconfined aquifer from adverse impacts by: (1) reducing concentrations of
radioactive and nonradioactive contaminants present in all portions of the soil column that
could migrate to the unconfined aquifer, or (2) reducing contaminant transport within the soil
column. Contaminant levels will be reduced so concentrations reaching the unconfined aquifer
do not exceed MCLs promulgated under the SDWA or the State of Washington's Drinking
Water Standards, or MTCA Method B levels (Method A for TPH), whicheveris1 . The
location and measurement of the point of compliance will be defined in the Remedial
Design/Remedial Action Workplan. Monitoring for compliance will be performed at the
defined point.
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* 1 ection of the Columbia River from adverse impacts 5o contaminants remaining in the soil
after remediation do not result it an impact to groundwater and, therefote, the Columbia River
that could exceed the ambient water quality criteria (AWQC) under the Clean Water Act for
protection of fish. Since there are no AWQC for radionuclides, MCLs will be used.
Measurement of compliance will be at a near-shore well, in the downgradient pl . The
location ard measurement will be defined by EPA and Ecology.

*  Prevent destruction of significant cultural resources and sensitive wildlife habitat, Minimize
the disru;  »n of cultural resources and wildlife habitat in general and prevent adverse impacts
to cultural resources and threatened or endangered species.

ot
=

adwater: The RAOs for the g_roundwater are:

* Protect the Columbia River from adverse impacts from the 100-NR-2 groundwater so that
designated beneficial uses of the Columbia River are maintained. Protect associated potential
human and ecological receptors using the river from exposure to radioactive and
nonradic  ive contaminants present in the unconfined aquifer. Protection will be achieved by
limiting exposure pathways, reducing or removing contaminant sources, controlling
groundwater movement, or reducing concentrations of contaminants in the unconfined aquifer.

*  Protect the unconfined aquifer by implementing remedial actions that reduce concentrations of
radioactive and nonradioactive contaminants prcscnt in the unconfined aquifer.

» Obtainii amation to evaluate technologies for Sr-90 removal and evaluate ecologxcal receptor
"impacts from contaminated groundwater (by October 2004).

» Prevent destruction of sensitive wildlife habitat. Minimize the disruption of cultural resources
and wildlife habitat in general and prevent adverse impacts to cultural resources and threatened
or endangered species. :

Residual Risks  st-Achievement of RAOs. Residual risks after meeting RAOs {except the shoreline
si  were estimated basedona  idential land use scenario for soils. Site risks from contaminated
soils, structures, and debris (with respect to metals and organics) are reduced from greater than 1 x 107
to approximately 1 x 10”. Site risks from contammated soils; structures, and debns with respect to
radionuclides are reduced from greater than 1 x 102 to approximately 3 x 10*. The current
groundwater pw  and treat system would have to be operational for nearly 300 years to achieve the
drinking water standard for Sr-90.

Remediation T & Frame. Completion of these actions shall be consistent with the averall goal of -
completing 100  earemedial actions by the year 2018, For groundwater and river protection,
remedial actions «ill likely exceed 2018, based on the current technology.

VIII. DESCRIPTION OF ALTERNATIVES

100-NR-" “--1rce Waste Site Alternatives (inc'-*~~ the Shorel*-~ Site)

To evaluate remedial alternatives, information related to future land use, groundwater use, and cleanup
standards is necessary. However, this information may not be fully developed before the timely
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consideration of interim remedial actions. For cxzimp]c, future land use decisions for the Hanford Site,
including the 100-N Area, continue to be discussed by the responsible government agency (DOE), the
local govermnment agencies, and many other Hanford Site stakeholders and interested parties. In licu of
a land use decision. the objectives of the interim remedial actions authotized in this ROD are to reduce
potential threats  1uman health and the environment from these waste sites and not preclude any
future land use i ¢ 100 Area.

The 100 Area Source Operable Unit Focused Feasibility Study, DOE/RL-94-6 1, identified five (5)
general responsc tions that could be applied to waste sites in the 100 Area under the rural-residential
scenario. Thea iatives: ~  ~ were no action, institutional co ~ H1ls, remove/dis  :, rem /ex-
situ bi.  nediation/dispose, and in-situ bioremediation. To facilitate the development of remedial
alternatives and the subsequent detailed and comparative analyses of their suitability, all but one (the
shoreline site) of the waste sites were placed (based on suspected primary contaminants | unique
characteristics) intn one (1) of five (5) waste groups: radioactive, petroleum (near-surface
contamination ar  leep contamination), inorganic, burn pit, and surface solid.

The shoreline site presents unique remedial challenges because of its location at the
groundwater/Columbia River interface. Furthermore, the remediation of the shoreline site is closely
tied to final diation of the 100-NR-2 Groundwater OU because of the complex, dynamic
relationships among the Columbia River, the contaminated groundwater in the 100-N Area, and the
contaminated soils at the shoreline site. Therefore, the shoreline site was not assigned to a waste group,
but was addressed separately as a single, unique waste site in the CMS.

Four (4) remedial alternatives were considered for the 100-NR-1 waste sites (excludmg thc shoreline -
site) under the rural-resideatial scenario:

*  No Actic

®  Removesruispose

* Remove/Ex-Situ B:oremed:atnon/stpose
* In-Sitw Bloremedlatlon

Four (4) remedial alternatives were considered for the shoreline site:

» No Action

* [Institutional Controls
* Remove/Dispose

*  Cover(Containment)

_The shoreline site contains two (2) distinct areas: (1) the riverbank seeps in the 100-N Area (the N-
Springs) and associated contaminated soils in their vicinity, and (2) the contaminated soil associated
with waste site 100-N-65 (an interceptor trench built to collect diesel/fuel oil leaked to the
groundwater). Although addressed separately due to differences with respect to source of
contamination, contaminants of concern, and potential remedial action, these two (2) areas overlap and
together constitu  he shoreline site for the purpose of developing and comparing remedial
alternatives. The ioreline site, the remedial altemnatives associated with it, and the applicable analysis
of the remedial alternatives are discussed separately from the remainder of the 100-NR-1 waste sites.

" Applicable RAOs used to evaluate the remedial alternatives include MTCA Method B for
nonradioactive chemical contaminants in soil, MTCA Method A for petroleum contaminants (TPH),
and 15 mrem/yr above natural background for radionuclides. If remedial alternatives involve
excavation of contaminants (e.g., remova! action) to achieve these cleanup standards, the applicable
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depth for the rural-residential scenario is 4.6 m (15 ft) below surrounding grade. A summary of all
remedial alternatives considered follows.

No Action (applicable to both the 100-INR-1 sites and the shoreline site): The no action alternative
was evaluated to provide a baseline to compare to the other alternatives. It represents a hypothetical
scenario where no restrictions, controls, or active remedial actions are applied to a site. The no action
alternative would limit future use of the 100-N Area and is not protective of human health and the
environment.

Institutional Controls (s peciﬁczilly applicable to the shoreline site but also an integ elem ~of
all four alternatives for the 100-NR-1 waste sites): This alternative includes the following elements:

e DOE will continue to use a badging program to control access to the associated sites for the
duration of the interim action. Visitors (i.c., persons not employed on the Hanford Site who are
granted access for discussions on project related matters, employment interviews, or tours) entering
any of the sites associated with this ROD are required to be escorted at all times.

* DOE will utilize the on-site excavation permit process to control land use (e.g., well driiling or
excavation of soil) within the 100-NR-1 or 100-NR-2 OUs.

DOE will maintain existing signs-prohibiting public access to the shorelisie site.

DOE will provide notification to Ecology upon discovery of any trespass incidents.

Trespass incidents will be reported to the Benton County Sheriff’s Office for investigation and
evaluation for  )ssible prosecution.

¢ ' DOE will add access restriction language to any-land- transfer sale, or lease of property that the
U:S. Government considers appropriate while institutional controls are compulsory, and Ecology

~ will have to approve any access restrictions prior to transfer, sale, or lease.

‘e Unfil final remedy selection, DOE shall not delete or terminate any institutional control
requirement established in this ROD ualess Ecology have prowded written concurrence on the
deletion or termination.

e DOE will evaluate the implementation and effectivencss of institutional controls for the 100-NR-1
and 100-NR-2 OUs on an annual basis. DOE shall submit a report to Ecology by July 31 of each
year summarizing the results of the evaluation for the preceding calendar year. At a minimum, the
report shall contain an evaluation of whether or not the OU IC requirements continue to be met and
a description of any deficiencies discovered and what measures have been taken to correct
problems. :

Land use restrictions would be used to limit certain types of land use (e.g., restricting drilling or
excavation) throu  the use of the on-site excavation permit process. Access controls would consist of
signs. Groundwaier monitoring would be used to evaluate the effectiveness of the proposed remedial
actionandto _ port decisions to continue the action or implement other actions. Institutional controls
would be required to prevent human exposure to and use of contaminated land and groundwater. DOE
would be responsible for establishing and maintaining land use and access restrictions until maximum
contaminant levels and risk-based criteria are met or the final remedy is selected.

Remove/Dispose (applicable to both the 100-NR-1 sites and the shoreline site): This altemative
includes the follc ng elements:

¢ Remové contaminated soil, structures, debris, and pipelines to a depth of 4.6 m (15 ft] below
surrounding grade or to the bottom of the engineering structure, whichever is deeper. D15p05e of
soil, structures, debris, and pipelines at ERDF.

¢ Treat thesc wastes as requircdton  ERDF accej criteria,

* Backfill excavated areas with clean material, grade, and re-vegetate the areas.

¢ Maintain ICs as described above until remediation is complete.
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Under this alternative, contaminated media would be excavated, transported to, and disposed of at the
~-DF in accordance with ERDFs waste acceptance criteria. Any material that exceeds the disposal -
facility’s waste acceptance criteria, which would include compliance with RCRA land disposal
restrictions, would be stored on the Hanford Site in a manner consistent with ARARSs until treated to

. meet waste acceptance criteria. If such waste material exists, the procedure for dealing with it will be
agreed to by DO/ 3PA, and Ecology before final disposition. As the contaminated material is
excavated, it wou.s be characterized and segregated before transportation, Excavation would continue
until all contaminated material exceeding the remedial action goals and cleanup standards is removed.
The site would then be backfilled and re-vegetated.

Remove/Ex-Situ Bioremediation/Dispose (applicable to the 200-NR-1 waste sites): This alternative
includes the following elements:

* Remove contaminated material (soil/debris) down to a depth of 4.6 m [15 ft] below
surrounding grade or to the bottom of the engineering structure, whichever is deeper. The
depth of removal (15 ft) may be adjusted if field conditions warrant and with Ecology

approval.
e Removec inated material (soil/debris) below 4.6 m {15 ft] as necessary if field conditions
warrant ar logy approves.

o Ex-Situ bioremediate petroleum contaminated material within the 100-N OU boundary.
Dispose of residual contaminated media to an Ecology approved facility.

» Collect and dispose of leachate to the Effluent Treatmcnt Facxhty (ETF) or as approved by
Ecology.

o Backfill excavated areas with clean matenal grade, and re-vegetate the areas.

e Maintain ICs as described above until remediation is complete. :

This alternative is the same as the previous alternative except that petroleum-contaminated soil would
be placed onane 'y remediation pad and treated using bioremediation. Bioremediation helps to
achieve areducti  in waste volime requiring disposal. Following remediation, previously
contaminated soi. ...at meets the cleanup standards could be used as clean backfill. il not meeting
the treatment goal would be transported to the ERDF for disposal. Leachate and runoff produced
during this process would be collected and monitored to determine if they comply with the associated
ARAR:s. -If treatment would be required, treatment and disposal would include trucking the leachate’
and runoff to the ETF within the Hanford Site, provided it meets the waste acceptance criteria.

In-Situ Bioremediation (applicable to the 100-INR-1 waste sites): This alternative includes the
following elements:

o In-Situ bioremediate petroleum contaminated material below 4.6 m {15 f] of surrounding grade,
bottom of engmecrmg structure, or where excavatlon for ex-situ bioremediation is terminated,
whichever is greater. .

"Install necessary injection wells and infrastructure.
Maintain groundwater monitoring wells to monitor bioremediation and impacts to groundwater.
Grade and re-vegetate the areas.
_ Maintain ICs as described above until remediation is compl:

" 7 thit tem e,as  m of injection wells would supply oxygen, bacteria, and nutrients to the
petroleum-contaminated soils at depth where remediation would take place. Monitoring wells would
be used to monitor the bioremediation and any impacts to groundwater. No excavation or removal
would be required.
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Cover (Containment) (applicable to the 100-NR-1 waste sites): This alternative is specific to the
shoreline site and includes the following clements:

Maintatn ICs as described above until remediation is complete.
Groundwater monitoring. :

Surface water controls.

Installation of a surface barrier.

Grade and re-vegetate the arcas.

The surface barrier would be designed to eliminate direct exposure pathways for human and ecological
receptors. Details of proposed cover design can be found in the 100-NR-1/100-NR-2 CMS.

100-NR ? 7sroundwater Site Alternatives

Seven (7) groundwater remedial alternatives for the 100-NR-2 OU were analyzed in the CMS.
Of the seven alternatives, none of the alternatives that include long-terin physical barriers were
considered appronriate for an interim action. The construction costs for the barriers were high and the
soil flush system  ernative was considered too speculative at this time to be considered for interim
use. Also, the physical barriers could potentially preclude the implementation of final remedies that do
not incorporate the chosen barrier in the final action, or conversely, would require removal costs to
implement a different final remedy. Therefore, the follomng four (4) alternatives were selected for -
further consnderat:on for purposes of an interim action:

No Action  ~
Institutional Controls
Hydraulic Controls
Pump and Treat

o ¢ o 9

The pump and treat alternative differs from the hydraulic control alternative by incorporating treatment
of pumped groundwater into the design. Both alternatives include the creation of a hydraulic “barrier”
that decreases the flux of _  undwater going to the river.

Insufficient information exists to make a final remedy decision for Sr-90; therefore, Ecology, EPA, and
DOQE propose to control movement of Sr-90 to the Columbia River as an interim remedial action for
river protection. This interim control would be accomplished through operation of the existing pump
and treat system  ile further information is gathered for a final remedy. The selected interim
remedial action wiu provide some control over movement.of Sr-90 to the Columbia River and will not
preclude possible nal remedies at this OU or the source sites OU.

Characteristics of Sr-90 in 100-N Area soils result in significant problems with the remediation of
groundwater at the 100-NR-2 OU. With its twenty-nine (29)-year half-life, current concentrations in
groundwater, concentrations adsorbed onto the saturated soil, and rate of migration, it would take 300
years for the Sr-30 concentrations to meet drinking water standards (8 pCi/L) through natural

atter  “on, mostly as the result of radioactive decay. Sr-90 is adsorbed to soil in the saturated zone
and exists in equilibrium with the Sr-90 in the groundwater at aratio of approxir  ly ) m soil
to 1 part in grour vater. These adsorption and equilibrium properties are the reasons for the
difficulties in Sr-90 remediation of the 100-NR-2 OU. These difficulties are summarized below.

Operational Information on the Existing Groundwater Pump and Treat System: As Sr-90-
contaminated groundwater is removed by a groundwater remedial technology, such as pump and treat,
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the clean water that replaces it becomes recontaminated by contact with the contaminated soil, and the
100 to 1 equilibrium ratio is re-established. Because of the substantial quantity of Sr-90 adsorbed to
soil, this results in virtually no short-term decrease in Sr-90 concentrations in the groundwater. No
remedial alternatives were identified in the 100-NR-1/100-NF  CMS that are known to be safely
implementable and able to substantially shorten the 300-year remediation time associated with natural
attenuation by radioactive decay. The expedited response action pump and treat system at N-Springs is
currently removing approximately 0.1 Ci/yr. There are approximately 85 Ci of Sr-90 in the saturated
soils within the 100-N Arca. The time frame necessary to meet drinking water standards (8 pCi/L) with

“this removal rate is not significantly different from that of natural attenuation by radioactive decay (270

years with pump and treat versus 300 years for natural attenuation by radioactive decay). Although the
pump and treat system would not significantly alter the remediation timeframe, it is removing
approximately 90% of the Sr-50 from retrieved groundwater. This reduces the flux of Sr-90 to the river
which s attributable to groundwater contamination. This system does not, however, reduce Sr-90
concentrations*  : are not influenced by the pump and treat system, specifically the contaminated
sediments at the shoreline site. Innovative applications of technologies, such as soil flushing, that may
be able to disrupt the soil-groundwater equilibrium and remove significant quantities of Sr-90 are
considered experimental. More information would be needed to define the implementability of this or
other innovative technologies that could shorten the time necessary to achieve groundwater remedi
goals.

The movement of Sr-90-contaminated groundwater from the waste sites to the Columbia River has
extended the contaminated soil 2one to the river's edge (the shoreline site in the 100-NR-1 OU).
Remediation for the purpose of river protection is compllcated at the shoreline site. Technologies to

_prevent the flow  Sr-90 to the Columbia River include various forms of barriers, including hydraulic
barriers and physical barriers. These technologies must be.physically located slightly inland of the
Columbia River to operate properly. The shoreline site, located between the river and a barrier,
contains approximately 2 to-5 Ci of Sr-90 that may remain unaffected by implementing these
technologies. However, the effect of hydraulic or physical barriers on the shoreline sitcisnot}  wn at
this time. Because of the loading of Sr-90 in the shoreline site and because of the 100 to 1 equiltibrium
phenomenon of Sr-90 in 100-N Area soils, contaminated sediments would continue to release Sr-90
intothegrc v :rnear the river at concentrations above drinking water standards with any of these
technologies. This is due to the flushing action as the river level rises and falls. The amount of time
that it would take to remediate the shoreline siteand ! eby reducet  :oncentrations migrating to the
river may or may not be shorter than would occur solely through natural decay and attenuation. Not
enough information is known about the relationship between the barrier technologics and the flushing
capability of the river with barrier placement to determine this time frame.

Groundwater en  Ing the river could reach an aquatic and riparian ecological receptor through direct
uptake of Sr-90 in contaminated food and water. Ecological receptors may contact contaminants in
groundwater through overland dischargcs and upwelling that may be present when the Columbia River-
is at low stage and in sediment pore water at the groundwater/river bottom interface. While the Sr-90
concentration in pore water and its potential impact to an ecological receptor is not entirely known, no
significant advcrse impacts have been identified at this time. Part of the interim actions for the 100-
NR-2 OU must include gathering more information to determine whether Sr-90 concentrations are
causing short- o1 ng-term impacts to these receptors. This information is required in order to evaluate
further remedial actions.

IX. SUMMARY =~~~ COMPARATIVE ANALYSIS OF ALTERNATIVES

The selected remedial actions are believed to provide the best balance of tradeoffs among the
alternatives with respect to the nine (9) CERCLA evaluation criteria used to evaluate remedies. The
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Long-Term Effectiveness and Permanence: This criterion refers to the magnitude of residual risk
and the ability of a remedial action to maintain reliable protection of human health and the enviro  ent
after remedial goals have been met. S

The no action alt  ative would not meet remedial action goals and, therefore, would not provide for
long-term effectiveness. The remove/dispose, remove/ex-situ bioremediation/dispose, and in-situ
bioremediation alternatives provide long-term effectiveness a1 permanence because no source of risk
above cleanup levels would remain at the site in the first fifteen (15) feet below ground surface. All
removed soils would be treated, if needed and as appropriate, before being placed in the ERDF,

Reduction of Toxicity, Mobility, or Volume Through Treatment: This criterion refers to an
evaluation of the anticipated performance of the treatment technologies that may be-employed in the
r f. . .

The no action alternative would not reduce the mobility, toxicity, or volume of the contaminants
through treatment. The remove/dispose alternative would utilize a small amount of treatment to reduce
the toxicity, mobility, and/or volume by employing solidification/stabilization or other treatment as
appropriate to meet ERDF waste acceptance criteria. The remove/ex-situ bioremediation/dispose and
in-situ bioremediation alternatives provide the most sig 1t level of treatment specific to petroleum,
and would re: e volume, toxicity, and mobility. '

Short-Term Effectiveness: Short-term effectiveness refers to an evaluation of the timeframe with
which the remedyv achieves protection. It also refers to any potential adverse effects on human health
and the enviror dv g the construction and implementation phases of a remedial action.

The no action alternative would pose no additional risks to the community, the workers, or the -
environment, if imnlemented. All alternatives, except the no action alternative, would achieve
remedial acti ctiv  relatively quickly. The remove/dispose alternative would pose a risk of
release of con nts and worker exposure during excavation, transport, and disposal of
contaminated media that is not present with the other alternatives; remediation activities would need to
be carefully plant  : to minimize the associated risk. The in-situ bioremediation and remove/ex-situ
bioremediation/dispose alternatives would be used only for remediation of petroleum, which poses a
relatively low risk of release or worker exposure. Any additional contaminated materials will be
excavated and disposed at ERDF provided they meet the waste acceptance criteria.

Implementability: Implementability refers to the technical and administrative feasibility of a remedial
action, including the availability of materials and services needed to implement the selection solution.

The no action alternative would be easy to implement both technically and administratively. The
remove/dispose and in-situ bioremediation alternatives would be easier to implement than the
remove/ex-situ bioremediation/dispose altemative.

Cost: Table 5 contains estimated costs for the remove/dispose, in-situ bioremediation, and remove/ex-
situ bioremediation/dispose alternatives. These costs use a 7% discount rate and have an accuracy
range between +50 and ~30%. The total estimated cost to remove/dispose piping is significant, about
$34,400,000. This piping remove/dispose cost represents approximnately 70% of the cost to implement
the sclected remedy for all 100-NR- 1 waste sites. This high cost is due to the extensive excavation that
will be required to remove all underground piping associated with 100-NR-1 waste sites.
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State Acceptance: State acceptance indicates whether, based on its review of the CMS, Proposed

Plan, and Administrative Record, the state concurs with, opposes, or has no comment on the selected

interim remedial action. The State of Washington concurs with the selection of the interim remedial
" actions described in this ROD.

Community Acceptance: Community acceptance refers to support by the public for the preferred
remedial action alternative and is assessed following a review of the public comments reccived on the
CMS and Proposed Plan. On April 2, 1998, a meeting was held to discuss the Proposed Plans for the
100-NR-1 and 10 Js. The results of the publicr  ing and the public comment period
indicate overall g ptance and support of the preterred remedial alternatives. ¢  nmunity
response to the remedial alternatives is presented in the Responsiveness Summary in Appendix A,
which summarizes questions and comments received during public comment.

Evalua**~- 1°**+ Alternatives for the Shoreline Site

Four (4) remedial alternatives were considered for the shoreline site:

e No Action

. Institutional Controls
. Remove/Dispose

. Cover (Containment)

The following is a comparative analysis of these remedial alternatives against the CERCLA criteria.

Overall Protection: The draft Columbia River Comprehensive Impact Assessment Screening -
Assessment indicates that contaminant levels in the 100-N Area may pose a potential risk'to human and
ecological receptors under some scenarios, and further investigations may be warranted.. The nio action
alternative provides no control of exposure to the contaminants at the shoreline site and thus provides
no protection from potential risks. The institutional controls alternative would provide protection of
human health by preventing exposure to contaminants for an interim period, during which time
potential ecologic-' impacts and human health risks could be further evaluated. The remove/dispose
alternative would _ : protective of human health and the environment upon completion of the action.
However, the | c/dispose alternative would only provide protection for an interim period as the
clean fill would be subject to recontamination. Recontamination could occur as groundwater moves
through the area and/or from fluctuating river levels. Although both the cover and remove/dispose
altemnatives woul  rovide some protection to human health and the environment from risk due to
contamination, they would cause severe environmental impacts at the shoreline site during
implementation. o '

Compliance with Applicable or Relevant and Appropriate Requirements: ARARs do not apply to
the no action altr  tive since no action will be taken. The cover and the remove/dispose

alternatives wou  neet the ARARs for the actions (e.g., cleanup standards required under MTCA,
such as direct soil exposure levels, Clean Water Act, primary and secondary drinking water standards,
AWQC, Migratory Bird Treaty Act, and Endangered Species Act of 1973) identified for the site. The .
institutional controls alternative, which Ecology, EPA, and DOE view as an interim action pending
selection of a final remedy for the 100-NR-2 OU, would attain ARARS for that limited action, but
would not attain cleanup standards during the interim action time frame. For the shoreline site, for the
institutic \l controls alternative, the only ARARSs that apply are MTCA, “Minimum Standards for
Construction and Maintenance of Wells” (WAC 173-160), and all the Location-Specific ARARs listed
in Section XI, Statutory Determinations, of this document. The cover alternative would comply with
the ARARs. The remove/dispose alternative would meet the ARARs. - If wastes subject to land
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disposal restrictions under RCRA are encountered, the wastes would be treated before disposal, ora
treatability variance or waiver could be requested.

Long-Term Effi  vi ss and Permanence: At the shoreline site, the ability of a remedial action to
provide long-  eflectiveness and permanence is dependent upon final remedial action for the
contaminated groundwater in the 100-NR-2 OU. The no action alternative would not meet remedial
action goals and, therefore, would not provide for long-term effectiveness. The institutional controls
alternative, if selected, would require long-term maintenance to remain protective of human health, and
would not be effective in protecting ecological receptors from potential risks. The cover alternative
would provide a greater degree of long-term effectiveness by stabilizing and isolating the contaminants
in place; however, the requirement for long-term maintenance would be significant. The
remove/dispose alternative would provide the greatest long-term effectivenes: 4 permanence.
However, depending upon the final remedial action for groundwater and the timing of remedial action
at the shoreline site, the remove/dispose action may have to be repeated on a periodic basis due to
recontamination of the soil by contaminated groundwater.

Reduction of Tovicity, Mobility, or Volume Through Treatment: This criterion refers to an
evaluation of the ticipated performance of the treatment technologies that may be employed in the
remedy.

Neither the no action alternative, the institutional controls alternative, nor the cover alternative would
reduce the mobility, toxicity, or volume of the contaminants in soil through treatment. The
remove/dispose altemative would utilize a small amount of treatment to reduce the toxicity, mobility,

and/or volume by employiug solidifi catlon/stabnhzatxon or other treatment as appropriate to meet
ERDF waste acceptance criteria.

Short-Term Effectiveness: The no acllon and msmutlonal controls alternatives would pose no
additional risks to the community, the workers, or the envn'onmem if implemented. The cover
alternative could *  implemented rolatively quickly with minimal risks to the community or workers
but would affect environment and ecological receptors at the shoreline site during implementation.
The remove/dispose altemative would achieve protection relatively quickly. During implementation of
this alternative, contaminated soil would be uncovered, representing the potential for a release of
contaminants and worker exposurc. Remediation activities would be carefully planned to minimize the
associated risk. 7  environmental and ecological receptors at the shoreline site would be affected
during implementation of the remove/dispose alternative. Both the cover and remove/dispose
alternatives would impact the shoreline environment during implementation.

Implementability: The no action alternative'would be easy to implement both technically and
administratively. Because access restrictions are already in place at the shoreline site, the institutianal
controls alternative is easily implemented. The cover alternative is implementable with existing
technologies, but not without significant impacts to the shoreline environment. The remove/dispose
alternative is possible with existing technologies. However, the cover and remove/dispose alternatives
would be difficu” > implement because of technical and administrative problems posed by the
proximity of the  lumbia River. '

State Acceptance: State acceptance indicates whether, based on its review of tﬁe CMS, Proposed

Plan, and Administrative Record, the state concurs with, opposes, or has no comment on the selected
interim remedial action. The State of Washington concurs with the selectlon of the interim remedial

actions described in this ROD.

Cost: The cost estimates for the shoreline alternatives are presented in Table 6.
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Long-Term Effectiveness and Permanence: The no action and institutional controls alternatives
provide no long-term effectiveness and permanence. Hydraulic controls would provide some
temporary control for migration of contaminants but no long-terin effectiveness and permanence. The
pump and treat alternative will remove and treat contaminants in @ manner that will provide some
permanent reduction of contaminant levels in the groundwater but is not intended to be a permanent or
final solution.

Reduction of Toxicity, Mobility, or Volume Through Treatment: Only the pump and treat
altemative would reduce the toxicity of the extracted groundv  er by removing Sr-90 through ion
exchange. However, the  icentration of Sr-90 remaining in the contaminated groundwater plume
would not be measurably reduced by use of the treatment system. None of the other interim action
alternatives use a treatrnent element.

sort-Term Effectiveness: The no action and institutional controls alterna would present no
increased risk to workers, the ¢ nunity, or t ironment. Neither of t} lternatic  would
achieve the interim action objective of control!ing the flux of Sr-90 discharges to the river.

Implementation of the pump and treat and hydraulic controls alternatives would be accomplished by
use of the existin raump and treat system (without the treatment element under the hydraulic controls
alternative) and, u.«crefore, would immediately obtain the objective of controlling flux of Sr-90
discharges to the  er, Due to use of the existing system, there would be no construction associated
with these altern: es. Short-term impacts associated with worker risk from operation of either of
these alternatives e small, however, because the pump and treat alternative contains a treatr ¢
element to maintain (the ion-exchange system), it would have a shghtly higher potential for short-term .
worker risk than hydraulic controls,

Implementabilitv+ All of the interim alternatives are technically and administratively feasible, and
implementability not expected to be significantly different for-any of the four (4) alternatives. The
no action alternative would be the easiest alternative to implement. Access controls are already in
place as part of I  E’s operation of the Hanford Site; continued maintenance of these controls would
be anticipated du...g the five (S)-year interim action period in any event, and these controls would be
institutionalized. The hydraulic controls and pump and treat alternatives would require routine
maintenance and operation and, therefore, may be slightty more difficult to implement than the no
action and institutional controls alternatives.

Cost: Negligible costs are associated with the no action alternative. No additional costs are associated
with the institutional controls alternative because existing controls will be maintained during the
interim. The anr | operating costs for hydraulic controls and pump and treat system already in place
are $261,900 @ 329,100, respectively. No capital costs are associated with any of the four (4)

alt  tives. A comparative cost analysis (Table 7) for a five (5)-year period shows that Hydraulic
Conurols, at a present worth cost of $1,153,109  he third lowest cost alternative, after No Action and
Institational Corn  Hls. The Pump and Treat Alternative is the most expensive alternative, ata present
worth cost of $1,448,981.

‘State Acceptance: State acceptance indicates whether, based on its review of the CMS, Proposed
Plan, and Administrative Record, the state concurs with, opposes, or has no comment on the selected
interim remedial action. The State of Washington concurs with the selection of the interim remedial
actions described in this ROD.

Community Acceptance: Community acceptance refers to support by the public for the preferred
remedial action alternative and is assessed following a review of the public comments received on the

CMS and Proposed Plan. On April 2, 1998, a meeting was held to discuss the Proposed Plans for the
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2. Prior to beginning remedial action or excavation, a cultural and natural resources review will be
conducted.

3. Remove and stockpile any uncontaminated overburden that needs to be moved to gain access to
contaminated ils and, to the extent practicable, use this overburden for backfilling excavated
areas.

4. The extent of remediation of the waste sites will be as follows:

a) For remediation of the top 4.6 m (15 ft) below surrounding grade or the bottom of the
engineering structure, whichever is deeper, remove until contaminant levels are: (1)
demonstrated to be at or below MTCA Method B levels for nonradioactive chemicals, and
achieve 15 mrem/year above background for radionuclides for rural residential exposure, and
{7} demonstrated to pravide protection of the eroundwater and the Columbia River,

ntaminant levels will be reduced so conce ions reaching the groundwater or the
Columbia River do not exceed MTCA Method B levels, federal and state MCLs or federal and
state AWQC, whichever is most restrictive.

"~ b) For sites where the engineered structure and/or contaminated soil and debris begins above 4.6
m (15 ft) and extends to below 4.6 m (15 f), the engineered structure (at a minimum) will be
remediated so the contaminant levels are demonstrated to be at or below MTCA Method B
levels for nonradioactive chemicals and the 15 mrem/yr residential dose level and are at levels

- that provide protection of groundwater and the Columbia River. Any residual contamination
present below the engineered structure and at a depth greater than 4.6 m (15 f) shall be subject

. to several factors in determining the extent of remediation, including reduction in risk by decay
of short-lived radionuclides (half-life less than 30.2 years), protection of human health and the
environment, remediation costs, sizing of the ERDF, worker safety, presence of ecological and
cultural resources, the use of institutional controls, and long-term monitoring costs. The extent
of remediation must ensure that contaminant levels remaining in the soil are protective of
groundwater and the Columbia River. For nonradioactive contaminants, MTCA specifies that
concentrations of residual contaminants in soil are considered protective of groundwater if
levels do not exceed 100 x the groundwater cleanup levels established in accordance with
WAC 173-340-720. If residual concentrations exceed cleanup levels calculated using the 100
times rule, site specific modeling will be preformed to provide refinement on contaminants
found to simulate actual conditions at the waste site. For radionuclides, groundwater and river
protection may be demonstrated through a technical evaluation using the computer model
RESRAI The decision of whether to proceed with the remove/dispose alternative below 4.6
m (15 ft) ur the bottom of the engineering structure, whichever is deeper, will be made by
Ecology on a site-by-site basis. A public comment period of no less than thirty (30) days will
be required prior to making any determination on the balancing factors.

4. 'The measurement of contaminant levels during remediation will rely on field screening methods.
Appropriate  firmational sampling of field screen measurements will be taken to correlate and
validate the field screening. After field screening activities have indicated that cleanup levels have
been achieved, 2 more extensive confirmational sampling program will be undertaken that
routinely achieves higher levels of quality assurance and quality control that will support the
issnance of an interim remedy CERCLA closeout report for the waste site.

5. After a site has been demonstrated to achieve cleanup levels and RAOs, it will be backfilled and re-
vegetated. To the extent practicable, removed and stockpiled uncontaminated overburden will be
used for backfilling of excavated arcas. Re-vegetation plans will be developed as part of remedial
design activities. Efforts will be made to avoid or minimize impacts to natural resources during
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10.

remedial activities, and the Natural Resources Trustees and Native American Tribes will be
consulted during mitigation and restoration activities.

Pipelines associated with the units will be removed and disposed or sampled to determine if they
meet remedial action objectives and can be left in place.

Treatment of excavated soils will be conducted before disposal, as required, to meet RCRA land
disposal restrictions and the ERIDF waste acceptance criteria.

Excavated contaminated soils, structures, and pipelines will be transported to the ERDF for

dispc . Excavation activit  will follow all appropriate construction practices for excavation and
transportation of hazardous materials and will follow as low as reasonably achievable (ALARA)
practices for remediation workers. Dust suppression during excavation, transportation, and
disposal will be implemented as necessary.

Post-remediation monitoring of the vadose zone and groundwater will be performed to confirm the
effectiveness of remediation efforts and accuracy of modeling predictions associated with the

selected remedy.

Institutional:  trols and long-term monitoring will be required for sites where wastes are left in -
place and preclude an unrestricted land use. Institutional controls selected as part of this remedy
are designed to be consistent with the interim action nature of this ROD. Additional measures may
be necessary to ensure long-term viability of institntional controls if the final remedial actions
selected fort' 100 Area does not allow for unrestricted land use. Any additional controls will be
specified as| of the final remedy. The following mstltuuonal controls-are required as part of
this interim action:

(a) DOE wil' -1ntinue to use a badging program and control access to the sites associated with this
ROD for :duration of the interim action. Visitors entering any of the sites associated with
this Inter ~ Action ROD are required to be escorted at alt times.

(b) DOE will utilize the on-site excavation permit process to control land use well drilling and
excavation of soil within the 100 Area OUs to prohibit any drilling or excavation except as
approved by Ecology.

(¢) DOE will maintain existing signs prohibiting public access.
(d) DOE will provide notification to Ecology upon discovery of any trespass incidents.

(e} Trespass incidents will be reported to the Benton County Sheriff’s Office for investigation and
evaluation for possible prosecution.

(D DOE wili take the necessary precautions to add access restriction language to any land transfer,
sale, or lease of property that the U.S. Government considers appropriate while institutional
controls are compulsory, and Ecology will have to approve any access restrictions prior to
transfer, sale, or lease.

() Untll final remedy selectlon, DOE shall not delete or terminate any institutional control
re " n "7 "ied in this Interim Action ROD unless Ecology have provided written
concurrence on the deletion or termination ‘and appropriate documentation has been placed in
the Administrative Record.
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(h) DOE will evaluate the implementation and effectiveness of institutional controls for the 100-
1... 1and 100-NR-2 OUs on an annual.basis. The DOE shall submit a report to Ecology by
July 31 of each year summarizing the results of the ev  ation for the preceding calendar year.
At a minimum, the report shall contain an evaluation of whether ornot the institutional control
requirements continue to be met and a description of any deficiencies discovered and measures
-taken to correct problems.

11. Because this is an interim action and wastes will continue to be present in the 100 Area until such

time as a final ROD is issucd and final remediation objectives are achieved, a five (5)-year review
will be required.

100-NR-1 " oreline Selected Remedy

The selected remedy for the 100-NR-1 shoreline site is Institutional controls. Institutional controls
shall be implemen  for the shoreline site due to Sr-90 concentrations existing in the sediments above
cleanup levels. Additional measures may be necessary to ensure long-term viability of institutional
controls if the fin:  remedial actions selected for the 100-NR-1 and 100-NR-2 OUs do not allow for
unrestricted use. any additional controls will be specified as part of the final remedy. The institutional
‘controls as stated above for the 100-NR-1 waste sites (see #10) are applicable to the shoreline site.

100-NR-1 Petroleum W; Sites Selected Re;mﬂ\_r .

Petroleum sites, as identified in Appendix B, will be remediated pursuant to Ecology’s cleanup

- standards established under WAC 173-340, MTCA. The selected remedy is to remove and ex-situ
bioremediate contaminated soil and debris within the top 15 feet. This may be adjusted based on field
conditions and with Ecology approval. For contamination and debris below 15 feet or the termination
point of the ex-site bioremediation point, the remedy is in-situ bioremediation. The specifics of the |
remedy are stated below.

1. Per the Tri-Party Agreement, DOE is required to submit the remedial design report,
remedial action work plan, and sampling and analysis plan as primary documents. These
documents and associated documents concerning the planning and implementation of
remedial design and remedial action shall be submitted to Ecology for approval prior to the
initiation of remediation. The 100 Area remedial design report and remedial action wi____
plan may be revised as an alternative to submitting new documents.

2. Removeand ockpile any uncontaminated overburden that needs to be moved to gain
access to contaminated soils and, to the extent practicable, use this overburden for
backfilling excavated areas.

3. The extent of remediation of the waste sites will take into account certain site-specific factors. The
extent of remediation will be established based on the following criteria:

» For remediation of the top 4.6 m (15 ft) below surrounding grade or the bottom of the
engineering structure, whichever is deeper, contaminated soil and debris will  removed and
ex-situ bioremediated within the 100-N OU boundary. Bioremediation will continue until
contaminant levels are demonstrated to be at or below MTCA Method A for TPH diesel. The
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depth of removal for ex-situ bioremediation can be adjusted (shallower or deeper than 15 feet)
based on field conditions and requires Ecology approval. The RA/RD workplan will provide
the spectﬁcs of the bioremedjation.

» For remediation of contaminated soil and debris below 15 feet or at the termination point of the
ex-situ bioremediation, in-situ bioremediation will be performed until contaminant levels are
demonstrated to be at or below MTCA Method A for TPH diesel and are at levels that provide
protection of groundwater and the Columbia River. The RA/RD workplan will provide the
specifics of the bioremediation.

The measurement of contaminant levels during remediation will rely on field screening methods.
Appropriate confirmational sampling of field screen measurements will be taken to correlate and
validate the fi  screening. Afier field screening activities have indicated that cleanup levels have

1 achieved, a more extensive confirmational s ling program will be undertaken that
routinely achieves higher levels of quality assurance and quality control that will support the
issuance of an interim remedy CERCLA closeout report for the waste site.

Aftter a site has been demonstrated to achieve cleanup levels, it will be backfilled and re-vegetated
in accordance with approved plans. To the extent practlcable removed and stockpiled

.uncontaminated overburden will be used for backfilling of excavated areas. Re-vegetatlon plans

will be develc  d as part of remedial design activities. Efforts will be made to avoid or minimize
impacts to na' 1l resources during remedial activities, and the Natural Resources Trustees and
Native Americzul Tribes will be consulted during mitigation and restoration activities.

Treatment of excavated soils will be conducted on-site. If treatment is not successful, the disposal

location will be an Ecology approved disposal facility.

Collect and treat, if necessary, any !eachate generated. stpose of leachate to the ETF or other
facility approved Ecology.

Maintain ICs for the petroleum sites (listed in Appendix B) as stated above in the selected remedy
for the 100-NR-1 waste sites.

100-NR-2 Groundwater OU Selected Rer-~"-

The selected remedy for the 100-NR-2 Groundwater OU is as follows:

Remove Sr-90 contaminated groundwater through extraction and treatment with jon exchange and
discharge treated groundwater upgradient into the aquifer.

Maintain groundwater monitoring well networks with Ecology approval to monitor pump and treat
operations and impacts to groundwater.

Evaluate technologies for Sr-90 removal and submit information to Ecology.

Evaluate aquatic and riparian receptor impacts from contaminated groundwater and submit
information to Ecology.

Remove Petroleum Hydrocarbons (frec-ﬂoatmg product) from any monitoring well and purge into
an on-site tank for disposal to an approved off-site or on-site facility.

Remove Petroleum contaminated solid waste, treat if necessary, and dispose to ERDF.

Dispose of non-h dous wash/rinse waters to the Hanford Effluent Treatment Facility or other
facilities approved by EPA and Ecology.

The selected remedy for the 100-NR-2 groundwater OU will include the following activities:
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100-NR-2 QU pursuant to CERCLA Section 121(d)4)(A) and the NCP, 40 CFR 300.430
(H(DED(E)(1). The interim remedial action for the 100-NR-2 OU will be followed by a final remedial
action that will address all ARARs.

The basis for the interim action waiver is that this is an interim action which will be followed by a final
action that will meet ARARs. In addition, because the pump and treat system has been operational for
nearly 4 years and based on the engineering and design of the system, the discharge can not normally
meet the MCLs or drinking water standards for Sr-90 along with other contaminants present such as
tritium and nitrate. The system is currently operating at greater than 95% efficiency. No additional
environmental benefit would be gained by increasing the number of resin columns used to treat the
groundwater base n the additional secondary waste generated compared to the reduction of Sr-90 in
the groundwater. This waiver is supported based on the operational history of the system as well as
field experience of maintaining the system during the last four years.

The ARARs identified for the 100-NR-1 and 100-NR-2 OUs are the following:
Chémical—Speciﬂc ARARs

»  Model Toxics Control Act (MTCA} (70.105D, RCW), “MTCA Cleanup Regulation”
(WAC 173-340 ). Establishes risk-based cleanup levels that are applicable, or relevant and
appropriate for this action, for establishing cleanup levels for metal and organic
contaminants in soil, structures, debris, groundwater, and surface water.

' Safe Drinking Water Act of 1974 (SDWA) (40 U.S.C. 300, et seq.), “National Primary
Drinking Water Regulations” (40 CFR 141) and “National Secondary Drinking Water
Regulations” (40 CFR 143). Establish MCLs and secondary MCLs for pubiic drinking
water supplies that are relevant and appropnate for establishing groundwater and nver
protection standards, :

. deral Water Pollution Control Act of 1977 (33 U.S.C. 1251, et seq.), “Water Quality
Standards” (40 CFR 131). Establishes AWQC that are relevant and appropriate for
estab hing groundwater and soil cleanup values that are protective of the Columbia River.

e “Water Quality Standards for Surface Waters of the State of Washington” (WAC 173-
201A). Establishes surface water quality criteria that are relevant and appropriate for
est; ishing soil cleanup values that are protcctwc of the Columbia RJver

Action-Specific ARARs

s MTCA Cleanup Regulation (WAC 173-340). ‘Risk-based cleanup levels are applicable for
establishing cleanup levels for soil, structures, and debris.

*  Hazardous Waste Management Act of 1976 (70.105 RCW), “Dangerous Waste
Regulations” (WAC 173-303). This RCRA-authorized state program is applicable to the
identification and generation of dangerous waste (which includes all federally-reguiated
haza ~us waste under RCRA) and storage, transportation, trcatment, and disposal of those

. wast _ generated during the interim remedial action that designate as dangerous waste.

* “RCRA Land Disposal Restrictions” (40 CFR 268). Applicable for treatment and disposal
of wastes deﬁngnated as dangerous wastes.
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“RCRA Standards for Miscellaneous Treatment Units” (40 CFR Part 264, Subpart X).
Applit  le to the construction, operation, maintenance, -and closure of any miscellaneous
treatment unit constructed in the 100 Area for treatment of dangerous wastes,

Solid Waste Management Act (70.95 RCW), “Minimum Functional Standards for Solid
Waste Handling” (WAC 173-304). Applicable for management of solid wastes generated
during the interim remedial action.

Toxic Substances Control Act (15 U.S.C. Section 2601, et seq.) implemented via 40 CFR

761. Applicable to the management and disposal of remediation waste containing

regulated co:  ntrations of polychlorinated biphenyls (PCBs), including specific
juirements for PCB ren  iation waste.

“Requirements for Land Disposal of Radioactive Wastes” (10 CFR 61). Establishes
requir  ents for ;nanagement and disposal of radioactive waste at Nuclear Regulatory
Commnussion-licensed facilities that are relevant and appropriate for wastes generated by
the interim remedial action.

Clean rAct(42U.S.C. Section 7401, et seq.) and “National  nissions Standards for
Hazardous Air Pollutants” (40 CFR 61). Applicable to remedial activities that will  ult
in airbome emissions of hazardous air pollutants, including prohibitions on radionuclide
emissions that would result in an effective off-site dose cquxvalcm of 10 mrem/yr and
visible  uissions from asbestos—handlmg activities.

Washi ton Clean Air Act (70.94 RCW), “Air Pollution Regulations” (WAC 173-400).
Applit  le to remedial activities that will result in the emissions of air pollutants, including
requirements for best available control technology for fugitive emtssnons

“Emission Limits for Radionuclides” (WAC 173-480). Applicable to remedial activities
that will result in air emissions of radionuclides from specific sources, including
requirement for best available radionuclide control technology (BARCT).

Nuclear Energy and Radiation Act (710.98 RCW) and “Radiation Protection — Air
Emissions” (WAC 246-247). Applicable to remedial activities that will result in airborne
emissi s of radionuclides, including prohibition on radionuclide emissions that would
result in an effective off-site dose equivalent of 10 mrem/yr and requirements for

monite g as appropriate.

“State Waste Discharge Regulation” (WAC 173-216). Substantive (non-permitting)
requirements applicable to remedial activities that result in any liquid discharges to the
ground, including requirements for all known available and reasonable methods of
prevention, control, and treatment and discharge limits.

“Underground [njection Regulation” (WAC 173-218). Substantive (non-permitting)
requirements applicable to remedial alternatives that discharge liquid through wells th

“may endanger groundwater of the state. The current pump and treat system discharges
maynotn  drinkingw rds for Sr-90,  tium, and nitrate. The selected interim
action wil ‘ollowed by a tinal remedy that will address all ARARSs.
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¢+ “Minimum Standards for Construction and Maintenance of Wells” (WAC 173-160).
Applicable for the location, design, construction, and abandonment of water supply and
resource protection (including monitoring) wells.

Location-Specific ARARs

* National Archeologxcal and Historical Preservation Act of 1974 (26 U S.C. 469)
implemented via 36 CFR 65. Applicable when remedial activities may cause irreparable
harm loss, or destruction of significant artifacts in the 100-N Area.

»  Archeological Resources Protection Act of 1979 (16 U.S.C. 417) implemented via 43 CFR
7. Applicable when remedial activities may cause possible harm or destruction of sites in
the 100-N Area having religious or cultural significance.

* National Historic Preser  ndct of 1966 (16 U T ction 470, et. seq) imp nented
via3¢ FR 800. Applicable to remedial activities that could impact historic or potentially
historic properties.

»  Endangered Species Act of 1973 (16 U.S.C. Section 1531, et. seq.) implemented via 50
CFR 17,22.200. 225,226,227, 402, and 424. Applicable to remedial activities that could
impact t . ot endangered species or critical habitat upon which endangered or
threatened species depend.

« “Habitat Buffer Zone for Bald Eagle Rules” (77.12.655 RCW) implemented via WAC
232-1 292. Applicable if the areas of remedial activitics include bald eagle habitat.

¢ Hanford Reach Study Act (Public Law 100-605). Applicable to remedial activities that
could result in any direct and adverse impacts to the Columbia River. . .

Other C1  ria, Advisories, or Guidance to be Considered for this Interim Remedial
Action (TBCs)

s Environmental Restoration Disposal Facility Waste Acceptance Criteria, BHI-00317, Rev
2. D¢ aeates primary requirements including regulatory requirements, specific isotopic
const ents and contamination levels, the dangerous/hazardous constituents and
conce...rations, and the physical/chemical wastc characteristics that are acceptable for
disposal of wastes at ERDF.

>  The Future for Hanford: Uses and Cleanup, The Final Report of the Hanford Future Site

Uses Working Group, December 1992. Provides stakeholder input on potential future uses
of the 100 Area.

The scope of the remedy for the 100-NR-1 shoreline site is limited to institutional controls. Therefore,
the only ARARs identified for the shoreline site arc the following:
Chemical-Specific ARARs

»  Model Toxics Control Act (MTCA) (70.105D, RCW), “MTCA Cleanup] ulation” ‘
(WAC 173-340). Establishes risk-based cleanup levels that are relevant and appropriate |
for this action.
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Action-Specific ARARs

*  “Minimum Standards for Construction and Maintenance of Wells” (WAC 173-160).
Applicable for the location, design, construction, and abandonment of water supply and
resource protection (including monitoring) wells.

Location-Specific ARARs

*  National Archeological and Historical Preservation Act of 1974 (26 U.S.C. 469)
implementedy 36 ¢ 1 65. Applicable when remedial activities may cause irrcparable
harm, s, or destruction of significant artifacts in the 100-N Area.

s Archeological Resources Protection Act of 1979 (16 U.S.C. 417) implemented via 43 CFR
7. Applicable when remedial activities may cause possible harm or destruction of sites in
the 100-N Area having religious or cultural significance.

*  National Historic Preservation Act of 1966 (16 U.S.C. Section 470, et. seq.) implemented
via36 'R-800. Applicable to remedial activities that could impact historic or potentially
historic properties.

* + Endangered Species Act of 1973 (16 U.S.C. Section 1531, et. seq.) implemented via 50
CFR 17, 22, 200, 225, 226, 227, 402, and 424. Applicable to remedial activities that could
-impact threatened or endangered species or critical habltat upon which endangered or
threate d species depend. See Table 2. :

. “Habitat Buffer Zone for Bald Eagle Rules” (77.12.655 RCW) implemented via WAC
232-12-292. Applicable if the areas of remedial activities include bald eagle habitat.

»  Hanford Reach Study Act (Public Law 100-605). Applicable to remedial activities that
could: 1t in any direct and adverse impacts to the Columbia River.

Cost Effectivenes: The selected remedies for the 100-NR-1 OU provides overall effectiveness
proportional to its . _it. The use of limited field mvestlgat\on and observatlon.SImomtormg to direct
clean-up activities will ensure that a protective remedy is implemented while saving both time and
money by reducing the level of characterization required before remediation can be implemented.
Costs for the petroleum site selected remedy of remove/ex-situ bioremediation/dispose and in-situ
bioremediation are less expensive or comparable, respectively, to the remove/dispose alternative.,
Interim institution ' ~ontrols at the shoreline site are less expensive than the other altemnatives
analyzed. Forthe ._0-NR-2 OU, it has been determined that the higher cost of the pump and treat
system is justified in order to maintain environmental benefit by reducing the concentration of Sr-90 in
the treated discharge,

Utilization of Permanent Solutions and Alternative Treatment Technologies to the Maximum
Extent Practicable, The Tri-Parties have determined that the selected remedies represent the
maximum extent to which permanent solutions and treatment technologies can be utilized in a
practicable, cost-effective manner. Of the alternatives that are protective of human health and the
environmen! 1 comply with ARARs, the selected remedies provide the best balance of tradeoi  in
terms of long-term effectiveness and permanence, reduction in toxicity, mobility, or volume achieved
through treatment, short-term effectiveness, implementability, cost, also considering the statutory
preference for treatment as a principal element and considering state and community acceptance.
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The 100-NR-1 selected remedies (for all waste sites other than the shoreline site) provide protection of
human health and the environment by removing or treating contaminants to attain protective
concentrations and by complying with ARARs. It utilizes treatment to reduce the toxicity, mobility,
and/or volume by employing solidification/stabilization or other treatinent as appropriate t meet
ERDF waste acceptance criteria as well as employing bioremediation to naturally reduce .. .
contaminated soil. The remove/treat/dispose alternative would pose a risk of release of contaminants
and worker exposure during excavation, transport, and disposal of contaminated media and will need to
be carefully planned to minimizc the associated risk. The alternative is considered to be readily
implementable but will be costly, particularly due to the large cost required  remediate pipelines
associated with the waste sites. '

Remediation of the shoreline site of the 100-NR-1 OU is closely tied to the determination of a final
remedy for the 10( QU. Permanent solutions for this site will be defined at the time the {

‘he 10( oL e I. Furthe aluationis | ea ma
solution 15 selectea aun we 100-NR-2 UU.

Preference for Treatment as a Principal Element. The selected remedies for the 100-NR-1 QU
utilize treatment to  duce the toxicity, mobility, and/or volume by employing solidification/
stabilization/biorer liation as appropriate to meet ERDF waste acceptance criteria and cleanup
standards. The sel ed remedy for the 100-NR-2 OU utilizes treatment of St-90 through continued use
of the existing punr  and treat system with ion exchange resin. The selected remedy for the 100-NR-2
OU will be reevaluared as part of the CERCLA five (5) year review and as part of final remedy
selection for the site.

On-Site Determination. The preamble to the National Contingency Plan states that when non-
contiguous facilities are reasonably close to one another and wastes at these facilities are compatible
for a selected treatment or 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 betwecn such non-contiguous facilitics without having to obtain a permit.
The 100 Area NPL sites addressed by this ROD and ERDF are reasonably close and are compatible for
disposal at ERDF, therefore, these sites and ERDF are considered to be a single site for the respon
purposes under this ROD. ’

XII. DOCUMENTATION OF SIGNIFICANT CHANGES
DOE, EPA, and Ecology reviewed all written and verbal comments subrnitted during the public

comment period. Upon review of these comments, it was determined that no significant changes to the
remedies, as originally identified in the Proposed Plan, were necessary.
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II1. Summary of Major Questions and Comments Received During the Public Comment Period

and the Agency Response to Those Comments

Comments received during the public comment period are presented in this section. Responses
to the comments follow each comment. Copies of all comment letters and Ecology's response

are located in the Administrative Record.

HANFORD G] 'ERATING PLANT, ENERGY NORTHWEST GENERAL
COMMENTS

1.

Comment; Based on the HGP site’s location, Energy Northwest believes that the selection of
a rural residential cleanup level is not warranted.

Response: The selection of the rural residential cleanup level reflects precedence set in the
remediation of the 100-BC-1, 100-DR-1, and 100-HR-1 liquid effluent waste sites. The
Record 0" "ecision for these remediation actions states ‘for the purposes of this interim action,
the reme« action objectives are for “unrestricted use”. :

Comment: Energy Northwest, as a fiscally responsibie municipal corporation of the State of
Washington, wants to minimize any undue burden on our customers. Therefore, it is in our
best interest to immediately proceed with D&D as necessary to restore the HGP site. The
resources are available and we intend to proceed at & quicker rate than proposed by 100 Area
remediation schedule.

Response: The proposed schedule identified in the Engineering Evaluation/Cost Analysis for
the 100-N Area Ancillary Facilities and Integration Plan is a duration-only schedule, which
does not include specific start or end dates, and is intended to indicate the relative priority and
critical path of cleanup activities. Specifically, the schedule was established taking into
consideration the priority of remediation activities, while ensuring that interference between
facility decontamination and demolition and waste site remediation is minimized. Another
consideration was to develop a schedule with a relatively even distribution of funding.
However, as funding availability fluctuates, the schedule can bé delayed or accelerated

- accordingly within the ten-year time frame.

Comment: The proposed schedule should provide the flexibility to permit immediate
completion of the restoration work at HGP.

Respons: See response to General Comment 2 under Hanford Generating Plant, Energy
Northwes. General Comments.

HANFORD GENERATING PLANT, ENERGY NORTHWEST SPECIFIC
COMMENTS

A.

Engineering Evaluation Cost Analysis for the 100-N Area Ancillary Facilities and Integration
Plan, DC  L-97-22,Rev. 1..

Comment: Page 1-2, Line 11: Energy Northwest would like to follow its own schedule to

complete work earlier than scheduled. This EE/CA should allow Energy Northwest to fund
and contract for cleanup, decontamination, and demolition to a sclected contractor of our own
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selection in accordance with our procedures as long as the cleanup, etc. meets the technical
requirements of this EE/CA.

Response: See response to General Comment 2 under Hanford Generating Plant, Energy
Northwest General Comments.

Comment: Page 2-9: In the first bullet, it is on the northwest wall.
Response: Comment noted. The word wal/ was omitted from the description.

Comment: Page 2-15: The physical description for 181-NE is incorrect. The facility houses
four circulating pumps and their respective Jubricating water pumps in addition to the three fire
protection pumps.

Response: Comn ! noted. The physical description for 181-NE should state that it houses
four circulating pumps and their respective lubricating water pumps in addition to the three ¢
protection pumps.

Comment: Page 2-16: There is no 1605-NE Observation Post at HGP. Also see Figure 2-1.

Response: At the time the EE/CA was prepared, available information indicated the existence
of a 1605-NE observation post. The NE designation references facilitics associated with the
Hanford Generating Plant, which is managed by Energy Northwest. A subsequent
investigation has indicated that the facility is located in the 100-N Area, not within the
boundaries of the Hanford Generating Plant, and is managed and controlled by the Project
Hanford Management Contractor. .

Comment: Page 3-1: In third paragraph, it should be. clanﬁed that areas inside the HGP fence
do not interfere with any other cleanup opcrations.

Responsc: Comment noted. The areas inside the HGP fence do not interfere with any other
cleanup operations.

Commen- Pages A-6, 7. The availability of basic utilities is essential to keep demolition
costsund :ontrol. However, we are already addressing the loss of power to HGP and there is
no potabl.. .vater or sewer system. In addition, the rail lines should be maintained for
demolition. The large transformers are normally moved by rail.

Response: Comment noted. As stated in the EE/CA, if there is no justification for keeping
services functional, they should be removed. Therefore, the proposed actions provides
flexibility to keeg | lines in operation as long as justified.

Comment: Appendix C: The cost estimates were based on a modet that Energy Northwest
has already shown to be unreliable for our work.

Response: An EE/CA is a document that assesses the various remediation alternatives of a

collection of facilities or remediation units. In order to effectively compare one alternative to
another, it is most helpful if the alternative estimates are developed using the same estimating
methodology. This allows for an equitable comparison of alternative actions without coricern
over the use of differing estimating tools. Because the MCACES models have been approved
by the DOE for out year baseline estimates, MCACES was applied to the 100-N Areal CA
facilities as the estimating tool. MCACES meets the U.S. Environmental Protection Agency's
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guidance for accuracy of cost estimates, which states that typically “study estimate" costs are
expected to provide an accuracy of +50 percent to -30 percent and are prepared using available
data. During the remedial design, and when additiona) information becomes available, the cost
estimates will be refined. :

Corrective Measures Study for the 100-NR-1 and 100-NR-2 Operable Units, DOE/RL-95-111,
Rev. 0

Comment: Page 1-2, line 15: Please note that the BPA Substation and transmission lines are
still in service with no intent to demolish.

Response: Comment noted. As stated on page 2-4, facilities to remain active are not
i b ¢ . this EE/CA. Appendix B Table B-2 identii  the BPA Substation as an active
facility. The  re, the BPA Substation is not add «d for removal in this EE/CA.

Comment: Page 3-75: We believe i 137 is a transformer oil spill and not a dump site. See
also Table 3-7.

Response: A review of the Waste Identification Data System (WIDS) listing report for the site
in questio  100-N-39) has indicated the site was a dumping area. The WIDS report references
a Bonnevuic Power Administration memorandum (1981) that states that the site was used as a
dump for construction debris. There is another site identified in WIDS, UPR-100-N-37, which
was an unplanned release of transformer oil. The CMS addresses both 100-N-39 and UPR-
100-N-37. ‘ A :

Comment: Page 3-83: In item 10 the facility in the third column should be 1701-NE.
Respoonse: Comment noted. The building listed (1710-NE) should be 1701-NE.

Comment: Page 3-93: The concrete and soil below the steam line trestle drains should also
be listed.

Response: Waste sites listed in the CMS were obtained from the Waste Identification Data
System (WIDS). WIDS is the official database recognized by the Tri-Parties containing
information on all identified waste sites at Hanford. The concrete and soil below the stream
line trestle  -ere not included in the WIDS system during preparation of the CMS. However,
an evaluat 1 of the site will be made to determine appropriateness for inclusion in WIDS. If
the site is  ded to WIDS, it will be addressed in accordance with the applicable action
memorandum or record of decision.

Comment: Page 9-6,9.2.4: The schedule should be flexible for Energy Northwest HGP
activities,

Response: Sce response to General Comment 2 under Hanford Generating Plant, Energy
Northwest General Comments.

Comment: Page 9-6: Energy Northwest will meet the training requirements with our own
program. :

Response: All DOE-RL and DOE-RL contractor personnel working at the Hanford Site,

including at sites associated with the 100-NR-1 Operable Unit, will be provided with and will
successfully complete general site training as specified in Condition I1.C.2 of the Hanford
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Facility Dangerous Waste Permit. Personael working at the Hanford Generating Plant, which
is operated by Energy Northwest, will be trained in accordance with Energy Northwest training

programs.

Geosafe Comments

A,

100-NR-1 Treatment, Storage and Disposal Units Corrective Measures Study/CIoswe Plan,
DOE/RL-96-39

Comment: The in situ vitrification (ISV) discussion should include a brief discussion of past
ISV work performed at Hanford. Performance information regarding ISV’s treatment
effectiveness for plutonium, strontium and cesium should also be discussed.

Res| se: In situ vitrification was included as a component in four of the alternatives that
were evaluated in the  eening  )cess described in Section 5.2. The purpose of the
assessment in Section 5.1 is to make a qualitative evaluation of effectiveness,
implementability, and cost of potentially useful technologies. The qualitative evaluation
against thesc factors relied on a variety of information, including the performance of in situ
vitrification methodologies employed at Hanford. The in situ vitrification technology was
carried forward for further evaluation, implying that the technology was considered potentially
beneficial for remediating the sites under consideration, whxch could include treatment for
plutonium, strontium, and cesium.

Comment: The discussion on the presence of excessive moisture effecting ISV treatment cost
is irrelevant and should be removed. This is true only if there is a substantial amount of
groundwater moving into the trcatment zone. Note in Figure 2-2 and 2-3, the groundwater
elevation is approximately 60 and 70 ft below gmde and would not be an issue.

Response. The discussion regarding the effect of moisture on the technology (Section 5.1.4.4)
is provided in the context of discussing some of the advantages and disadvantages of the
technology. The fact that the technology was carried forward for further evaluation implies
that excessive moisture was not considered a factor in selecting remediation alternatives at
these sites.

Comment: The discussion should include some mention of the added benefits resulting from -
vitrification such as: the product will exhibit no hazardous characteristic and should easily
pass TCLP testing, the vitrified product has an extremely low leaching rate-even if ground to a
fine powder and inundated in water and thie vitrified product is expected to have a geologic life
expectancy substantially greater than 10,000 years.

Response: -Chapter 6 discusses the implementation of the in situ vitrification technology and
how it w¢ | be implemented under four different alternatives. In two of the cases, in situ
vitrificati  was rejected because of the potential for intrusion into the vitrified monolith, and
the third case it was rejected because of depth limitations of the technology. In the fourth case,
in situ vitrification was retained for detailed evaluation. During the detailed cvaluation of
alternatives, in situ vitrification was rejected because it had a higher cost of implementation
than that of the preferred option (remove/dispose). The durability of the vitrified product was
never call  into question.

Proposed Plan for Interim Remedial Action and Dangerous Waste Modified Closure of the
TSD Units Associated Sites in 100-NR-1 Operable Unit, DOE/RL-97-30, Rev. 0
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Comment: Given the high concentration of radionuclies in the 116-N-1 and N-3 Cribs and
Trenches, a discussion should be provided on how this material will meet the ERDF waste
acceptance criteria (WAC). I assume the waste is not being diluted to meet the WAC
requirements. A table showing the WAC criteria versus available characterization information
from the subject units should be included.

Response: Clean or slightly contaminated soil would be added to the high contamination soil
fraction for the purpose of controlling radiation exposure to workers and to meet some
operational limitations at ERDF concerning ambient air quality. The need to blend the soil is
not related to the ERDF WAC,

Comment: Given that plutonium concentrations greater than 100 nCi/g are considered to be a
TRU regulated waste, some discussion should be provided on the TRU components of the
waste being shipped to ERDF.

Response: There are a few samples that showed localized plutonium concentrations in excess
of 100 nCi/g, but the contaminated soil in the cribs and trenches, taken in aggregate and
without 2 ition of any other soil, is expected to be significantly below the 100 nCi/g
threshold. The radionuclide content will be verified by sampling that will be done during the
remedial design phase.

Comment: Given that the proposed plan is selected for implantation the 116-N-1 and 116-N-3
units will still require institutional controls for the radionuclide plume that will be left in place;
thus elimination of purely in situ treatment options for similar reasoning does not seem to be
justified or logical. Additional discussion on why in situ treatment altematlvcs have not been
evaluated should be prowdcd

Response: Under the preferred option (remove/dispose), radionuclide contamination will be
removed to a depth of at least 15 ft, thereby reducing the potential for exposure from near-
surface intrusion. In contrast, the vitrification altemative would result in radionuclide
contaminants remaining in relatively close proximity to the ground surface (and to potentlal
intruders).

Comments bv an Indi " " pal

1.

Commer Inevaluating a number of Hanford Annual environmental repotts it appe  or

" 1996 the wuse from Strontium-90 was .-18 mrem per year. Which équated to 126 per

mrems for the Tri-Cities. The government is spending $1,374,000,000,000.00 per mrem
reduction (i.e., .062 Ci/yr flux reduction) or about 20 million dollars per person mrem
reduction. Are these costs per mrem or person mrem reduction justified? In my review of cost
benefit ALARA Analysis — number of ten thousand dollars per mrem reduction is what I
remembe  eing justified. Please provide references to dose reductions that justify this level of
spending 1or such a small dose reduction,

Response: There are no specific references to dose reductions to justnfy this level of
expenditure, The concentrations of Strontium-90 in the groundwater reaching the Columbia
River (w! his a point of compliance) are 1000 to 2000 times the Maximum Concentration
Level (8 picoCuries/L) allowed by law. Upon reaching the Columbia River, the incoming
Strontium-90 is diluted by the Columbia River to levels which are  ow the MCL. However,
because the groundwater at the river's edge is above the MCL, the DOE is required by law to
address this problem. The DOE can achieve this requirement by either a remedial action that
will clean-up the site to below the MCL's or by setting an alternative concentration limit
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(ACL). T ACL can only be sct after demonstrating that it is impracticable to remediate the
site. The present pump-and-treat is scheduled to last five years, and is part of a process to
determine the practicability of remediating the site.

Comment: Page 2-3, 120-N-1 and 120-N-2 TSDs: Respectfully request Ecology delete TSDs
120-N-1 and 120-N-2 from this continued monitoring as a modified RCRA/CERCLA closure
plan and provide a plan that is reflective of the current conditions of clean closure of TSD sites
120-N-1 and 120-N-2, Ecology and DOE provide only an inventory of acid or caustic liquids
that were deposited at these sites. The documentation says nothing was detected in the soil
samples — therefore the site is clean. No elevated sulfate observed in the groundwater are
probably the result of discharging Sulfuric Acid and is not of major concern or major health
problem for the concentration observed. The water will still meet general house hold and
irrigation uses (Davis and DeWiest, Hydrogeology). The elevated Sulfate will only provide
odo 1@ "Il Irespectfully ue lthatthe >neyc  ntly being ient
onl monitoring of 120-N-1 |2 berefoc  1to someth’ ire
constructive like removing 1500 drums of uranium and oil in the 300 Area.

Response: While the 120-N-1 and 120-N-2 TSD units are subject to RCRA closure
requirements, the groundwater underlying these units is currently being monitored as part of
the on-going CERCLA program. The current groundwater monitoring regimen will be
followed until a final action for groundwater remediation is determined. The proposed plan for
continued groundwater monitoring does not call for the expenditure of any additional resources
than are currently being expended to meect CERCLA monitoring requirements.

Comment: Page 2-3, 116-N-1, 116-N-3, and UPR-100-N-31. As is provided in DOE/RL-96-
39 the modeling performed indicates that Strontium-90 will not significantly reach the
Columbia River. And as was provided in earlier analysis more remediation of Strontium-90
occurs through natural attenuation than through pump and treat systems (i.e., .1 Ci remove
from pump and treat and 2.2 Ci from natural attenuation- decay). The natural attenuation
provides 96% of the Strontium-90 remecdiation in the 100-N Area — Ecology and DOE need to
explain why such efforts are being taken to expend such monetary resources for such little
return of 5% of the Strontium-90 — it will still take 270-300 years potentially to remediate this
site with either of these two technologies? Respectfully request the cessation of the 100 N
Area expenditure on pump and treat of $1,000,000 per year and refocus the money on solving
the 200 Area Carbon tetrachloride plume which is of real concern as demonstrated in BHI’s
modet predictions of contaminant plumes (BHI-00608 and BHI-00469) and is observed by the
rate of spending in the Annual groundwater reports (i.c., 1997, 1996, 1995, 1994). With the
current pump and treat and further analysis there appears to b a 2.55 Ci per year contribution to
the Columbia River as calculated from the 1996 average Strontium-90 in the Columbia River
and average flow of 4500 cubic meters per second (Table Annual average Sr-90 Dose) and not
the claimed .063 Ci/yr flux. Request Ecology reconcile these differences in Flux.

Response: It is unclear what the commentor’s calculation of 2.55 Ci/yr represents. However,
this number appears to be the average number of curies/year in the Columbia River. The 0.063
Cli/year is calculated by taking the concentrations of groundwater at the river shore and
multiplying the concentration by the total flux of water discharging through the contaminated
zone into the river for each year. Itis agreed that the current pump-and-treat system will not
significantly reduce the clean-up time over natural attenuation. The purpose of the current
pump-and-treat system is to accomplish the following:

e -remove Sr-90 from the groundwater,

e reduce the flow of water through the aquifer (by reducing the flow of water, it also

reduces the amount of Sr-90 being released to the river),
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e and collect data for either additionat remedlal alternatives and/or help set an alternative
concentration limit for this site.

Comment: Provide the cost estimate for the Barrter Wall — Passive Remedial action. The
earlier an;  ses are missing from these current document. Ecology’s earlier estimate
demonstrate pump and treat cost approximately $300,000,000 more than the Barrier Wall
which makes pump and treat less effective.

Response: The estimated cost of a permeable reactive barrier is $28,000,000 (DOE/RL-96-
11). How er, a constructibility test for installation of an impermeable barrier showed that the
required sneet pile could not be installed using drive techniques. :

Cor @nt: Thec :nt approach of putting out these four documents (DOE -102,
DOE/RL-97-30, DOE-RL-96-30, ani* “OE/~" 95-111)is I E '
and DOE| ‘ide one single document that provide a clear a1 Acuons 0

N Area. Itis very unclear what was evaluate and against what to determine what is the right
approach to remediate groundwater at 100 N Area. In reviewing these documents it appears
previous analysis are not now considered. Please provide the detaif written analysis that has
lead Ecology to recommended alternative on continued pump and treat,

Response: With regard to the approach for publishing documents for the 100-N Area remedial
actions, it should be noted that both the RCRA and CERCLA regulatory processes require a
detailed evaluation of alternatives in the form of a corrective measures study (RCRA) or a
feasibility 1dy (CERCLA). The alternatives recommended as a result of these studies are
presented to the public in a proposed permit modification (RCRA) or a proposed plan
(CERCLA). In order to provide the public with convenient access to the greatest amount of
information and to minimize the expense of producing both RCRA and CERCLA documents
for proposed actions in the 100-N Area, the RCRA and CERCLA procedural requirements
were integrated. The proposed plans, along with the appropriate corrective measures studies,
were jssue 0 meet the RCRA and CERCLA requirements. Each of the proposed plan
documents is accompanied by a summary that describes the integration of RCRA and
CERCLA requirements and discusses other actions that are underway or planned in the 100-N
Area. In addition, the issuance of these documents meets two milestones established by the
Tri-Party Agreement: M-15-12B required documentation to cover the TSD units and M-135-
12C required coverage of the 100-NR-1 and 100-NR-2 source units.

With regard to the analysis associated with continuing the pump-and-treat operations, the
current pump-and-treat system is part of Emergency Remedial Action installed in 1995. It is
not the final remedy. Data collected during the operation of the pump-and-treat will be used to
select the final remedy. That fmal remedy will also solicit public comments. At present, it is
very difficult to remove Strontium-90 adsorbed onto the sediments, As long as Sr-90 adsorbed
onto the sediments is in contact with the grouridwater, the concentrations in the groundwater
will exceed the maximum concentration limit by three orders of magnitude. This is due to the
chemical ¢ iilibrium between the Strontium-90  the sediments and in the groundwater.
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~- entsh  Individual

I8

XII1.

Comment: As ataxpayer I am concerned that excessive amount of money would be proposed
to be sper  leaning up a single site along the river to pristine conditions when I cannot foresee
the future uced of the public to utilize this specific smallz  for agricultural or residential use.
Even if the 100 N Area is “cleaned UP”, these is no sampling protocol which can guarantee the
public that it is clean and safe to habitate with no risk. The same applies to the entire Hanford
Site. Which I am not knowledgeable about the treaty rights of the tribes, nor the specifics of
the MTCA, I feel recreational/industrial use is a reasonable alternative, which adequately
reduces the dose to the public, removes the bulk of the source term from near the river, and
doesn’t cost an exorbitant amount of money.

Resp e & response to General Comment 1 under the HGP comments.
NEZ ]  \ YO

Comment: It is difficult to ascertain the impact of these actions upon our people as none of
the Native American Scenarios outlined in the Columbia River Comprehensive Impact
Assessment (CRCIA) were assessed.

Response: The future land use for the Hanford Site has not yet been determined under this
interim action. To provide a basis for evaluating the various remediation technologies, two
land-use scenarios were used. One reflects a conservative approach in which the land would be
used extensively (i.e., rural residential) and the othet reflects a less conservative approach in
which the ' nd would be used in a [ess intensive way (i.e., ranger/industrial). Once the Jand
use for th  ntire Hanford site has been determined, past and futuré actions throughout the site
will be assessed to ensure consistency with the intended use.

Comment: Chromium contamination of the 100-N Area is not being addressed. During Fiscal
Year 1968. N reactor operations consumed more than 15,000 Ib. of Sodium Dichromate
(Chemici Discharged to the Columbia River from DUN Facilities, Fiscal Year 1968
DUN_4600). Chromium concentrations.in groundwater samples from Well 199-N-80 are
consistently above drinking water standards of 50 ug/L, but remediation of chromium in
groundwater is postponed until the final remedial action.

Response: Well 199-N-80 was drilied and completed in 1992 to RCRA well standards and is
completed in a confined sand unit. This confined sand unit is about 15 ft below the upper
unconfin aquifer andisse;  ed from it by a clay layer (Hartman and Lindsey 1993). The
chromiun alues at 199-N-80 are above the drinking water standard (50 1g/L) and above the
values de mined for the upper unconfined aquifer. The upper unconfined aquifer contains the
groundwater that can be directly influenced by discharge from the 100-N Facilities
(1324N/NA, 1301-N and 1325-N) and other surface activities. The only other well that may be
screened in the same unit as 199-N-80 is well 199-N-8P. This is a piezometer located within
50 to 75 ft of the river. Samples are collected from this piezometer on an irregular basis.
Chromium was not detected in a sample from 199-N-8P collected in April 1992. Itisalso
important to note that wells screened in the uppermost unconfincd aquifer (199-N-75), in the
bottom of the unconfined aquifer (199-N-69) and adjacent to the river (199-N-8T, 199-N-8S),
all within the general Arial location of well 199-N-80 do not have chromium values above the
drinking water standard. The chromium values at well 199-N-80 appear to be well-specific
and: 1 :dtooverall aquifer water quality. Hartman and Lindsey (1993) comment that
high chromium values may be a result of the stainless steel used for the well casing and screen.
The potential for deep contamination will be further evaluated as part of the interim action.
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biological studies. WDFW also would encourage the evaluation be expanded to include the
entire 100 Area National Priority List site.

Response: Ecology, EPA, and USDOE are also members of the Hanford Natural Resource
Trustee Council and expect to work cooperatively with WDFW and others in developing a plan
to access impacts of the remedial actions on terrestrial receptors in the 100 Area.

5. Commen WDFW has not been provided adequate information to enable us to make any
rec.  nenudtions toward a final remedy for the 100 NR-2 operable unit and the shoreline site
of the 100-NR-1 operable unit.

Response: This is an interim action aimed at making substantnal progress in an area of
substantial contamination. The Tri-Parties arc not currently in a position to issuc a
rec  mendation on a final action.

6. Comment: \. _ W would like to point out to USDOE project staff that U: is a trustee
and has responsibilitics to the public conceming natural resources. The documents include I&I
language ' * ntifying commitment of resources for each alternative response action. We believe
such comi ments are appropriate only after full mitigation, including compensatory
mitigation, has been provided. It should be clearly stated that the intent of the I&] statements
are being  :luded as important public information, not as an attempt to circumvent natural
resource ¢ nage liability.

Response: The language included in the documents speaks to the commitment of resources
such as diesel fuel, backfill, and expendable equipment. Thc intent was to provide relevant
information, as it became available. :

7. Comument: The Corrective Measures Study is deficient due to a lack of environmental
analysis,: |as such, it is premature to consider final remedial alternative(s) and/or corrective
action(s). studies'need to be initiated to evaluate impacts from tritium, Sr-90, and hexavalent
chromium to aguatic receptors.

Response: The Corrective Measures Study is sufficient to support the interim actions
praposed.

Ger 1 Comment by an Individual

1. Comment: Of the two altematives I prefer alternative support, not remedial.
Response: It is assumed that the commentor misunderstood the range of alternatives evaluated

and the alternative recommended for implementation. Altemnative support was not evaluated as
part of this study, nor was a specific altemative called out as remedial.

Washington St~*+ De~ ~tment of Health (DOH™ — " “omments

1. Comment: We are pleased that work is starting on this unit because we believe that 100-N is
currently > main area of the Hanford Site where the public can receive radiation exposure
from Hanuord pollutants. The evaluation of the cleanup levels based on various land uses and
controls coincides with the approach that DOH has rccommended in it's Hanford Guidan  for
Radiological Cleanup. DOH hopes that remediation of this area can proceed on schedule and
using a sound technical basis that will give priority to those areas that have a current
measurable dosc impact on the public.
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Response: Comment accepted. The Tri-Parties have agreed to proceed with the remedijation
of the N Area using the schedule included with the corrective measures study.

DOH Speci®™ “omr s

1. Comment The rural residential scenario used to evaluate future potential risks is sometimes
referred as _ unrestricted use scenario (for example, DOE/RL-97-30, page 13). This scenario
also is implied to not preclude any future Jand use (for example, DOE/RL-96-102, page 4).
Since this scenario restricts the use of 100-N Area groundwater, terms other than ‘unrestricted
use’ or ‘not precluding any future land use’ would be more appropriate when  “uring to this
scenario.

Response: The term rural residential scenario is defined in DOE/RL-97-30, page 3, pi yraph
4 and in DOE/RL-96-102, page 3, paragraph 8 as a scenario which includes restrictions on
groundwat use, including a follow-on statement that drinking and irrigation water would
need to be __pplied from an offsite source (additional details of the scenarios are provided in
Appendix F of the CMS.)

2. Comment: Reference is made to 2 15 mrem/y dose standard for cleanup of sites contaminated
with radioactivity. This cleanup level is sometimes referred to as an EPA standacd, other times
as an EPA draft standard, and other times as EPA guidance. For members of the public not
familiar with radiation regulations, use of the term ‘EPA standard’ implies an EPA regulation
with } lly binding requirements. Since this EPA cleanup level has not been promulgated and
has been withdrawn from consideration for promulgation, it would be more approprxate to
consistently refer to it as EPA guidance.

Response: Comment accepted. Consnstently referring to the 15mrem/y dose standard for
cleanup as an EPA guidance would be appropriate. This guidance is included under the
category of ‘to be considered’ in the regulatory applicability section of the corrective measiyres
studies and proposed plans and will be used to define the interim cleanup standards app!  ale
to the prop c¢d actions.

3. Comment: DI /RL-96-102, page 19, Receptor Pathway Descriptions
The text st s that ‘access contro! by the DOE currently prevents potential exposure to
contaminated groundwater emanating at 100-N-Springs’. This is not the case at times of very
low river stage, where ample dry land is exposed above the water line but below the marked
radiation zones. This land is below the river’s high water mark and is accessible to iumans.

Response: Warning signs at the N-Springs, which face the river, are intended to inform the
potentialti  er of the dangers in the area. In addition, the Hanford Patro! and remediation
pers~~~¢l aic in the area and are keenly aware of the contamination present at N Springs and
the 1. 1to prevent intruder access.

4. Comment: The docutnents discuss cases where radiological contaminants either exist or may
exista incentrations above cleanup standards at depths greater than 4.6 meters below grade
(for example, DOE/RL-97-30, page 8, and DOE/RL-96-102, page 12). # hese cleanup
standards the soil concentrations corresponding to 15 mrem/y from contaminants in the first 4.6
meters below grade, for example those listed in Table 3, page 12 of DOE/RL-97-307

Response: The cleanup standards for these actions will be applicd from current grade to 4.6
meters below grade. As described on page 16 of DOE/RL-97-30 and page 12 of DOE/RL-96-
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102 for those sites which have residual contamination above the cleanup standards at a depth
greater than 4.6 meters several factors will be considered to determine the extent of additional
remediation. These factors include reduction of risk by decay of short-lived radionuclides,
protection of human health and the environment, remediation costs, size of ERDF, worker
safety, presence of ecological and cultural resources, the use of institutional controls, and Jong-
term monitoring. The cleanup standards are listed in Table 3, page 12 of DOE/RL-97-30 and
in Table 2, page 9 of DOE/RL-96-102. The constituent concentrations listed in both tables
represent an individual contaminate level equivalent to 15 mrem/y and would therefore result
in a more restrictive cleanup concentration when more than one constituent is present at a
waste site '

Comment; Exactly how contaminants at depth are dealt with, and how they correspond to the
depths of ~~ncern for the two exposure scenarios (4.6m for rural residential and 3m for
ranger/ind  rial), is not clear. For example, the discussion in the CMS for the 116-N-1 7 ch
-39) indicates remediation to 21 feet (6.4m) below  de, or 5 feet below ~
s engineered structure (located 16 feet below grade) 1or both exposure scenar10s,
'+ ne aocument did not make it clear why remediation to this depth was needed to meet the dose
criterion for these scenarios, particularly for the ranger/industrial scenario.

Response: The background information for the excavation depth to five feet below the
normally required depth of 4.6 meters for these sites can be found in DOE/RL-96-39, page 4-6,
Section 4.5. This section, entitled, Area of Contamination for Radiological Sites, refers to the
Limited Field Investigation (DOE/RL 1996b), which documents the results of boreholes drilled
along side and through the 1301 crib-and trench and the 1325 crib. The samples collected from
this event indicate a concentrated layer of radionuclides including plutonium-239-240, ,
approximately 3-5 feet thick at a depth of 20 feet below surrounding grade. The Tri-Partics
have agreed that this layer of concentrated soil could not be left behind and would therefore be
part of the planned excavation.

gommel’" 4 w we e . ¥

1.

Comment: The use of an interim action containing 15 mrem/y does not accomplish MTCA
cleanup by 2011 as promised by the Tri-Parties.

Response: The Tri-Party commitment to complete cleanup in the 100 Area is documented in
Milestone M-16 of the Tri-Party Agreement. It is anticipated that the milestone completion
date of 20  will be achieved using the agreed upon path forward.

Comment: 15 mrem/y is inconsistent with MTCA's 1 x 10-5 cumulative risk lcvcl for
carcinogens.

Response: The use of 15 mrem/y above background and MTCA is consistent. MTCA
provides for the use of reasonable restoration timeframes which would include natural
processes in the form of decay. The 15 mrem/y cleanup standard is consistent with EPA
guidance for cleanup of radiological contamination at Superfund sites, WDOH Hanford
Guidance for Radiological Cleanup and is less than the current NRC standard approved in
1997.

The Tri-Parties have examined cleanup levels above 15 to 25 mrem/y and found them not
protective of human health and the environment at Hanford. In many cases, cxisting field
measurement mcthods cannot accurately measure less than 15 mrem above background.

Laboratory quality analyses would be required but will only measure low enough in some
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