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After a site has been demonstrated to achieve cleanup levels and remedial action
objectives (RAOs), it will be backfilled and re-vegetated. To the extent practicable,
removed and stockpiled uncontaminated overburden and uncontaminated debris will be
used for backfilling of excavated areas. 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 reme al 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 ERDF waste acceptance criteria.

Excavated contaminated soils, structures, and pipelines will be transported to the ERDF
for disposal. Excavation activities 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 groundwater will be performed to confirm the
effectiveness of remediation efforts and accuracy of modeling predictions associated with
the selecte remedy. '

Institutional controls 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 institutional
controls if the final remedial actions selected for the 100 Area does not allow for
unrestricted land use. Any additional controls will be specified as part of the final
remedy. The following institutional controls are required as part of this interim action:

DOE will continue to use a badging program and control access to the sites associated
with this ROD for the duration of the interim action. Visitors entering any of the sites
associated with this Interim Action 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
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.

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 possible prosecution.
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Figure 1. Location of the 100-NR-1 Operable Unit.
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IV. SCOPE AND ROLE OF RESPONSE ACTION WITHIN SITE STRATEGY

In 1988, four areas of the Hanford Site were listed on the NPL: the 100 Area, the 200 Area, the
300 Area, and the 400 Area. Each of these areas was further divided into numerous OUs.

To effectively manage environmental compliance and cleanup at the Hanford NPL sites, the
EPA, Ecology, and the DOE entered into the Hanford Federal Facility Agreement and Consent
Order, which is referred to as the Tri-Party Agreement. Within the 100 Area NPL, the Tri-Party
Agreement assigned EPA as the lead regulatory agency for the 100-B, C, K, and F Area OUs.
Ecology was assigned as the lead reg atory agency for the remainder of the 100 Area OUs,
including those in the 100-N Area. The lead regulatory agency approach was selected to
minimize duplication of effort and maximize productivity. The role of the lead agency is to
oversee the activities at an operable unit to ensure that all applicable requirements are met. The
DOE is responsible for performing the remedial actions selected for the OU.

As with many CERCLA NPL sites, the problems in the 100-N Area are complex. As a result,

the Tri-Parties organized the work into two separate OUs. The 100-NR-1 OU encompasses all of
the soil waste sites, including the associated structures and pipelines in the 100-N Area. The
100-NR-2 OU is the groundwater underlying the 100-NR-1 OU.

The two OUs encompass four distinct components that require interim remedial action:

. Contaminated soils, debris, and underground pipelines associated with past-practice
waste sites, including spill sites

. RCRA TSD units and their associated pipelines
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V. SITE CHARACTERISTICS

This section presents general 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 potential concern (COPCs). The
information was compiled from many different sources including the CMS's 100-N Area
Technical Baseline Report, WHC-SD-EN-TI-251; the RCRA Facility Investigation/Corrective
Measures Study Work Plan for the 100-NR-1 Operable Unit Hanford Site, Richland Washington,
DOE/RL-90-22; the Limited Field Investigation Report for the 100-NR-1 Operable Unit,
DOE/RL-93-80; Qualitative Risk Assessment for the 100-NR-1 Source Operable Unit,
BHI-00054; and the /301-N/1325-N Liquid Waste Disposal Facilities Limited Field
Investigation Report, DOE/RL-96-11.

Hanford Facility Operations in the 100 / a

Nine 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
reactor 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 oth special nuclear material and steam generation for electrical power. Although
called a "closed-loop 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. The 100-N Reactor went into production in
December 1963. The Hanford Generating Plant, part of the N Reactor complex, 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 were received to shut down the reactor in October 1991. Figure 1
shows the Hanford Generating Plant and the N Reactor, as well as the sites addressed by this
ROD.

TSD Unit and Associated Site Descriptions

116-N-1 Crib and Trench. The 116-N-1 w1 is composed of two parts: a crib and a
zig-zag-shaped trench. The crib area is approximately 88 m (289 ft) long by 38 m (125 ft) wide.
The bottom of the crib is about 1.5 m (5 ft) below the level of the surrounding grade. A sloped
soil and gravel embankment forms the walls of the crib. The crib was originally excavated to a
depth of about 4.5 m (15 ft) below the level of the surrounding grade. The crib has been
backfilled at various times with boulders and cobbles to control the spread of contamination.
There are three distinct layers of backfill. The lowest layer is 0.9 m (3 ft) thick and consists of
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burden (i.e., 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 1 rad/day. For nonradiological contaminants, the dose was compared to toxicity

values.

Contaminant doses to the Great Basin pocket mouse were estimated assuming the food pathway
was the primary route of exposure to both radioactive and nonradioactive contaminants. The
estimated contaminant doses were compared to acceptable doses (ecological benchmarks) for
animals. This comparison is expressed as a ratio, the environmental hazard quotient (EHQ). An
EHQ equal to or greater than 1 may indicate a potential unacceptable risk to ecological receptors.

The QRA for the 100-NR-1 OU determined that risk levels for waste sites 116-N-1 and 116-N-3
are high, with estimated EHQ values greater than 1. Thus, these sites may pose an unacceptable
risk to ecological receptors. The major portion of the risk to the Great Basin pocket mouse at
116-N-1 and 116-N-3 was attributable to strontium-90, while cobalt-60, cesium-137, and
plutonium-2. )compr :dtheren nderofthet

Summary of Key Uncertainties in the Ecological Evaluation. A significant source of
uncertainty in the exposure scenario is that the waste site is uniformly contaminated and, in the
case of the Great Basin pocket mouse, that all food is assumed to be contaminated. No provision
is made for dilution of contaminated food by noncontaminated food. It was also assumed
contaminants were not passed through the gut but were completely retained (100% absorption
efficiency). However, ecological health risk estimates are based on conservative assumptions
that tend to overstate the level of potential risk. Actual risks associated with the 100-NR-1 sites
are likely to be lower than presented.

To complete the QRA it was necessary to use data from surrogate organisms in place of the
Great Basin pocket mouse since site data are not available for this organism. This contributes to
overall QRA uncertainty. In addition, transfer coefficients used to model uptake of contaminants
from soil to plants were not Hanford-specific, the approach did not consider whether roots of a
‘plant actually grow deep enough to contact a contaminant, and the model did not account for
reduced concentrations from plant to seed (it was assumed the seed concentration was the same
as the plant). The Great Basin pocket mouse’s food consumption rate was generalized and
seasonal behavior (hibernation) that would reduce exposure and body burden was not
considered. Uncertainty associated with wildlife toxicity values is significant, particularly for
nonradiological contaminants. The approach used in the QRA tends to build conservatism into
the toxicity value.

VII. REMEDIAL ACTION OBJECTIVES
The two TSD units, the 116-N-1 and 116-N-3 Cribs and Trenches, and the associated site, UPR-
100-N-31 Unplanned Release, contain radioactively and chemically contaminated soils,

structures, and/or pipelines. Actual or threatened releases of hazardous substances from the
waste sites, if not addressed by implementing the response actions selected in this interim
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10.

11.

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 field screening. After field screening activities have
indicated that cleanup levels have been achieved, a more extensive confirmational
sampling 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.

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

Pi inesas ‘ated with the units w 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 ERDF waste acceptance criteria.

Excavated contaminated soils, structures, and pipelines will be transported to the ERDF
for disposal. Excavation activities 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, an 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 controls 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 institutional
controls if the final remedial actions selected for the 100 Area does not allow for
unrestricted land use. Any additional controls will be specified as part of the final
remedy. The following institutional controls are required as part of this interim action:

DOE will continue to use a badging program and control access to the sites associated

with this ROD for the duration of the interim action. Visitors entering any of the sites
associated with this Interim Action ROD are required to be escorted at all times.
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EPA, and Ecology. To date, the board has issued over ninety pieces of advice, several of which
directly relate to 100 Area cleanup.

A consistent message from interested citizens and affected Indian Nations is to get on with
cleanup and protect the Columbia River.

III.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 Generating 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 of Decision for these remediation actions states ‘for the purposes of this
interim action, the remedial action objectives are for “unrestricted use”.

2. Comment: Energy Northwest, as a fiscally responsible 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 a 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 be delayed or accelerated accordingly within the ten-year time frame.

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

Response: See response to General Comment 2 under Hanford Generating Plant, Energy
Northwest General Comments.
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HGP and there is no potable water 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 keep rail lines in operation as long as justified.

Comment: Appendix C: The cost estimates were based on a model 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 concern over the use of differing estimating tools. B use the MCAC™"
models have been approved by the DOE for out year baseline estimates, MCA L .3 was
_oliedtott 100-NA I C ilit  as the estimating tool. MCACI meets the
U.S. Environmental Protection Agency's 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 additional 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
addressed in this EE/CA. Appendix B Table B-2 identifies the BPA Substation as an
active facility. Therefore, the BPA Substation is not addressed for removal in this
EE/CA.

. Comment: Page 3-75: We believe item 37 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 question (100-N-39) has indicated the site was a dumping area. The WIDS
report references a Bonneville 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.

Comment: Page 3-83: Initem 10 the facility in the third column should be 1701-NE.

Response: Comment noted. The building listed (1710-NE) should be 1701-NE.































irrigation water would need to be supplied from an offsite source (additional details of the
scenarios are provided in Appendix F of the CMS.)

Comment: Reference is made to a 15 mrem/y dose standard for cleanup of sites
contaminated with radioactivity. This cleanup level is sometimes referred to as an EPA
standard, 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 legally binding requirements. Since this EPA
cleanup level has not been promulgated and has been withdrawn from consideration for
promulgation, it would be more appropriate to consistently refer to it as EPA guidance.

Response: Comment accepted. Consistently referring to the 15Smrem/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
measures studies and proposed plans and will be used to " :fine "  interim cleanup
standards applicable to the proposed actions.

Comment: DOE/RL-96-102, page 19, Receptor Pathway Descriptions

The text states that ‘access control 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 humans.

Response: Warning signs at the N-Springs, which face the river, are intended to inform
the potential trespasser of the dangers in the area. In addition, the Hanford Patrol and
remediation personnel are in the area and are keenly aware of the contamination present
at N Springs and the need to prevent intruder access.

Comment: The documents discuss cases where radiological contaminants either exist or
may exist at concentrations 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). Are
these 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-97-30?

Response: The cleanup standards for these actions will be applied 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-96-102 for those sites which have residual contamination above the cleanup
stan irds 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 long-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
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