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Terms
+ AR applicable or relevant and appropriate requi  ent
bgs below ground surface
CCU Cold Creek unit
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
of 1980
COC contaminant of concern
CPGWM Central Plateau Groundwater Model
CSM conceptual site model
DO dissolved oxygen
DOE U.S. Dep:  ent of Energy
DOE-RL OE Richland Operations Office
DQO data quz v objective
DWS drinking water standard
EPA U.S. Environmental Protection Agency
ERDF Environmental Restoration Disposal Fac ty
ETB extraction transfer building
F&T fate and transport
FS fi  ibility study
GFM geologic framework mod
IC institutional control
IX ion exchange
K4 distribution coefficient
MCL maximum contaminant level
MNA monitored natural attenuation
MTCA Mod Toxic Control Act
NTU nephelometric turbidity unit
0&M operations and maintenance
ou operable unit
P&T pump and treat
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PNNL

PPE

QA

QC

RAO
RD/RAWP
REDOX
Rlm

ROD

Rtf

Rwia

Rwie

SAP
Tri-Party Agreement
UCLos
WMA

DOE/RL-2{ 7-80,DRs., . A
SEPTEMBER 2018

Pacific Northwest National Laboratory

personal protective equipment

quality assurance

quality control

remedial action objective

remedial design/remedial action work plan
Reduction-Oxidation (Plant or process)

Ringold Formation member of Wooded Istand — lower mud unit
Record of Decision

Ringold Formation member of Taylor Flat

Ringold Formation member of Wooded Island — unit A
Ringold Formation member of Wooded Island — unit E
sampling and analysis plan

Hanford Federal Facility Agreement and Consent Order
95% upper confidence limit

waste man. ment area
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e Active groundwater ren liation using P&T for the southeast chromium plume using 8 extraction
wells and 11 injection wells for 25 years at a total flow rate of 1,893 L/min (500 gal/min).

e Groundwater treatment for chromium at a new onsite treatment facility using IX resin witha « ign
capacity of 2,839 L/min (750 gal/min). Injection of treated water would occur in the southeast
chromium plume area.

e  MNA and groundwater ICs controls for 120 years.

Figure 4-28 provides a diagram depicting the groundwater extraction, treatment, and injection flows for
this optior  ing a new standalone onsite treatment building and IX resin treatment trains. Figure 4-13
shows groundwater extraction and injection well locations for Option 2a.

The individual analysis of the balancing criteria for Option 2a is summarized below and shown in
Table 4-7.

Effectiveness

Under Option 2a, the footprint of the chromium plume associated with sources is controlled by P&T for
25 years. Active remediation on the southeast chromium plume reduc  :he mass by 65% after 25 years
of P&T, while ICs controls are used to protect against inadvertent exposure until RAOs are achieved.
ICs perform well at the Hanford Site because the measures are comprehensive, with enough redundancy
to ensure that protectiveness is maintained e if one measure fails.

There is no risk to the community due to the remote location of the plumes. Some short-term risk to
construction workers may arise during well installation, treatment system construction, and treatment
system O&M activities. However, this work would be performed by experienced workers using
well-established Hanford Site safe work processes and PPE.

Periodic groundwater sampling performed to track MNA effectiveness will ensure that the environment
is protected during remedy implementation.
Implementability

Option 2a is readily implementable. The activities contained within this option, including
extraction/injection well installation, treatment of chromium-contaminated groundwater using IX resin,
groundwater monitoring, data evaluation, and maintenance of ICs, are already performed on a routine
basis at the Hanford Site.

Cost

The estimated total nondiscounted cost for Option 2a is $263 million. This cost includes a capital cost
of $80.1 million, and nondiscounted O&M and periodic costs of $182.8 million.
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4.3.3 Comparative Analysis of Remedial Options

The comparative analysis of the remedial options identifies the relative advantages and disadvantages
of each option in the context of the CERCLA evaluation criteria so the key trade-offs can be identified
and balanced. The comparative analysis provides a measure of the relative performance of the options
against each evaluation criterion. Table 4-11 provides a comparative analysis and summary for each of
the options.

4.3.3.1 Effectiveness

All of the options provide comparable levels of effectiveness if ICs are reliable in the long term.
C erwise, Option 3 is the most effective with a remedy duration of 25 years, followed by Options 2a, 2b,
and 2¢ because the remedy duration is considerably shorter (120 years) than Option 1 (275 years).

Options 2a, 2b, 2¢, and 3 provide the highest degree of TMV reduction for chromium because a
significant portion of the mass is removed from the aquifer using P&T, with treatment residuals
immobilizec  d disposed at a secure long-term management facility (ERDF). Under Option 3, P&T is
used to reduce the concentrations of the southeast chromium plume to below cleanup levels using a large
number of extraction and injection wells. For Options 2a 2b, and 2¢, P&T is used to capture 65% of the
southeast chromium mass using lower pumping rates and include fewer extraction and injection wells,
with MNA accounting for the remaining portion of the plume. Option 1 provides source control and uses
MNA over 275 years for reduction of the southeast chromium plume concentrations.

All of the options provide similar levels of effectiveness relative to protection of the community because
the location is in a remote portion of the Hanford Site where community exposure would not occur.

With respect to protection of workers, work associated with these options can be performed safely with
minimal risk to workers and the environment by conducting the work in accordance with existing
Hanford Site safe work processes. As the scope of a remedial option grows, the potential for worker risk
increases. Therefore, Option | would pose the least short-term risk to workers, followed by Options 2a,
2b, 2¢, and 3, which involve significant use of P& T. However, Option 3 was rated higher on effectiveness
because the larger P&T flow volume significantly decreases the overall duration of the remedy to

25 years (compared to 120 to 275 years for Options 1 and 2).

4.3.3.2 Implementability

A of the options are readily implemented using existing Hanford Site safe work procedures. However,
as the scope of an option grows, the degree of difficulty associated with its implementation increases.
Option 1 is the easiest to implement because extraction/injection wells, pipelines, and treatment capacity
would be used only for source control, and MNA would be used for the southeast chromium plume.
Options 2a, 2b, and 2¢ are expected to pose implementation challenges because of either the
modifications required to the 200 West P&T to increase capacity or the construction of a new onsite
treatment facility. Option 3 is expected to pose the greatest implementation challenge because of the large
number of extraction and injection wells required, pipelines, construction of a new treatment facility, and
operation of the treatment process associated with the larger flow volume.
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