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Executive Summary

This five-year review was performed by the U.S. Army for the New Brighton/Arden Hills
Superfund Site, which is related to the Twin Cities Army Ammunition Plant (TCAAP). The
previous five-year review of the Site was signed on September 28, 2004, and the passage of
another five years has triggered this review. The time period for events documented in this
report is October 1, 2003 to September 30, 2008 (FY 2004 — FY 2008). The scope of this review
includes operable units and sites that at the end of FY 2008 had remedies in-place and have
hazardous substances remaining at levels that do not allow for unlimited use and unrestricted
exposure. Operable Units 1, 2, and 3, along with two removal actions (the Grenade Range and

the Outdoor Firing Range), met these criteria and are addressed in this five-year review.

The conclusion supported by this review is that the remedies are functioning as intended, and
that the components of the remedies remain protective of human health and the environment.
Specific to Operable Unit 2 (and including the Grenade Range and Outdoor Firing Range
removal actions), the remedies remain protective in the short term; however, in order for the
remedies to be protective in the long-term, land use control issues need to be finalized (i.e.,
signature of two Operable Unit 2 Record of Decision Amendments and two Explanations of
Significant Difference, along with preparation, approval, and implementation of the Operable
Unit 2 Land Use Control Remedial Design).

The next five-year review will be due five years from the date of signature of this report.
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1.0 Introduction

A five-year review was performed for the New Brighton/Arden Hills (NB/AH) Superfund Site,
which is related to the Twin Cities Army Ammunition Plant (TCAAP). The purpose of a
statutory five-year review is to evaluate whether the remedies remain protective of human health
and the environment for operable units or individual sites where hazardous substances remain
on-site at levels that do not allow for unlimited use and unrestricted exposure. The NB/AH Site
has three operable units, for which Records of Decision (RODs) were signed between 1992 and
1997. The previous five-year review of the NB/AH Site was signed on September 28, 2004, and
the passage of another five years has triggered this review. The prior report covered data
through the end of Fiscal Year 2003 (FY 2003). This five-year review covers the period from
FY 2004 through FY 2008 (October 1, 2003, through September 30, 2008).

The U.S. Army (Army), TCAAP, performed this statutory five-year review under Section 121(c)
of the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA),
for review by the U.S. Environmental Protection Agency (USEPA), Region 5, and the Minnesota
Pollution Control Agency (MPCA). The review was initiated in early FY 2009, including
notification of stakeholders, and the majority of the Army’s technical review was completed by
April 2009. The USEPA Comprehensive Five-Year Review Guidance (June 2001) was utilized

as the primary guidance for conducting the five-year review and preparing this report.

This five-year review evaluates the remedies specified in the RODs for the three operable units
at the NB/AH Site: Operable Unit 1 (OU1), OU2, and OU3. It also includes the removal actions
that were implemented at the Grenade Range and Outdoor Firing Range. USEPA policy is to
include removal actions in five-year reviews if, after the remedy is in-place (construction
completed), hazardous substances remain on-site at levels that do not allow for unlimited use and

unrestricted exposure (applicable to both of these sites).
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There are four other sites that are being addressed as removal actions and have contamination
remaining in-place, but they are not included in this five-year review since the decision
documents (Action Memorandums) were not signed and/or the remedies were not in-place at the
end of FY 2008: the 135 Primer/Tracer Area, 535 Primer/Tracer Area, Site K soil removal, and
Building 102 groundwater. A brief discussion of the status of these four sites is included in the
next section. Also, investigation and feasibility study work has been conducted related to five
aquatic water bodies, both on- and off-TCAAP. It is anticipated that these water bodies will
eventually constitute a fourth operable unit with a Record of Decision. The aquatic sites are

briefly discussed in the next section.

Sites B, F, and J do not contain hazardous substances at levels that would prevent unlimited use
and unrestricted exposure and are not included in this review. As background information, brief
discussion of Site B is included in Section 5.0, since it is a site that was included in the OU2

ROD. Brief discussion of Sites F and J is included in Section 3.4, as background information.

The level of detail in this five-year review report is sufficient for the intended purpose of
evaluating whether the remedies remain protective. For additional information on the
background, investigations, and remedial actions for the various operable units and individual
sites, the reader may refer to other key documents such as the Annual Performance Reports,
Installation Action Plans (produced annually), Records of Decision (and subsequent
modifications), site closeout reports, and other “Reviewed Documents” cited in the report.
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2.0  Site Chronology

The following is a summary of the key events for the NB/AH Site:

1942

1978 - 1982
Sept. 1983
Aug. 1987
June 1989
Sept. 1992
Sept. 1993
May 1994

Oct. 1997
Feb. 1999
Feb. 1999
Sept. 1999
Sept. 2004

TCAAP began producing ammunition

Contamination of the regional aquifer first discovered

NB/AH Superfund Site was placed on the National Priorities List (NPL)
Federal Facilities Agreement (FFA) signed

ROD on Interim Removal Action for PCB-Contaminated Soils near Site D
OU3 ROD (Amendment #1 in 2006)

OU1 ROD (Amendment #1 in 2006)

Public Health Assessment for NB/AH Superfund Site finalized by Agency
for Toxic Substances and Disease Registry

OU2 ROD (Amendment #1 in 2007)

Action Memorandum for Outdoor Firing Range Removal Action

Action Memorandum for Grenade Range Removal Action

First CERCLA Five-Year Review Report signed

Second CERCLA Five-Year Review Report signed

Note that additional OU2 ROD modifications are anticipated to be finalized in FY 2009, to

include two ROD amendments and two Explanations of Significant Difference (ESDs). These

modifications are further discussed in the relevant sections of this report.

The following sites were in progress at the end of FY 2008, but were not included in the scope of

this five year review, as discussed in Section 1.0:
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135 Primer/Tracer Area

The 135 Primer/Tracer Area consists of Building 135 and associated structures and
utilities that were used for the production of component primers and tracing compounds
associated with TCAAP small caliber ammunition production. The Preliminary
Assessment report for this site received regulatory approval in FY 2002. The

135 Primer/Tracer Area Site Inspection Work Plan received regulatory approval and site
investigation fieldwork was completed in FY 2002. The Site Investigation Summary
Report was approved in FY 2005 and recommended that an engineering evaluation / cost
analysis (EE/CA) be performed. This site is on the parcel of property proposed for
transfer to the City of Arden Hills and its development team. The strategy is to transfer
the property in its current condition, with land use controls, and make an adjustment in
the purchase price to account for the estimated costs of further investigation and cleanup.
Thus, the purchaser/developer will be responsible for completing the EE/CA and any
removal actions. At the point in time when the remedy is in-place, if land use controls
are a component of the remedy, then the 135 Primer/Tracer Area will be incorporated

into future five-year reviews.

Also, a stormwater outfall from this site resulted in contamination of ditch sediments with
polycyclic aromatic hydrocarbons (PAHS). This contamination was on a parcel of land
(Rice Creek Area) that was transferred to Ramsey County, and action at this area was
expedited to facilitate the transfer. In fall 2005, approximately 1,256 tons of
contaminated sediments were excavated and transported for off-site disposal at a
permitted landfill, achieving unrestricted use cleanup levels. The closeout report for this
removal action was approved in FY 2006. An amendment to the OU2 ROD was in
progress at the end of FY 2008, which states that the completed removal action
constitutes the final remedy for the ditch, with no further action required and unrestricted

use. The stormwater ditch is not subject to five-year reviews.
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property use is not known at this time, but will potentially be a mixture of recreational,
residential, commercial, and industrial uses. Because OU2 soil has been remediated to site-
specific cleanup levels based on industrial use, if the future land use should change, the cleanup
levels and associated risks should be reevaluated.

Groundwater beneath the original TCAAP boundary is not being used for potable water supply
or other commercial/industrial uses. Groundwater flowing away from TCAAP is utilized for
residential, commercial, industrial, and municipal water supply. The Prairie du Chien-Jordan
aquifer is a major source for municipal water supplies, such as for the Cities of New Brighton

and Saint Anthony.

3.3 HISTORY OF CONTAMINATION

During the years of ammunition production, TCAAP generated industrial wastes that were
disposed of using the accepted practices of the times, which included on-site dumping, burial,
and open-burning. Between 1978 and 1982, contamination of the regional aquifer was
discovered beyond the original TCAAP boundary, and later, 14 different areas were identified at
TCAAP as potential sources for groundwater contamination, soil contamination, or both. The
contaminants included VVOCs, especially those commonly used as industrial solvents or
degreasers (like trichloroethene), polychlorinated biphenyls (PCBs), and ammunition-related
heavy metals. The drinking water supply of local communities, with a total population of

approximately 33,000, was directly impacted by VOCs.

3.4 INITIAL RESPONSE

Based upon the information gathered between 1978 and 1982, TCAAP was placed on the
National Priorities List (NPL) in September 1983 and was designated as the New
Brighton/Arden Hills (NB/AH) Superfund Site. The Site consists of contaminated areas within
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the original TCAAP boundary and those areas outside of the plant that are affected by
groundwater contamination from the plant. The NB/AH Site has been divided into three
operable units, principally due to the nature and extent of the contaminated groundwater plume
on and off TCAAP. The plume is approximately 2-miles wide and 6-miles long.

The three operable units are depicted on Figure 3-6 (as related to the original TCAAP boundary)
and are defined as follows:

e QUL consists of the deep groundwater “North Plume” of off-TCAAP contaminated

groundwater.

e OU2 consists of on-TCAAP soil and groundwater contamination, including 14
suspected source areas designated as Sites A, B, C, D, E, F, G, H, |, J, K, 129-3,
129-5, and 129-15 (see Figure 3-7). OU2 also includes the area of the Site A shallow
groundwater contamination that extends off the north end of TCAAP. Remediation
of Sites F and J was completed prior to the 1997 OU2 ROD with no further action

required.

e OU3 consists of the deep groundwater “South Plume” of off-TCAAP contaminated

groundwater.

A number of actions were taken at this Site prior to signing of the RODs, as discussed below:

ou1
A temporary, followed by a permanent, granular activated carbon (GAC) treatment
system was constructed for the City of New Brighton to treat the municipal water supply.

The permanent system was completed in June 1990.

A temporary, followed by a permanent, GAC treatment system was constructed for the
Village of St. Anthony to treat the municipal water supply. The permanent system is a
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remedial action pursuant to an interim action ROD signed in September 1986, and was
completed in April 1991.

The Army provided municipal water supply hookup for the Lowry Grove Trailer Park

and Arden Manor Trailer Park.

ou2

Interim Remedial Actions (IRAs) at Sites D and G, implemented in January 1986 and
February 1986, respectively, included the installation of soil vapor extraction (SVE)
systems at both sites to remove VOCs from the soils, effectively reducing VOC migration
to the groundwater. During their period of operation, the SVE systems at Sites D and G

removed more than 220,000 pounds of VOCs from the soil.

PCB-contaminated soil east of Building 502 was excavated in 1986. These soils were
stored in a storage building built as part of the PCB IRA at Site I. During August and
September 1996, these soils were removed and disposed of at a Toxic Substances Control
Act (TSCA) landfill, with approval of the USEPA and MPCA.

In September 1989, the thermal treatment of 1,400 cubic yards of PCB-contaminated soil
from Site D was completed. As part of this Site D work, the remedy allowed for soils
with less than 50 milligrams per kilogram (mg/kg) of PCBs to be “secured in-place”, in
that they were backfilled into the lower part of the PCB excavation area, with
approximately 4 to 6 feet of clean soils placed over the contaminated soil. A protective
soil cover with a minimum thickness of two feet is maintained over the soils that were

“secured in-place”, to prevent exposure to these soils.
In 1995, the cleanup of Site F was completed under the Resource Conservation and

Recovery Act (RCRA). More than 25,000 tons of metal-contaminated soils were treated
over a period of three years. The Site F Closure Report (1999) was approved by the
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MPCA (since the State has the lead for RCRA actions) and documented that this site was

available for unlimited use and unrestricted exposure.

Site J is a portion of TCAAP’s underground sanitary sewer that was cleaned out. Soils
and groundwater along the sewer location were investigated and no contamination was
found. The Final Site J Closure Report (1994) was approved by the MPCA and USEPA,
and documented the absence of contaminants above background levels and recommended

no further action.

Many actions have also been undertaken to clean up the contaminated groundwater. In
1986, groundwater extraction treatment systems were installed at Sites | and K as IRAs.
In October 1987, the installation constructed the Boundary Groundwater Recovery
System (BGRS) to contain and treat VOC-contaminated groundwater at the TCAAP’s
southwest boundary. In January 1989, the system was modified and expanded and
became the TCAAP Groundwater Recovery System (TGRS).

In September 1988, the installation conducted an IRA at Site A to recover shallow VOC-
contaminated groundwater via a single extraction well located near the source area. In
1994, the installation replaced the Site A IRA remedy with a boundary plume
containment system designed to prevent the off-TCAAP migration of VOCs in shallow

groundwater.

ous3
There were no interim actions taken prior to signing of the OU3 ROD.

BASIS FOR TAKING ACTION

The contaminants of concern (COCs) present at each site, and specific to each media of concern,

are summarized in Table 3-1.
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A human health risk assessment for TCAAP was completed by the USEPA in April 1991. For
groundwater contamination, potential receptors included TCAAP workers and local residents
who rely on private or municipal wells that extract contaminated groundwater for water supply.
The risk assessment evaluated the carcinogenic and non-carcinogenic risks associated with
exposure to contaminated groundwater through exposure pathways of ingestion, inhalation
during showering, and absorption through the skin during showering or bathing. Estimated
increases in carcinogenic and/or non-carcinogenic risks that would result from exposure to

contaminated groundwater exceeded acceptable levels as defined by the USEPA and MPCA.

For contaminated soils, the exposure pathways that were evaluated were based on an industrial
use scenario, with potential receptors being TCAAP workers or occupants. Incidental ingestion
and dermal contact were assumed to be the only significant routes for receptors to be exposed to
contaminants in surface soils at the site (it was also noted that, during excavation activities,
workers could also be exposed to contaminants by inhaling vapors or dust, as well as through
incidental ingestion and dermal contact). The health risk assessment found that carcinogenic and

non-carcinogenic risks exceeded acceptable levels at most soil sites in OU2.

The Army conducted an ecological risk assessment for terrestrial habitats at the original TCAAP
(U.S. Army Environmental Hygiene Agency, October 1991, final report approved by USEPA
and MPCA). The risk assessment addressed on-TCAAP risks to plants and animals, and
concluded that no significant risks exist. The Army also conducted an ecological risk assessment
for aquatic sites. The Tier Il Ecological Risk Assessment Report for aquatic sites, prepared by
the U.S. Army Center for Health Promotion and Preventative Medicine (USACHPPM), was
approved in FY 2005. The Tier Il report evaluated and characterized the potential ecological
risks associated with six aquatic sites; however, it stopped short of recommending risk
management decisions and the Army, USEPA, and MPCA agreed that a feasibility study would
be more appropriate for documenting recommended decisions. At the end of FY 2008, the Army
was preparing a revised draft of the feasibility study (an updated revision of an earlier draft
feasibility study which had been submitted in FY 2005).
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4.0 Operable Unit 1 (OU1)

4.1

411

REMEDIAL ACTIONS

Remedy Selection

The OU1 ROD was signed in September 1993, and the 2006 ROD Amendment documented the

change to using statistical analysis of groundwater quality to show aquifer restoration, in lieu of

showing containment in the vicinity of County Road E. Following are the components of the

selected remedy, with the changed elements shown in italics:

Providing an alternative water supply to residents with private wells within the north

plume.

Implementing drilling advisories that would regulate the installation of new private
wells within the north plume as a Special Well Construction Area (SWCA).

Extracting groundwater from the North Plume using the New Brighton Contaminated
Groundwater Recovery System (NBCGRS), subject to the following:

a. the initial aggregate groundwater extraction rate shall be consistent with the
long-term operating history of the NBCGRS;

b. future decreases in the aggregate extraction rate shall be determined by the
Army, USEPA, and MPCA using a transparent public process and rational
engineering, scientific, and economic analyses at least as rigorous as those employed
in the feasibility study that was the basis for the original remedy selection;

c. future changes to the aggregate or individual well extraction rates shall be made
S0 as to assure that the rate of restoration of the aquifer will not be slowed or result

in a duration of remedy longer than was contemplated by the original ROD;
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d. the facilities comprising the NBCGRS may be modified as necessary to assure the
restoration of the full areal and vertical extent of the aquifer in a timeframe as
contemplated in 3.c, above.

Pumping the extracted groundwater to the PGAC water treatment facility in New
Brighton for removal of VOCs by a pressurized GAC system.

Discharging all of the treated water to the New Brighton municipal distribution

system.

Monitoring the groundwater to verify effectiveness of the remedy through
measurement of overall plume shrinkage (geographically) and decreasing

contaminant concentrations.

The ROD (and amendment) addressed the Remedial Action Objectives, which were previously

developed as part of the OU1 Feasibility Study (July 1993), as follows:

Prevent human exposure to water contaminated with carcinogens in excess of the
Maximum Contaminant Levels (MCLs), Recommended Allowable Limits (RALS),
and Health Risk Limits (HRLs) and having a total excess cancer risk for all

contaminants of greater than 10 to 10°°.

Prevent human exposure to water with concentrations of noncarcinogens greater than
MCLs, RALs, and HRLs or having a threshold noncancer hazard index greater than
1.0.

Restore the aquifer to its highest use, i.e., potability, as defined by the most stringent
and promulgated state and federal standards. Aquifer remediation would be
considered complete when levels of contaminants are less than the applicable MCLs,
RALs, or HRLs (as promulgated).
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e Contain the plume within the boundary of County Road E (to the extent practicable)

while also maximizing mass removal.

e Prevent ecological exposure to contaminants.

Although the objective to “contain the plume within the boundary of County Road E” was

replaced in the amended ROD, given that the amendment still requires extraction of groundwater
at a rate that is consistent with the long-term operating history, substantial containment and mass
removal still occur under the amended remedy. The objective is still generally applicable in that

context.

4.1.2 Remedy Implementation

Groundwater extraction is provided by pumping six municipal wells: New Brighton Municipal
(NBM) #3, #4, #5, #6, #14 and #15. Collectively, these extraction wells comprise the New
Brighton Contaminated Groundwater Recovery System (NBCGRS). NBM #3 through #6 were
pre-existing wells. NBM #14 and NBM #15 began pumping in December 1996 and March
1998, respectively.

In 2006, New Brighton proposed to the Army modifying the agreement between the two parties
to allow more flexibility in how they operate the NBCGRS, and to increase removal of
contaminant mass from the aquifer. In November 2007, the USEPA and MPCA approved the
revised pumping allocations, which were then implemented in January 2008. Under the new
pumping scenario, NBM #15 is considered the highest priority because it is located near the
center of the plume and has the highest contaminant concentrations of the wells completed in the
Prairie du Chien. Well pair NBM #3/4 is the second priority because it has the next highest
concentrations in the Prairie du Chien. Well pair NBM #5/6 is the next highest priority because
these wells are completed in the underlying Jordan formation and have the highest contaminant

concentrations of all the extraction wells. Finally, NBM #14 was assigned the lowest priority
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because it is near the edge of the plume in the Prairie du Chien with relatively low contaminant

concentrations.

The pumping priorities reflect New Brighton’s desire to still focus on the core of the Prairie du
Chien plume (wells NBM #15 and NBM #3/4), while starting to enhance mass removal in the
Jordan (well pair NBM #5/6).

The extracted groundwater is used as part of the New Brighton water supply system, and as such,
New Brighton took the lead on design and construction of the system, and is responsible for
operation of the system. New Brighton contracted Barr Engineering to provide design and

construction oversight services. The Army is paying for the OU1 remedy.

The extracted water is treated in the PGAC treatment facility for removal of VOCs, and is then
used as part of the municipal water supply. The PGAC is located approximately one-third mile
south of Interstate 694 near Silver Lake Road. The PGAC was initially brought on-line in June
1990. In 1995, the Army provided the City of New Brighton with funding for the modifications
to the PGAC that were required to implement the terms of the OU1 ROD (e.g., treating the added
groundwater flow from NBM# 14 and #15).

The Alternate Water Supply and Well Abandonment Program has been implemented and is an
ongoing program maintained by the Army. The OU1 Alternate Water Supply Plan (Montgomery
Watson, October 1995) provided documentation of the original program, including three key
clarifications to the remedy component: 1) the program applies to other wells, in addition to
residential wells (relative to the statement “residents with”); 2) the program includes well
abandonment; and 3) the program includes the OU3 deep groundwater plume and that portion of
the OU2 Site A shallow groundwater plume that extends off the north end of TCAAP. The OU1
Alternate Water Supply Plan identified the criteria for determining which wells are eligible for
an alternate water supply and/or abandonment. The process of identifying wells eligible for
alternate water supply and/or abandonment is accomplished by maintaining a “well inventory.”

The well inventory is a database that was initially developed in 1992, and is currently updated
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annually as part of the Annual Performance Report (APR). For the purposes of the well
inventory, a study area was established which encompasses the groundwater plume (the study
area boundary is the same as the Minnesota Department Health (MDH) Special Well
Construction Area that is discussed in Section 4.1.3). The well inventory is intended to include
all wells within the study area. Within the study area, areas of concern are defined by the edge
of the groundwater plume, plus additional buffer area. The wells are grouped into categories
based on factors such as location relative to the area of concern, type of use, active/non-active
status, sealed, etc.

The well inventory database currently identifies 897 water supply wells within the study area, of
which 42 are in categories with the potential to be impacted. These 42 wells are sampled every
four years to determine if they qualify for alternate water supply and/or abandonment. If new
wells are discovered that have the potential to be impacted, they are sampled as soon as practical
to determine if there is a concern. If at any time a well is found to be eligible for alternate water
supply and/or abandonment, the Army sends a letter offer to the owner. If accepted, the Army
schedules and pays for the work. Since inception of the program, two well owners have been
provided an alternate water supply and eleven wells have been properly abandoned. Also, in
2000, the MDH prepared a Health Consultation that re-evaluated the risks associated with private

well use for 18 wells at 7 locations. MDH concluded that the uses did not pose a health hazard.

Groundwater monitoring is conducted in accordance with groundwater monitoring plans that are
reviewed and updated annually as part of the APR. The Army conducts the sampling related to
OUL1 performance monitoring and the private well sampling related to the Alternate Water
Supply and Well Abandonment Program. Barr Engineering, on behalf of the City of New
Brighton, conducts the extraction well and treatment system effluent sampling.

The statistical analysis of groundwater quality to evaluate aquifer restoration is included in the
APR each year. Since the OU1 sampling plan only includes a major sampling event every other
year (with a small number of wells sampled in the minor years), the number of wells which

undergo the statistical analysis alternates accordingly.

T:\1561 tcaap\five-year review\2009 review\report\5 yr rev rpt_final.doc 4 5



4.1.3 Land Use Controls

Land use controls (LUCSs) are required to ensure the protectiveness of the OU1 remedy, until
such time that the groundwater cleanup levels are achieved. LUCs include any type of physical,
legal, or administrative mechanism that restricts the use of, or limits access to, real property to
prevent or reduce risks to human health and the environment (Department of Defense Policy on
Land Use Controls Associated with Restoration Activities, 2001). The OU1 ROD prescribed the
following LUC: “Implementing drilling advisories that would regulate the installation of new
private wells within the north plume as a Special Well Construction Area (SWCA).” In
Minnesota, the drilling of wells is regulated by the Minnesota Department of Health (MDH),
including the legal authority to create a SWCA to prohibit water supply wells within
contaminated portions of aquifers. The MDH created the SWCA for the New Brighton/Arden
Hills Superfund Site in June 1996. In addition to covering OU1, the SWCA also encompasses
OU3 and the portion of the OU2 Site A shallow groundwater plume that extends off the north
end of OU2. In June 1999, the MPCA requested that the MDH extend the boundary of the
SWCA further to the southwest, to the Mississippi River and Marshall Avenue, to ensure that the
southern boundary fully encompassed the plume. The MDH made this revision to the SWCA in
December 1999. More information regarding the SWCA can be found on the MDH webpage at

http://www.health.state.mn.us/divs/eh/wells/swca/ , and information from this website is also

included in Appendix E, for reference. Figures 4.4 through 4.6 show the physical area of
groundwater contamination within OU1 — the area that does not support unlimited use and
unrestricted exposure of the groundwater within the contaminated plume. The current SWCA
boundary is shown on Figure 4-1, which encompasses the entire OU1 groundwater plume. The
objective of the LUC is to prevent uses of contaminated groundwater that pose an unacceptable
risk to human health. The long-term stewardship for the LUC rests with the MDH, within its
authority to regulate the construction and use of wells. The LUC for OU1 is summarized in
Table 4-1.
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4.1.4 System Operations/Operation and Maintenance (O&M)

The City of New Brighton operates and maintains the PGAC facility and associated extraction
wells and distribution system. The primary maintenance item for the PGAC system is changing
out the GAC (each of the 16 treatment vessels contains 20,000 pounds of GAC, and the GAC in
8 of these vessels is replaced in each change-out event). The O&M procedures have been
sufficient to ensure reliable water treatment to the drinking water standards, and to ensure that
the pumping targets for extraction well flow rates are met with adequate consistency. No

significant O&M problems are evident.

Annual O&M costs have ranged from $1.4 to $1.7 million, versus the original O&M cost
estimate of $0.7 million. One reason for the higher costs is that carbon change-outs are
occurring every 6 months (versus every 12 months as assumed for the original estimate). Also,
the original estimate is now over 15 years old, which also accounts for some of the disparity.
Additional information on the O&M cost breakdown is attached to the OUL1 site inspection
checklist (Appendix A.2).

4.2 PROGRESS SINCE THE LAST FIVE-YEAR REVIEW

The prior five-year review concluded that the components of the OU1 remedy remained
protective of human health and the environment, that the alternate water supply and well
abandonment program, along with the SWCA, were mitigating potential risks associated with
private wells, and that the PGAC was reliably providing a safe municipal water supply. There

were also three recommendations for OU1 in the prior five-year review.

First, it was recommended that the Army, USEPA, MPCA, RAB, and City of New Brighton
resolve technical issues related to statistically showing aquifer restoration, in lieu of showing
containment in the vicinity of County Road E, and document these changes in a ROD

amendment. This recommendation has been implemented. Groundwater quality data is being
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evaluated in APRs according to statistical methods developed by the OU1 Technical Group, as
documented in “Technical Memorandum, Statistical Evaluation Method for OU1 Water Quality
Data, Operable Unit 17, dated December 2004 (and any subsequent addendums or revisions
approved by the USEPA and MPCA). The 2006 OU1 ROD Amendment documented the above
changes to the OU1 remedy.

Second, it was recommended that the Army use USEPA guidance to evaluate the vapor intrusion
to indoor air pathway to verify that there are no concerns for OU1. The Army conducted this
evaluation, as documented in “Off-TCAAP Vapor Intrusion Pathway Analysis”, dated May
2005, which was approved by the USEPA and MPCA. This report concluded that the vapor
intrusion pathway for the OU1 deep groundwater plume is incomplete, since the presence of
Unit 2 and the Unit 1 aquifer provide a hydraulic barrier to upward vapor migration. The report

concluded that no further evaluation is warranted.

Lastly, it was recommended that the USEPA, MPCA, MDH, and Army continue to monitor the
USEPA’s progress towards finalizing a health risk assessment for trichloroethene, and any
subsequent effect upon the selected cleanup level for OU1. It was also recommended that the
MDH HRL revision process be tracked to see if there would be any impact on cleanup levels for
other chemicals. The USEPA has yet to finalize a health risk assessment for trichloroethene.
The MDH revised the HRL for trichloroethene on July 1, 2007 (along with several other HRL
revisions) to match the federal Maximum Contaminant Levels (MCLs). Since the MCLs were
already the basis for the OU1 cleanup levels, these HRL changes had no impact for OUL. These

revisions are further discussed in Section 4.4.2.
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4.3 FIVE-YEAR REVIEW PROCESS

4.3.1 Administrative Components

The review was initiated in early FY 2009, including notification of the project stakeholders: the
USEPA, MPCA, Alliant Techsystems (Alliant), Army National Guard, U.S Army Environmental
Command (USAEC), U.S. Army Corps of Engineers (USACE), City of New Brighton, and the
Restoration Advisory Board (RAB).

4.3.2 Community Notification and Involvement

Initial community notification was accomplished by notification to the City of New Brighton and
the RAB, as described above. Then, a notice indicating that a five-year review was to be
performed for the NB/AH Site was published on February 4, 2009, in the following newspapers:
Minneapolis Star Tribune, Shoreview-Arden Hills Bulletin, New Brighton-Mounds View
Bulletin, and on February 5, 2009 in the Columbia Heights & Fridley Sun-Focus (Appendix B).
The notice invited anyone interested in this process to contact TCAAP (Mike Fix); however, no

responses were received.

A notice indicating that a draft five-year review report was available for public review and

inviting comments thereto was sent to these same newspapers, with the 30-day public comment

period running from April 22 to May 22, 2009 (Appendix B). No comments were received.

4.3.3 Document Review

The primary documents reviewed for OU1 were the following:

e Record of Decision - Groundwater Remediation, Operable Unit 1, September 1993

e Record of Decision Amendment - Operable Unit 1, May 2006
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e TCAAP FY 2008 Annual Performance Report (APR), Draft, February 2009
e TCAAP Final APRs for Fiscal Years 2004, 2005, 2006, and 2007

e Previous Five Year Review Report, September 2004

The OU1 ROD (and amendment) was the source of information for remedial action objectives
and cleanup levels. The FY 2007 APR was the primary source for monitoring data, since this
report contains the most recent major sampling event for OU1. The FY 2008 APR was the

primary source for determining status at the end of this five-year review period.

4.3.4 Data Review

The status of OU1 remedial actions is summarized in Table 4-2.

The first remedy component, the alternate water supply program, has resulted in the Army
providing an alternate water supply connection for two well owners. As part of this program, a
total of 11 impacted private wells have also been properly abandoned. At the end of FY 2008,
there were no additional private wells that were scheduled to receive an alternate supply and/or

well abandonment, or that were eligible to receive an Army offer to enter the program.

The SWCA designated by MDH (and as amended in 1999) satisfies remedy component #2 and is
accomplishing its purpose of notifying water well installers of the contaminated groundwater in
the area and preventing the installation of water supply wells into the contaminated portion of the

aquifer through the well construction permitting controlled by the MDH.

Groundwater extraction (remedy component #3) is being accomplished through continual
pumping of the previously-described New Brighton municipal wells (note that aquifer
restoration, which is part of this remedy component, is discussed with remedy component #6
below). The NBCGRS has generally been meeting its overall pumping targets. Looking at the
most recent year’s pumping data (FY 2008), the NBCGRS, as a whole, exceeded the monthly
targets in all months during FY 2008 except October 2007. Looking at the total NBCGRS
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pumping volume for FY 2008 of 1.43 billion gallons, the average monthly pumping volume (if
pumping was at a uniform rate) would be about 119 million gallons. Compared with the typical
monthly pumping target of about 100 million gallons (for the normal operating condition), it is
clear that the NBCGRS pumped substantially more than the minimum target rate. The overall
adherence to the pumping targets supports the interpretation that the extraction system is
operating in compliance with the amended ROD and is providing substantial containment in the
Prairie du Chien by maintaining the historical pumping rates at the NBCGRS. Pumping volumes
and VOC mass removal for FY 2008 are shown in Table 4-3. In FY 2008, the PGAC treated
nearly 1.5 billion gallons of water and removed 753 pounds of VOCs. Approximately 20,321
pounds of VOCs have been removed since system startup. Historical annual mass removal and

gallons pumped by the NBCGRS are shown on Figure 4-2.

Figure 4-3 shows groundwater elevation data, groundwater elevation contours, the 1 microgram
per liter (ug/l) trichloroethene plume contour, and approximate capture limit for Upper Unit 4
(Prairie du Chien) based on data from summer 2007. The contours on Figure 4-3 show the
influence of pumping and suggest that the extraction system is providing substantial containment
of the contamination in the Prairie du Chien. The trichloroethene plume in Upper Unit 3, Lower

Unit 3, and Upper Unit 4 is shown on Figures 4-4, 4-5, and 4-6, respectively.

Trend graphs for trichloroethene in NBM #3, #4, #5, #6, #14 and #15 are shown on Figure 4-7.
At NBM #3, trichloroethene decreased dramatically between 1994 and 1998, then stabilized
between 1998 and 2000, then increased slightly between 2000 and 2002, and has been relatively
stable since then. NBM #4 also exhibits a similar decrease between 1994 and 1998, and has
been relatively stable since then. NBM #5 and #6 have remained relatively stable over the
monitoring period. NBM #14 has generally shown a decreasing trend since its startup in
December 1996 through 2002, and has been relatively stable since then. NBM #15 has
fluctuated somewhat in the period between its startup in March 1998 and 2002, and has been
relatively stable since then. The shorter term stability needs to be considered in the context of
the overall plume behavior, as discussed with remedy component #6 below.
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Treatment of extracted groundwater in the PGAC water treatment facility (remedy component
#4) continues to provide effective treatment prior to its discharge into the City of New Brighton
municipal water distribution system (remedy component #5). The treatment system is comprised
of eight GAC vessels plumbed in parallel. Another eight GAC vessels are plumbed in series
with the first eight to provide back-up treatment. Routine sampling occurs between the two sets
of GAC vessels, such that when a detection occurs, a clean set of GAC vessels is present
downstream of the sampling point. Upon detection, change-out of carbon in the lead vessels is
conducted as soon as possible (typically about 1 to 2 months later). Upon changing carbon, the
direction of flow is reversed so that the eight vessels with the new carbon become the
downstream vessels (the “clean” vessels are always rotated into the downstream position).
PGAC effluent water quality for FY 2008 is documented in Table 4-4, showing the effectiveness
of the treatment system. Table 4-4 shows that two carbon change-outs occurred in FY 2008: one
in October 2007 and one in April 2008.

Remedy component #6, groundwater monitoring, continues to be conducted to verify the
performance of the remedy. Each fiscal year, a revolving, five-year monitoring plan is prepared
by the Army and submitted to the USEPA and MPCA for approval via the APR. Although it
covers five years, it is submitted on an annual basis to allow for minor changes to be made which

streamline or improve the quality of the monitoring data to be collected.

Based on OU1 groundwater quality data presented in the FY 2007 APR, two VOCs exceed the
cleanup levels specified in the OU1 ROD: trichloroethene and 1,1-dichloroethene.
Trichloroethene concentrations range up to 880 g/l with a cleanup level of 5 xg/l.

1,1-Dichloroethene concentrations range up to 60 g/l with a cleanup level of 6 wg/l.

The statistical analysis of groundwater quality for the most recent major OU1 groundwater
sampling event (FY 2007) indicated that, overall, there has been continuing improvement in the
OU1 plume through FY 2008. The remedy component of overall plume shrinkage
(geographically) is evident in the data presented in Appendix D.2 of the FY 2007 APR, with the

plume area of the 5 xg/l total VOC contour line having decreased from 29.5 million m? in 1997
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to 18.7 million m? in 2007. The remedy component of decreasing contaminant concentrations is
also evident in the data presented in Appendix D.2 of the FY 2007 APR, with the area weighted
concentration of the global plume mass wells having decreased from 51 xg/l in 1997 to 36 g/l
in 2007 (the global plume mass wells include approximately 50 wells throughout Unit 4 which
reflect the overall VOC mass in the plume). Also, trend graphs for all of the OU1 monitoring
wells that are routinely monitored are included in Appendix B of the FY 2008 APR. These
graphs also illustrate the long-term changes that have occurred throughout OU1. Wells both
upgradient and downgradient of the NBCGRS generally show decreasing concentration trends.

Decreases in concentrations can be attributed to a combination of:

1) Plume containment at the TCAAP boundary,
2) Mass removal through the OU1 extraction system, and

3) Natural attenuation.

Natural attenuation is not the prescribed remedy for OU1. However, in 2000, USEPA and
MPCA published the results of a case study on natural attenuation at TCAAP. The report
concluded, “that natural biodegradation complements the on-going efforts to extract
contaminated groundwater at the source, and should greatly reduce the time required to reduce
the concentration of contaminants to USEPA drinking water standards.” Later USEPA/MPCA
research concluded that the degradation process was abiotic; however, the conclusion that natural
attenuation is occurring remains valid. Although the OU1 ROD states that contaminants are
estimated to remain in the aquifer at concentrations approaching but still exceeding cleanup
levels for more than 100 years, natural attenuation will act to reduce the amount of time required

to reach cleanup levels.

4.3.5 Site Inspection

The Army, USEPA, MPCA, City of New Brighton, RAB, and other parties as shown on the list
of attendees in Appendix A.1 conducted a site inspection of the sites within OU2 on May 19,
2009; however, the above parties agreed that a site visit to the PGAC was not necessary, given
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the ongoing operational reliability and steady performance that the City of New Brighton has
achieved in their operation of the PGAC. However, a site inspection checklist for OU1 was
completed and is included as Appendix A.2. For all of the site inspection checklists completed
for this five-year review (and included in Appendix A), much of the information was obtained
prior to the site inspection through phone interviews and review of available documents, and the
draft checklists were included with the draft Five-Year Review Report that was submitted prior
to the site inspection. The nearly complete checklists were then verified as the site inspection
was conducted and any data gaps or modifications were discussed.

4.3.6 Interviews

Other than the individuals that were present at the site inspection to answer questions and guide
the inspection (as named in the previous section), no interviews were conducted. Discussions

with these individuals did not reveal any significant problems or issues.

4.4 TECHNICAL ASSESSMENT

44.1 Question A: Is the Remedy functioning as intended by the decision documents?

The review of remedial action objectives, documents, and monitoring data indicate that the
remedy is functioning as intended by the ROD (as amended). Decreasing contaminant
concentration trends indicate that aquifer restoration is occurring. The PGAC continues to
reliably treat recovered groundwater to drinking water standards. The alternate water supply

program continues to function as intended.

The O&M procedures remain adequate, given that the extraction system is effectively removing
mass and is substantially containing contamination in the Prairie du Chien aquifer, and given that
the PGAC continues to reliably treat recovered groundwater to drinking water standards. No

changes to O&M procedures appear to be necessary. There have not been frequent equipment
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breakdowns, significant periods of unanticipated downtime, or O&M cost issues that would

suggest any potential remedy problems. No opportunities for optimization were identified.

The LUC for OUL1 is the MDH SWCA, which continues to function as intended. No changes are

necessary for this remedy component.

4.4.2 Question B: Are the exposure assumptions, toxicity data, cleanup levels, and
remedial action objectives (RAOs) used at the time of the remedy selection still

valid?

The assumed route of exposure to contaminated groundwater remains valid (i.e., ingestion,
inhalation during showering, and absorption through the skin during showering or bathing). No
new exposure routes are applicable. No changes in land use have occurred that would have a

bearing on the remedy. No new contaminants or contaminant sources have been identified.

The cleanup levels for OU1 are listed Table 3-1. These were based on consideration of the
following Applicable or Relevant and Appropriate Requirements (ARARS), as identified in the
OU1 ROD (pages 19 and 20):

e Maximum Contaminant Levels (MCLSs) and non-zero Maximum Contaminant Level
Goals (MCLGS) specified in the National Primary Drinking Water Regulations (40
CFR Part 141), which apply to public water supplies, and which were established by
the USEPA in accordance with the Safe Drinking Water Act (SDWA).

e Health Risk Limits (HRLS) specified in Minnesota Rules (4717.7100 to 4717.7800),
which can be applied to private water supplies, and which were established by the

MDH in accordance with Minnesota’s Groundwater Protection Act of 1989.

e Recommended Allowable Limits (RALS) for Drinking Water Contaminants,

Release 3, January 1991, prepared by the MDH.
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The MDH RALSs are no longer in use and have been superseded by the MDH’s establishment of
HRLs. State of Minnesota MCLs are another potential ARAR that was not identified in the OU1
ROD; however, the State of Minnesota adopted the Federal MCLs. Therefore, consideration of
State of Minnesota MCLs would have no impact on potential cleanup levels. The cleanup levels
developed in the OU1 ROD utilized the lowest value among the MCL, non-zero MCLG, HRL,
and RAL. At the time of the OU1 ROD, two of the MCLs were identified as proposed, and only
two HRLs were available (both identified as proposed). The review of the current regulations
revealed that, for all six OU1 COCs, there are MCLs, MCLGs, and HRLSs that have been
established (none of which are qualified as proposed). Using the current regulations, and
applying the same methodology for identifying cleanup levels (i.e., using the lowest value among
the MCL, non-zero MCLG, and HRL), yields the same cleanup levels that are listed in Table 3-1.

No changes to the cleanup levels need to be considered, based on this review.

It was noted that on July 1, 2007, the MDH HRLs were revised such that for any HRL that was
set higher than the MCL, the new HRL is set equal to the MCL. For OUL, this affected two
COCs: trichloroethene and 1,1,1-trichloroethane. The HRL for trichloroethene was revised
from 30 to 5 pg/l and the HRL for 1,1,1-trichloroethane was revised from 600 to 200 pg/I.
However, since the OU1 cleanup levels were already equal to the MCL for these two chemicals,

there was no impact to the established cleanup levels.

The remedial action objectives for OU1 remain valid. No new objectives are proposed.

443 Question C: Has any other information come to light that could call into

guestion the protectiveness of the remedy?

No information has been obtained that could call into question the protectiveness of the remedy.
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444 Technical Assessment Summary

Based on the remedial action objectives, the data reviewed, and the site inspection, the remedy is
functioning as intended by the OU1 ROD (as amended). O&M information and costs do not
suggest any potential remedy problems. No changes in land use or exposure scenarios have
occurred that would affect the protectiveness of the remedy. The ARARSs used in establishing
cleanup levels have undergone some changes (proposed values in regulations have become final,
MDH RALSs are no longer applicable, more MDH HRLs have been established, and some HRLs
have been revised); however, none of these changes suggest that revisions to the cleanup levels
should be considered. No information has been obtained that could call into question the

protectiveness of the remedy.

4.5 ISSUES
None.
4.6 RECOMMENDATIONS AND FOLLOW-UP ACTIONS

Continue with implementation of the remedy.

4.7 PROTECTIVENESS STATEMENT

The components of the OU1 remedy remain protective of human health and the environment.
The alternate water supply and well abandonment program, along with the SWCA, are
mitigating potential risks associated with private wells. The PGAC is reliably providing a safe
municipal water supply. Water quality trends indicate that progress towards aquifer restoration
continues to occur. Review of the ARARs upon which the groundwater cleanup levels were

based showed that no changes to the cleanup levels are needed.
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5.0 Operable Unit 2 (OU2)

5.1 REMEDIAL ACTIONS

511 Remedy Selection

The OU2 ROD, signed December 1997, prescribed the following components for the selected
remedy (the components added with the 2007 ROD Amendment #1 regarding Site C-2 are

shown in italics):

1) Shallow Soil Sites: Sites A, C, E, H, 129-3, and 129-5 had inorganic and/or
organic contaminants above site cleanup goals. Unpermitted landfills, or dumps,
exist within Sites A, B, E, H, and 129-15. Sites B and 129-15 are included solely

as dumps. The selected remedy for the shallow soil sites will attain the site
cleanup levels specified in the OU2 ROD and will include the following

activities:

e Identification/characterization of contaminated soil boundaries, surface
and subsurface debris for Sites A, C, E, H, 129-3, and 129-5;

e Excavation and sorting of hazardous and non-hazardous materials,
debris and ordnance for Sites A, C, E, H, 129-3 and 129-5;

e Removal and disposal of ordnance, debris and oversized material for
Sites A, C, E, H, 129-3, and 129-5;

e On-site treatment (stabilization) of hazardous soils from Sites A, C, E,
H, 129-3, and 129-5 in the TCAAP Corrective Action Management
Unit (CAMU);

e Off-site disposal of contaminated soils above site specific cleanup
goals from Sites A, C, E, H, 129-3, and 129-5;
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e Backfill/regrade excavations on Sites A, C, E, H, 129-3, and 129-5;

e Restrict site access and use during remedy implementation;

e Five-year period of groundwater monitoring to verify no adverse
remedy impacts at Sites A, C, E, H, 129-3, and 129-5;

e Characterization of dumps at Sites B and 129-15 to determine their
contents. If contents are found to be toxic, hazardous, or
contaminated, then a remedy for the landfill will be utilized and
documented through a post-ROD Amendment or Explanation of
Significant Difference (ESD). If the contents are not toxic, hazardous,
or contaminated, a no further action remedy would be employed; and

e After partial excavation of contaminated soil at Site C, construct a
protective soil cover to create a barrier between the ground surface
and the contaminants remaining in-place, installing a minimum of
4 feet of clean soil above contaminated soil and also above the
contaminated sediment in the north-south and east-west surface water
ditches in the site vicinity, thus backfilling the ditches, and implement
LUCs to protect the soil cover and restrict land use to industrial. Also
construct a new wetland to replace the loss of existing wetland due to
backfilling the ditches.

2) Deep Soil Sites (D and G): These sites were impacted primarily by VOC

contaminants at depths of 50 to 170 feet. Some additional shallow soil
contaminants existed at Site D. Site G also contains a dump. The selected
remedy for these sites will attain the site cleanup levels specified in Table 1 of the
OU2 ROD and will include the following activities:

e Groundwater monitoring;

e Restrict site access and use during remedy implementation;

e Install and operate deep soil vapor extraction (SVE) systems with a
modified shallow SVE system;
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e Evaluate and potentially use enhancements to the SVE systems;

e Maintain existing site caps;

e Maintain surface controls; and

e Following the completion of the SVE remediation of deep soils,
characterize the Site D shallow soils and the Site G dump to determine

the appropriate action.

3) Shallow Groundwater Sites (A, C, I, and K): Sites A, I, and K have been
primarily impacted by VOCs, and Site C has been impacted by lead. The selected

remedy for Site A shallow groundwater will attain the site cleanup levels
specified in Table 1 of the OU2 ROD and includes the following activities:

e Groundwater monitoring to track plume migration and remedy
performance;

e Use of existing gradient control wells to contain the contaminant
plume and remove mass;

e Institutional controls to restrict new well installations and provide
alternate water supplies and well abandonment as necessary;

e Discharge of extracted groundwater to a publicly owned treatment
works (POTW); and

e Source characterization/remediation.

The selected remedy for Site C shallow groundwater will attain the site cleanup
levels specified in Table 1 of the 2007 ROD Amendment #1 and includes the

following activities:
e Groundwater and surface water monitoring to verify plume

containment and remedy performance, and with a contingency plan

to contain and treat contaminated surface water, if necessary;
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e Use of existing gradient control wells to contain the contaminant
plume;

e Discharge of extracted groundwater to a publicly owned treatment
works (POTW); and

e LUCs to restrict new well installations within the plume area and to

protect the extraction, treatment, and monitoring systems.

The selected remedy for Site I shallow groundwater will attain the site cleanup
levels specified in Table 1 of the OU2 ROD and includes the following:

e Groundwater monitoring to track remedy performance;

e Use of an existing well to remove impacted Unit 1 groundwater;
e POTW discharge of extracted groundwater; and

e Additional characterization of the Unit 1 and Unit 2 soil and

groundwater.

The selected remedy for Site K shallow groundwater will attain the site cleanup
levels specified in Table 1 of the OU2 ROD and will include the following

activities:

e Groundwater monitoring to track remedy performance;

o Installation of sentinel wells at the bottom of Unit 1 and to the top of
Unit 3;

e Use of the existing interceptor/recovery trench to contain the plume
and remove impacted groundwater;

e Treatment of extracted groundwater using air stripping;

e Discharge of treated groundwater to Rice Creek;

e Monitoring to track compliance with discharge requirements; and

e Additional characterization of the unsaturated Unit 1 soil.
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4) Deep Groundwater: Includes the deep groundwater plume that underlies the

southwestern portion of OU2 and originated primarily from Sites D, G, and I.
The selected remedy for Deep Groundwater will attain the site cleanup levels
specified in Table 1 of the OU2 ROD and includes the following activities:

e Groundwater extraction to hydraulically contain the contaminated
groundwater source area to the 5 xg/l trichloroethene concentration
contour and optimize the removal of contaminants from the source
area through pumping of selected wells;

e Groundwater treatment using air stripping;

e Discharge of treated groundwater to the on-site gravel pit;

e Institutional controls to restrict access to contaminated aquifers and
prevent exposure to contaminated groundwater;

e Reviews of new and emerging technologies that have the potential to
cost-effectively accelerate the timeframe for aquifer restoration.
Reviews shall be performed by Army and reported on annually in
accordance with the consistency provisions of the TCAAP Federal
Facility Agreement; and

e Groundwater monitoring to track remedy performance.

LUCs were identified as remedy components for some of the above sites (as listed above), but as
remedy implementation has progressed, additional LUCs have been proposed by the Army (see
LUC discussion in Section 5.1.3). The ROD addressed the Remedial Action Objectives, which
were previously developed as part of the OU2 Feasibility Study (March 1997), as follows (the
objectives added with the 2007 ROD Amendment #1 regarding Site C-2 are shown in italics):

1) Shallow Soil Sites:
Defined as the surface soils 0 to 12 feet below ground surface. The following

remedial action objectives are designed to protect human health and the
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environment under the current and most probable future land use (industrial)

scenario from exposure to contaminants in shallow soils at the TCAAP site:

a) Prevent on-site human exposure by means of ingestion and dermal contact
with contaminants in the surface soils (or surface water sediments at
Site C).

b) Prevent human exposure by means of ingestion, dermal contact, and
inhalation of contaminants in shallow soils (or surface water sediments at

Site C) during any future construction activities at the site.
C) Prevent the migration of contaminants from shallow soils to waters of the
state that would result in dissolved contaminant concentrations in excess

of ARARs and TBCs.

2) Deep Soil Sites (D and G): Defined as soils from 12 feet below ground surface

extending down to the water table. The following remedial action objective is
designed to protect human health and the environment from exposure to

contaminants in deep soils at the TCAAP site:

a) Prevent the migration of contaminants from deep soils to groundwater that
would result in dissolved contaminant concentrations in excess of
groundwater ARARs and TBCs.

3) Groundwater: Defined as the groundwater directly beneath the TCAAP site. The
remedial action objectives are designed to protect human health and the
environment from exposure to contaminants in groundwater beneath the TCAAP

site.
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b)

d)

Prevent human exposure to water contaminated with carcinogens in excess
of ARARs and having a total excess cancer risk from all contaminants of
greater than 10™ to 10°®.

Prevent human exposure to water with concentrations of noncarcinogens
greater than ARARs and having a threshold noncancer hazard index

greater than 1.0.

Contain and control contaminated groundwater in the shallow Unit 1
groundwater aquifer to prevent further spreading and minimize the level of

contaminants through mass removal.

For Site C, protect human and ecological receptors from unacceptable
risk associated with ingestion and dermal exposure to surface water above

surface water chronic standards.

Restore the contaminated aquifers to concentrations below ARARS and
TBCs.

Contain the deep Units 3 and 4 groundwater plume source area while also

maximizing mass removal.

51.2 Remedy Implementation

At Site B, characterization revealed that a no further action remedy was appropriate. Very little

debris was observed in investigation trenches, indicating that little disposal had occurred at this

site. The contents of the dump were determined not to be toxic, hazardous, or contaminated. No

constituents were found to exceed the risk-based Preliminary Remediation Goals (PRGSs), and no

COCs were identified for Site B. The Site B Closeout Report received consistency in FY 2001.

An ESD documenting that No Further Action was the final remedy for Site B was in progress at
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the end of FY 2008. Since Site B does not contain hazardous substances at levels that would

prevent unlimited use and unrestricted exposure, it is not covered by this five-year review.

Shallow soil site remediation was initiated in FY 1998 beginning with Site A. The TCAAP
Corrective Action Management Unit (CAMU) was constructed to aid in cleanup of the sites.
The CAMU consisted of a bermed, asphalt pad with lined ponds for storage of rainwater from
the pad. As envisioned in the OU2 ROD, the CAMU was intended to be a central staging area,
where soils from each of the individual sites would be brought for treatment prior to loading for
off-site disposal at a permitted landfill. However, discovery of asbestos-containing material
(ACM) at shallow soil sites in FY 1999 rendered further use of the CAMU impractical, because
the additional safeguards necessary to control asbestos during handling defeated the cost savings
associated with the central processing pad. It was found to be more convenient and cost-
effective to treat the soil at each individual site. The CAMU was removed in late FY 2002 and
early FY 2003. Closure included decontamination and removal of the storage pad and storm
water holding ponds, testing beneath the pad and ponds, and groundwater monitoring. The
CAMU Closeout Report received consistency in FY 2004, which states that there were no
adverse impacts to soil or groundwater due to CAMU operations and that no LUCs are required

for this area.

Shallow Soil Sites

The shallow soil site remediation work has been completed at Sites A, C, E, H, 129-3, and 129-5.
Protective soil covers have been constructed over portions of Sites E and H where ACM remains
in-place, and also over portions of Site C where metals-contaminated soils (and sediment from
the former surface water ditches) remain in-place. Construction of a new wetland at Site C (to
replace the loss of existing wetlands when the ditches were backfilled) has been completed. The
five-year period of groundwater monitoring to verify no adverse remedy impacts at shallow soil
sites was conducted from FY 2003 through FY 2007, and has been extended for Site H. This
sampling is being conducted in accordance with groundwater monitoring plans that are reviewed

and updated annually as part of the APR. The investigation of the dump at Site 129-15 has been
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new exposure routes are applicable. No changes in land use have occurred that would have a

bearing on the remedy. No new contaminants or contaminant sources have been identified.

The cleanup levels for OU3 are listed Table 3-1. These were based on consideration of the
following Applicable or Relevant and Appropriate Requirements (ARARS), as identified in the
OU3 ROD (page 26):

e Maximum Contaminant Levels (MCLSs) and non-zero Maximum Contaminant Level
Goals (MCLGS) specified in the National Primary Drinking Water Regulations (40
CFR Part 141), which apply to public water supplies, and which were established by
the USEPA in accordance with the Safe Drinking Water Act (SDWA).

e Recommended Allowable Limits (RALS) for Drinking Water Contaminants,

Release 3, January 1991, prepared by the MDH.

The MDH RALSs are no longer in use and have been superseded by the MDH’s establishment of
HRLs (specified in Minnesota Rules 4717.7100 to 4717.7800), which can be applied to private
water supplies. HRLs were not cited in the OU3 ROD as ARARs (the OU3 ROD was signed a
year earlier than the OU1 ROD). State of Minnesota MCLs are another potential ARAR that
was not identified in the OU3 ROD; however, the State of Minnesota adopted the Federal MCLs.
Therefore, consideration of State of Minnesota MCLs would have no impact on potential cleanup
levels. The cleanup levels developed in the OU3 ROD utilized the lowest value among the
MCL, non-zero MCLG, and RAL. The review of the current regulations revealed that for all six
OU3 COCs, there are MCLs, MCLGs, and HRLSs that have been established. Using the current
regulations, and applying the same basic methodology for identifying cleanup levels (i.e., using
the lowest value among the MCL, non-zero MCLG, and HRL), yields the same cleanup levels
that are listed in Table 3-1. No changes to the cleanup levels need to be considered, based on

this review.
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It was noted that on July 1, 2007, the MDH HRLs were revised such that for any HRL that was
set higher than the MCL, the new HRL is set equal to the MCL. For OU3, this affected two
COCs: trichloroethene and 1,1,1-trichloroethane. The HRL for trichloroethene was revised
from 30 to 5 pg/l and the HRL for 1,1,1-trichloroethane was revised from 600 to 200 ug/I.
However, since the OU3 cleanup levels were already equal to the MCL for these two chemicals,

there was no impact to the established cleanup levels.

The remedial action objectives for OU3 remain valid. No new objectives are proposed.

6.4.3 Question C: Has any other information come to light that could call into

guestion the protectiveness of the remedy?

No information has been obtained that could call into question the protectiveness of the remedy.

6.4.4 Technical Assessment Summary

Based on the remedial action objectives, data reviewed, and the site inspection, the remedy is
functioning as intended by the OU3 ROD (as amended). No changes in land use or exposure
scenarios have occurred that would affect the protectiveness of the remedy. The ARARS used in
establishing cleanup levels have undergone some changes (proposed values in regulations have
become final, MDH RALSs are no longer applicable, more MDH HRLs have been established,
and some HRLs have been revised); however, none of these changes suggest that a change to the
cleanup levels should be considered. No information has been obtained that could call into

question the protectiveness of the remedy.

6.5 ISSUES

None.
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6.6 RECOMMENDATIONS AND FOLLOW-UP ACTIONS

Continue with implementation of the remedy.

6.7 STATEMENT OF PROTECTIVENESS

The components of the amended OU3 remedy remain protective of human health and the
environment. The alternate water supply and well abandonment program, along with the SWCA,
are mitigating potential risks associated with private wells. Water quality trends indicate that
progress towards aquifer restoration continues to occur. Review of the ARARSs upon which the
groundwater cleanup levels were based showed that no changes to the cleanup levels are needed.
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7.0 Other Removal Actions

In addition to the remedial actions prescribed in the OU2 ROD, other areas of TCAAP are being

addressed through removal actions. USEPA policy is to include removal actions in five-year
reviews if, after the remedy is in-place, hazardous substances remain on-site at levels that do not
allow for unlimited use and unrestricted exposure. The removal actions that were implemented
at the Grenade Range and Outdoor Firing Range fit these criteria and are discussed in this

section.

7.1 REMOVAL ACTIONS

7.1.1 Remedy Selection

The remedial action objectives for these two sites were similar to other OU2 shallow soil sites.

The selected remedy for these sites involved the following components:

e Identification/characterization of contaminated soil boundaries, surface and
subsurface debris;

e Excavation and sorting of hazardous and non-hazardous materials, debris and
ordnance;

e Removal and disposal of ordnance, debris and oversized material;

e On-site treatment (stabilization) of hazardous soils in the TCAAP CAMU,;

e Off-site disposal of contaminated soils above site-specific cleanup goals;

e Backfill/regrade excavations;

e Restrict site access and use during remedy implementation;

e Three-year period of groundwater monitoring (Grenade Range only); and
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e Construct a protective soil cover over PAH-impacted soil (1900 Yard Range of the
Outdoor Firing Range only).

7.1.2 Remedy Implementation

The shallow soil excavation work has been completed at both sites. Construction of the
protective soil cover at the 1900 Yard Range of the Outdoor Firing Range has been completed.
For the Grenade Range, the three-year period of groundwater monitoring to verify no adverse

impacts has been completed, with no further monitoring required.

7.1.3 Land Use Controls

Land use controls (LUCSs) are required to ensure the protectiveness of the remedies for the
Grenade Range and Outdoor Firing Range. These two sites lie within OU2, so the same LUC

discussion applies as presented in Section 5.1.3.

7.1.4 System Operations/Operation and Maintenance (O&M)

O&M procedures are limited to maintaining the cautionary signs around the perimeter of the
protective soil cover at the Outdoor Firing Range. O&M would also include repair of any
damage that compromises the thickness requirement for the protective soil cover; however, no
such damage occurred during the period of this five-year review. Costs for O&M were not

obtained or evaluated, due to the minimal nature of the O&M effort.

7.2 PROGRESS SINCE THE LAST FIVE-YEAR REVIEW

The prior five-year review concluded that the components of the remedy for the Grenade Range
and Outdoor Firing Range remained protective of human health and the environment. There

were also two issues noted in the prior five-year review.

T:\1561 tcaap\five-year review\2009 review\report\5 yr rev rpt_final.doc 7 2



First, it was noted that the three years of groundwater monitoring needed to be completed at the
Grenade Range, and that a decision on whether to continue or discontinue monitoring would then

need to be made. As noted above, this remedy component is now complete.

Second, it was noted that the Army needed to submit a document describing the OU2 LUCs for
USEPA and MPCA approval. Preparation of the OU2 LUCRD was in progress at the end of

FY 2008 and is anticipated to be approved in FY 2009. An OU2 ROD Amendment that was in
progress at the end of FY 2008 will formally adopt LUCs as a component of the remedies for the
Grenade Range and Outdoor Firing Range. Approval is anticipated to occur in FY 20009.
Finalizing these LUC issues will also allow final regulatory approval of the closeout reports.
Although a final LUCRD has not been approved yet, the Army has continued to maintain
appropriate LUCs for the Grenade Range and Outdoor Firing Range (on an interim and voluntary
basis) and has conducted annual inspections of the sites with LUCs (see inspection checklist in
Appendix D).

7.3 FIVE-YEAR REVIEW PROCESS

7.3.1 Administrative Components

Administrative components were as described for OU1 (see Section 4.3.1).

7.3.2 Community Notification and Involvement

Community notification was conducted as described for OU1 (see Section 4.3.2).
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7.3.3 Document Review

The primary documents reviewed were the following:

e TCAAP FY 2008 Annual Performance Report (APR), Draft, February 2009
e TCAAP Final APRs for Fiscal Years 2004, 2005, 2006, and 2007
e Action Memorandum for Grenade Range Removal Action, February 1999

e Action Memorandum for Outdoor Firing Range Removal Action, February 1999
Other site documents were also reviewed for information on remedial action objectives and
cleanup levels (Closeout Reports and EE/CAs). The FY 2008 APR was the primary source for
determining the status at the end of this five-year review period.

7.3.4 Data Review

Grenade Range

Remediation is complete. 2,179 cubic yards of metals-contaminated soil were excavated, treated
(stabilized), and transported to a permitted off-site disposal facility. The Grenade Range
Closeout Report has been conditionally approved, but final consistency has not yet been

provided, pending resolution of LUCs.

Outdoor Firing Range

Remediation is complete. 990 cubic yards of metals-contaminated soil were excavated, treated
(stabilized), and transported to a permitted off-site disposal facility. A protective soil cover was
constructed over a portion of the Outdoor Firing Range (at the 1900 Yard Range) where PAH-
contaminated soils will remain in-place. The location of the protective soil cover is shown on
Figure 5-1. The Outdoor Firing Range Closeout Report has been conditionally approved, but

final consistency has not yet been provided, pending resolution of LUCs.
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7.3.5 Site Inspection

The Army, Alliant, National Guard, USEPA, MPCA, RAB, and other parties as shown on the list
of attendees in Appendix A.1 conducted a site inspection on May 19, 2009. A site inspection

checklist for these two sites was completed and is included as Appendix A.10.

Both sites were observed during the site inspection. The vegetative cover over the soil cover at
the Outdoor Firing Range was observed to be adequate and no problems with cover erosion or
disturbance were observed. The signs located around the perimeter of the soil cover (to warn
against digging or disturbing the soil) were observed to be in place. No significant problems or

issues were identified at either site as a result of the site inspection.

7.3.6 Interviews

The information for the site inspection checklist was obtained through phone interviews and
review of available documents. Discussions with these individuals did not reveal any significant

problems or issues.

7.4 TECHNICAL ASSESSMENT

74.1 Question A: Is the Remedy functioning as intended by the decision documents?

The review of remedial action objectives, documents, and available information indicate that the
remedies for these sites are functioning as intended. The soil excavation, treatment, and off-site
disposal has achieved the site-specific cleanup goals. Also, the protective soil cover at the
1900 Yard Range of the Outdoor Firing Range was constructed to prevent access to PAH-
contaminated soils. The protective soil cover, in conjunction with land use controls, effectively

accomplishes this objective.
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O&M procedures include maintaining the cautionary signs around the perimeter of the protective
soil cover. These signs help ensure the short- and long-term protectiveness of the remedy by
helping to prevent disturbance of the protective soil cover. O&M would also include repair of
any damage that compromises the thickness requirements for the protective soil cover; however,

no such damage occurred during the period of this five-year review.

On July 23, 2008, the Army, the National Guard, and Wenck conducted the annual inspection of
TCAARP sites for interim LUCs. The checklist that was completed during the inspection is
included as Appendix D. The inspection did not reveal any items that required additional action.

The interim LUCs appear to be adequate for these sites, as the property currently exists.

7.4.2 Question B: Are the exposure assumptions, toxicity data, cleanup levels, and
remedial action objectives (RAOSs) used at the time of the remedy selection still

valid?

The remedial action objectives for Grenade Range and the Outdoor Firing Range remain valid.
No changes to the remedy components of these sites are necessary. The current land use for
these two sites is a military facility. No changes in land use have occurred that would have a

bearing on the remedy.

The Grenade Range and the Outdoor Firing Range were not included in the health risk
assessment in the OU2 ROD. However, the land use (industrial scenario), exposure scenarios,
and methods that were used for health risk assessment and for determination of cleanup levels
(where required) followed the same methodology as was documented in Appendix C of the OU2
ROD.

The cleanup levels for COCs for these two sites are listed in Table 3-1. These cleanup levels
were originally developed in the EE/CA’s for each of these sites, with final cleanup levels as
documented in the closeout reports. No groundwater COCs were established for the Outdoor

Firing Range or the Grenade Range.
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For soil COCs, in order to verify the protectiveness of the remedy, three areas were reviewed:
ARARs were checked; the toxicity values used in risk assessment calculations were checked for
any changes; and, for any cleanup levels that were soil leaching-based, the drinking water or
health-based standard that was utilized in the leaching number development was checked for any

changes.

Lead was the only COC for which health—based guidance could be utilized to establish TBC
values. The lead cleanup level of 1,200 mg/kg (industrial scenario) was developed as described

for OU2 soils, and remains a valid approach (refer to the discussion in Section 5.4.2).

The toxicity values used in risk assessment calculations were checked. To perform this check,
the current toxicity data was obtained from IRIS. IRIS is updated monthly and the check was

performed in February 2009.

For these two sites, the toxicity data that was used to calculate health-risk based goals is
presented in the EE/CAs for each site. The oral reference dose (RfDo) and/or oral slope factors
(Sfo) listed in these tables were checked against IRIS and no changes in toxicity values were

found.

The only COCs for which the cleanup levels were soil leaching-based were at the Grenade
Range (Unit 1 groundwater). These were cadmium (0 to 3 feet above the water table) and lead
(0 to 1 foot above the water table). The MPCA soil model utilized the Minnesota HRL for
cadmium of 4 pg/l and the lead action level of 15 pg/l (as specified in the USEPA National
Primary Drinking Water Regulations). Since the applicable standards have not changed, no

changes to the cadmium or lead cleanup levels need to be considered.

Based on the above review, there are no changes to cleanup levels that need to be considered.
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7.4.3 Question C: Has any other information come to light that could call into
guestion the protectiveness of the remedy?

No information has been obtained that could call into question the protectiveness of the remedy.

744 Technical Assessment Summary

Based on the remedial action objectives, data reviewed, and the site inspection, the remedies are
functioning as intended. No changes in land use or exposure scenarios have occurred that would
affect the protectiveness of the remedy. There have been no changes to toxicity values that were
used in determining health risk-based cleanup levels, nor have there been any changes to any of
the groundwater ARARSs that were utilized to develop soil cleanup levels that were based on
leaching. No information has been obtained that could call into question the protectiveness of

the remedy.

7.5 ISSUES

An OU2 ROD Amendment was in progress at the end of FY 2008 that will formally adopt LUCs
as a component of the remedies for the Grenade Range and Outdoor Firing Range. Approval is
anticipated to occur in FY 2009. Preparation of the OU2 LUCRD was in progress at the end of
FY 2008 and is anticipated to be approved in FY 2009. Resolving these LUC issues will also
allow final regulatory approval of the closeout reports. Although a final LUCRD has not been
approved yet, the Army has continued to maintain appropriate LUCs for the Grenade Range and
Outdoor Firing Range (on an interim and voluntary basis) and has conducted annual inspections
of the sites with LUCs.
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Affects
Protectiveness
(Y/N)

Issues Current | Future
OU2 LUCRD Has Not Been Prepared No Yes
7.6 RECOMMENDATIONS AND FOLLOW-UP ACTIONS

The OU2 ROD Amendment should be signed and the OU2 LUCRD should be approved and
implemented in FY 2009. Following completion of these documents, regulatory approval of the

closeout reports should be finalized.

Follow-up
Actions:
Affects
Recommendations/ Party Oversight | Milestone Protectiveness
Follow-up Actions Responsible | Agency Date (Y/N)
Current | Future
Prepare, Approve, and Implement Army MPCA & End of No Yes
OU2 LUCRD (and then finalize Prepare & USEPA FY 2009
various closeout reports) Implement | Approve
7.7 PROTECTIVENESS STATEMENT

The components of the remedy for the Grenade Range and Outdoor Firing Range remain
protective of human health and the environment in the short term, based on the following:

The availability of these sites for industrial use has been restored. Review of the toxicity
data upon which the health risk assessments for these sites were based showed that no
changes that could potentially affect the protectiveness of the remedies have occurred.

T:\1561 tcaap\five-year review\2009 review\report\5 yr rev rpt_final.doc 7 9




The protective soil cover at the 1900 Yard Range of the Outdoor Firing Range, in

conjunction with land use controls, effectively prevent exposure to contaminated soil.
However, in order for the remedy to be protective in the long-term, the LUC issues need to be

finalized, i.e., the OU2 ROD Amendment and LUCRD need to be finalized, and the LUCRD
implemented (anticipated in FY2009).
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8.0 Next Review

The next five-year review for the NB/AH Superfund Site must be completed within five years of

this review, which will be approximately September 2014.
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