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Five-Year Review Summary Form

SITE IDENTIFICATION

Site Name: Naval Industrial Reserve Ordnance Plant, Fridley

EPA ID: MN3170022914

Region: 5 State: MN City/County: Fridley/Anoka County

NPL Status: Final

Multiple OUs? Has the site achieved construction completion?

Yes Yes

Lead agency: Other Federal Agency
If “Other Federal Agency” was selected above, enter Agency name: Department of
Defense/United States Navy

Author name (Federal or State Project Manager): Naval Facilities Engineering Command
Midwest

Author affiliation: Lead Agency

Review period: 11/15/2012 — 10/20/2013

Date of site inspection: 01/17/2013

Type of review: Statutory

Review number: 4

Triggering action date: 10/22/2008

Due date (five years after triggering action date): 10/22/2013




Five-Year Review Summary Form (continued)

The table below is for the purpose of the summary form and associated data entry and does not
replace the two tables required in Section VIII and IX by the FYR guidance. Instead, data entry
in this section should match information in Section VIl and 1X of the FYR report.

Issues/Recommendations

OU(s) without Issues/Recommendations Identified in the Five-Year Review:
ou1l,0U2,0U3

Issues and Recommendations Identified in the Five-Year Review: None

Protectiveness Statement(s)

Operable Unit: Protectiveness Determination: Addendum Due Date
Oou1l Protective (if applicable):
NA

Protectiveness Statement:

The OU1 remedy is currently protective of human health and the environment
because the groundwater extraction system is functioning as intended by the ROD.
Currently land use is consistent with commercial/industrial land use and no elements
of residential land use are present, including residential drinking water wells. The
groundwater remedy will achieve long-term protectiveness when the groundwater
cleanup standards are achieved throughout the plume area. For the remedy to
remain protective in the long term, hydraulic containment must be maintained and
compliance with effective Institutional Controls (ICs) must be maintained.

Operable Unit: Protectiveness Determination: Addendum Due Date
ou2 Protective (if applicable):
NA

Protectiveness Statement:

The remedy at OU2 is protective of human health and the environment and exposure
pathways that could result in unacceptable risks are being controlled via LUCs.
Compliance with effective ICs must be maintained.




Operable Unit: Protectiveness Determination: Addendum Due Date
ou3 Protective (if applicable):
NA

Protectiveness Statement:

The remedy at OUS3 is protective of human health and the environment and exposure
pathways that could result in unacceptable risks are being controlled via LUCs.
Compliance with effective ICs must be maintained.

Operable Unit: Protectiveness Determination: Addendum Due Date
Sitewide — all OUs Protective (if applicable):
NA

Protectiveness Statement:

The overall remedies at NIROP Fridley are protective of human health and the
environment because exposure pathways that could result in unacceptable risks are
being controlled via LUCs, and because the groundwater extraction system is
functioning as intended by the ROD. For the remedies to remain protective in the
long term, hydraulic containment must be maintained and compliance with effective
ICs must be maintained.
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EXECUTIVE SUMMARY

Three operable units (OUs) have been identified at NIROP Fridley. Groundwater is identified as
Operable Unit 1. The land outside of the main NIROP manufacturing building but within the legal
boundaries of the facility, from ground surface down to groundwater elevation, has been identified as
OU2. The land underneath the main NIROP building, and soils at elevations below groundwater
elevation (the saturated zone) either under the building or outside the building, but within the legal
boundaries of the facility has been designated as OU3. The Record of Decision (ROD) for OU1 was
signed in September 1990. The ROD for OU2 and OU3 is combined in a single document, and was
signed in September, 2003. The selected remedy for both OU2 and OU3 is Land Use Controls.

Additional chronology details are provided in Section 2 of this Five Year Review.

The groundwater remedy for Naval Industrial Reserve Ordnance Plant (NIROP) Fridley in Fridley,
Minnesota included installation and operation of ground water recovery wells, with a two-phased plan for
disposal of the ground water from the system. The site achieved construction completion in August 1991.
The trigger for this Fourth Five Year Review was the last signature date of the Third Five Year Review on
October 22, 2008. Groundwater use for industrial, commercial, or residential purposes is restricted by the
deed.

The assessment of this Five Year Review found that the remedy was constructed in accordance with the
requirements of the OU1 Record of Decision. The remedy at OUL currently protects human health and
the environment because there are no known completed pathways to receptors. However, for the
remedy to be protective in the long-term, hydraulic containment must be maintained to ensure long-term

protectiveness.

Although the results of the conservative screening indicate that no unacceptable Vapor Intrusion (VI)
exposures are occurring, the Navy will work with EPA and MPCA to review the site conceptual model and
evaluate whether a completed VI pathway exists. The site conceptual model may change based on the
results of a Navy proposal to conduct voluntary optimization sampling beneath the building foundation.
The voluntary optimization sampling will mainly be in the vicinity of the plating shop. In addition, the CSM
may also be impacted by the property transfer in 2013, and subsequent property redevelopment
(anticipated between 2013-2019). Although not resulting in a specific recommendation, the site
conceptual model will be updated as appropriate based on new information and will be used to evaluate

whether a complete exposure pathway for VI has resulted.

041306/P ES-1 CTO F27C
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The ROD for OU2 and OUS3, specifying Land Use Controls, was signed in September, 2003. This fourth
five year review evaluation of protectiveness of the OU2 and OU3 remedy indicates that the Land Use

Control remedies for these OUs are functioning as intended and remain protective.

041306/P ES-2 CTO F27C
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1.0 INTRODUCTION

The United States Navy, Naval Facilities Engineering Command Midwest, has conducted a Five-Year
Review of the remedial actions implemented at all Operable Units (OUs) at the Naval Industrial Reserve
Ordnance Plant (NIROP) Fridley site in Fridley, Minnesota. The purpose of this Five Year Review is to
evaluate the implementation and performance of the remedy in order to determine if the remedy is

protective of human health and the environment.

This Five-Year Review Report includes the following:

Determination of whether the remedies for OU1, OU2, and OU3 at NIROP Fridley remain protective

of human health and the environment.

¢ |dentification of methods and conclusions of reviews.

o |dentification of issues found during the review, if any, and identification of recommendations to

address them.

e Any other information determined by the Navy to be important with regard to the assessment of

remedy protectiveness.

The Navy (Lead Agency) prepared this Five-Year Review Report pursuant to the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) Section 121 and the National Oil
and Hazardous Substances Pollution Contingency Plan (NCP). CERCLA Section 121 states:

If the President selects a remedial action that results in any hazardous substances,
pollutants, or contaminants remaining at the site, the President shall review such
remedial action no less often than each five years after the initiation of such remedial
action to assure that human health and the environment are being protected by the
remedial action being implemented. In addition, if upon such review it is the judgment of
the President that action is appropriate as such site in accordance with section [104] or
[106], the President shall take or require such action. The President shall report to the
Congress a list of facilities for which such review is required, the results of all such

reviews, and any actions taken as a result of such reviews.

041306/P 1-1 CTO F27C
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The United States Environmental Protection Agency (EPA) interpreted this requirement further in the
NCP, 40 Code of Federal Regulations (CFR) 300.430(f)(4)(ii), which states:

If a remedial action is selected that results in hazardous substances, pollutants, or
contaminants remaining at the site above levels that allow for unlimited use and
unrestricted exposure, the lead agency shall review such action no less often than every

five years after the initiation of the selected remedial action.

e This Five-Year Review is required because hazardous substances, pollutants, or contaminants

remain on site in excess of levels that allow for unlimited use and unrestricted exposure.

e This Five-Year Review was prepared based on remedial actions conducted as of December 31,
2012.

e This Five-Year Review is the fourth Five-Year Review to address OU1 (the groundwater OU), but
only the second to address OU2 and OU3 (soil OUs) at NIROP Fridley because the Record of
Decision (ROD) for OU2 and OU3 was signed just prior to completion of the second Five-Year

Review Report.

e The initial triggering event for five-year reviews at NIROP Fridley was completion of construction of
the OU1 remedy. The triggering action for this fourth review was October 22, 2008, the date of

signature of the previous five-year review.

e This Five-Year Review was prepared in accordance with EPA's Comprehensive Five-Year Review
Guidance (2001).

e The Five-Year Review site inspection was conducted by NAVFAC MidWest personnel, and EPA and

MPCA representatives were in attendance.

The OU2/0U3 ROD was signed in September 2003. OU2 generally corresponds to soil outside the main
plant building, and OU3 generally corresponds to soil underneath the main plant building. More specific
information about the extents of OU2 and OU3 is included in NIROP’s 1991 Federal Facility Agreement
(FFA). The selected remedy for both OU2 and OUS is land use controls (LUCs). OUs 1, 2, and 3 are the
only OUs at NIROP Fridley.

041306/P 1-2 CTO F27C
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OU1 consists of the groundwater under the NIROP property. The 1991 FFA between the EPA,
Minnesota Pollution Control Agency, (MPCA) and United States Department of the Navy, which primarily
addressed OUL, requires that an Annual Monitoring Report (AMR) be submitted by the Navy to EPA and
MPCA each year following commencement of the groundwater remedial action at NIROP Fridley. The
AMR includes summaries and copies of operating, maintenance, and monitoring data for the groundwater
extraction and treatment system from the identified calendar year. In addition, a Remedial Action Work
Plan (RAWP), also required by the FFA, provides an annual evaluation of the performance of the
extraction well system in achieving hydraulic containment of contaminated groundwater. The RAWP is a
primary document under the FFA that describes how the Navy will implement the ROD. The RAWP is
modified periodically, as necessary, and is typically focused on the number and frequency of groundwater

monitoring wells sampled to support the AMR process.

041306/P 1-3 CTO F27C



NIROP Fridley
Five-Year Review
Revision: 1

Date: September 2013
Section: 2

Page 1 of 7

2.0 SITE CHRONOLOGY

The National Superfund Database Comprehensive Environmental Response, Compensation, and Liability
Information System (CERCLIS) identification number for NIROP Fridley is MN317002291400. NIROP

Fridley was proposed for inclusion on the National Priorities List (NPL) on July 14, 1989, and was listed

on November 21, 1989. The Federal Register Notice appeared on November 21, 1989.

The following chronology includes actions taken with respect to all OUs at the site.

Date

Event

1940 to 1941

Naval ordnance manufacturing facility was constructed.

1947

Navy purchased what is now the federally owned portion of NIROP.

1942 to 1964

Northern Ordnance, Inc., a subsidiary of Northern Pump Company, operated the
naval ordnance manufacturing complex.

1964 FMC Corporation purchased the southern portion of the manufacturing facility
property from Northern Pump Company.

Early 1970s Limited disposal of paint sludge and chlorinated solvents in pits and trenches at
NIROP.

1980

September Navy implemented a program to identify and control environmental contamination
from past use and disposal practices.

1981

March Anonymous phone call to MPCA regarding disposal practices at the FMC-operated

facility.

March 16 to April
23

Three production wells at the site were sampled by MPCA. Trichloroethene (TCE)
was detected at 0.035 to 0.200 mg/L.

April 24

Wells FMC-1 and NIROP-2 and -3 were discontinued for drinking water usage.
Well FMC-1 was intermittently used for process cooling water until June 1983.

December 31

TCE was detected at 0.0012 mg/L at the Minneapolis water supply intake, just
downriver from NIROP. Earlier in 1981, TCE was detected at the water works
intake at unquantifiable levels during four sample rounds.

Storm sewer outfalls were sampled for several constituents. Quantifiable levels of
volatiles were detected in the sanitary sewer underneath NIROP and at National
Pollutant Discharge Elimination System (NPDES) outfall 20200, at the NIROP
property line.

Site was divided into the North Study area (government-owned property) and
South Study Area (FMC-owned property) for additional investigations.

1982

March 31

Investigation of the North Study area began.

041306/P
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1983
May Navy authorized the Installation Restoration (IR) Program.
June Initial Assessment Study (IAS) for the NIROP site was completed.
As aresult of the IAS, United States Army Corps of Engineers (USACE) was
assigned to manage remediation at NIROP Fridley. USACE installed 33
monitoring wells on and around the site over the next 3 years.
1983 - 1984

November 18, 1983
to March 1984

Approximately 1,200 cubic yards of soil considered hazardous and 43 drums were
excavated from the North 40 (i.e., North Study) area and disposed of at an off-site
Resource Conservation and Recovery Act (RCRA)-permitted facility. Samples
were analyzed from the soils at the base of each excavation. Soil samples from
the floors of several trenches had total volatile organic compound (VOC)
concentrations greater than 1 mg/L.

May 22, 1984

MPCA issued a Request for Response Action at the site to the Navy and FMC
Corporation.

1983 to 1986

Eight rounds of groundwater sampling were completed. The last round was
conducted in November 1986 by RMT, Inc.

1986

June RMT was retained by USACE to complete the Remedial Investigation
(RI)/Feasibility Study (FS) for OU1 (groundwater).

FMC established an agreement with MPCA to pump contaminated groundwater
until total VOC levels in certain wells were less than 0.270 mg/L. Pumped water
was discharged to the local sanitary (Pig's Eye) wastewater treatment plant.

1987

March All use of TCE at NIROP discontinued; 1,1,1-trichloroethane (TCA) put into use in
place of TCE.

June RI Report (RMT, June 1987) issued for OUL.

September During excavation of an on-site utility trench, a strong odor was detected in the
trench by construction workers. Soil exposed during the excavation was later
monitored by MPCA using an HNu photoionization detector (PID). The trench is
along the northern property line of NIROP.

An anonymous phone call to FMC directed the MPCA's attention to a potential
hazardous waste site in the vicinity of the Dealers Manufacturing facility located
approximately 1,000 feet east of NIROP.

November Results of a soil pore gas survey were included in the Quality Control Summary
Report for the Soil Gas Survey (RMT, February 1988).

1988

July FS Report (RMT, July 1988) issued for OUL.

1989

February 8 Navy established the Technical Review Committee (TRC) for the project and
convened the first meeting. TRC meetings were held every 3 months until the
beginning of the Restoration Advisory Board (RAB) in 1995.

May 22 Public meeting to present the RI/FS is held in Fridley, Minnesota.

July 14 NIROP proposed for listing on the NPL by EPA.

041306/P
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Date Event

July 31 Public Repository is established at Anoka County Branch Library, 410 N. E.
Mississippi St., Fridley, Minnesota.

November 21 NIROP listed on NPL by EPA.

1990

May1l Navy issues final Proposed Plan for groundwater remediation for OU1 after review
by MPCA and EPA.

May 9 Public meeting to present the Proposed Plan is held in Fridley, Minnesota.

May 1 to May 30 Public comment period for the proposed groundwater remedial action is held.

September A ROD was signed for OU1 by the Navy, MPCA, and EPA. A groundwater pump-
and-treat alternative was selected in the ROD.

October to Fifty-five soil borings were advanced to assess the extent of soil contamination in
November four areas of the facility (background area, North 40 area, Hazardous Waste
Storage Area C, and southeastern area near Well 9-S). The North 40 area
included 22 soil borings to investigate potential soil contamination due to past
disposal practices, the locations of former Hazardous Waste Storage Area C
included 28 soil borings to investigate potential soil contamination associated with
the storage area, and the Southeast Area included four soil borings to attempt to
delineate the source(s) of volatiles in groundwater monitoring wells in the area.
Concentrations of VOCs up to 62,000 pg/kg were detected near the
decontamination pad (RMT, 1991a).

1991

March FFA issued for NIROP Fridley (EPA, MPCA, and U.S. Navy, March 1991).

August An initial aerial photographic review was conducted by RMT that included
photographs from 1945 to 1977.

Installation of four groundwater recovery/containment wells and additional
groundwater monitoring wells was completed in late 1991 for OU1.

December A second review of additional aerial photographs was performed jointly by
representatives of the Navy, EPA, MPCA, FMC, and RMT. As a result of the
review and subsequent discussions, additional areas of investigation were
identified as OU2 and OUS3.

May Community Relations Plan issued (RMT, 1991b).

1992

January A RAWP (RMT, January 1992) was issued for OU2. The RI for the soils OUs
addressed soil contamination in the unsaturated zone (i.e., above the water table)
in areas of NIROP Fridley not covered by buildings or other surface structures.
The scope of the soil Rl was to investigate potential outdoor sources that may
contribute to groundwater contamination.

August 20 An Emergency Removal Operation Report (Bay West, August 1992) was issued
that discussed investigation of the North 40 area. Thirty-one drums were
excavated, sampled, and overpacked, and the drums, along with approximately
900 cubic yards of soil and debris, were removed from the excavation. Excavated
drums were disposed of via incineration at an EPA RCRA-licensed facility.
Associated debris (screened material) was disposed of at a sanitary landfill or
RCRA-secure landfill based on analytical results.

September The groundwater recovery system was completed, and OU1 monitoring began.
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December A 90-Day Determination Document (RMT, December 1992) was prepared that
evaluated the effectiveness of the OU1 recovery system over the first few months
of operation.

1993

September An RI (RMT, September 1993) was issued for OU2. Results indicated that volatile,
semivolatile, pesticide, hydrocarbon, and metals contamination was present in soil
at several locations.

1994

September Results of East Plating Shop soil sampling were issued to the Navy in a letter
report (Bay West, 1994). Two soil borings were completed, and several metals
and cyanide were identified at concentrations greater than background levels
determined during the OU2 RI.

1995

March A Work Plan (Halliburton NUS, March 1995) was issued for investigation of soil
and groundwater beneath the East Plating Shop. Proposed field activities included
the installation of six soil borings and three temporary monitoring wells.

April 16 First NIROP Fridley RAB meeting was held.

April 1, 1995 to MK added extraction wells AT-5A and AT-5B to improve hydraulic containment of

May 4, 1995 the Ground Water Treatment Facility (GWTF).

May Results of East Plating Shop soil and groundwater investigation were issued
(Halliburton NUS, May 1995). The report identified soil and groundwater
contamination under the East Plating Shop; TCE was the primary contaminant.
Other VOCs, including 1,1,1-TCA, acetone, and styrene and metals (chromium,
lead, and cyanide) were detected at concentrations greater than background
levels.

June Thirty former Areas of Concern (AOCs) located within the NIROP facility were
identified on a Solid Waste Management Unit (SWMU) map (UDLP, 1995) to
ensure that all AOCs were being addressed in future investigations.

September Results of a site evaluation conducted at the NIROP facility in August 1995 were
presented in the Site Evaluation Report (Brown & Root Environmental, September
1995). Fifty-nine AOCs, the sanitary sewer system, and the storm sewer system
were identified as potential areas requiring further investigation.

1996

February Revisions to the Final Site Evaluation Report (Brown & Root Environmental,
September 1995) identified nine additional potential AOCs (AOCs 60 to 68) that
were not previously reported because they were not suspected sources of TCE
contamination.

April to June MK conducted a North 40 drum removal action. Twenty-three drums and 12
smaller containers were removed along with 100 cubic yards of soil.

1997

February Community Relations Plan was updated and reissued (RMT, February 1997).

June The Final Field Sampling Plan for the OU3 RI/FS (Brown & Root Environmental,

June 1997) was issued.

June 25, 1997 to
March 25, 1998

Phases | and Il of the field investigation for the OU3 RI/FS were completed.

041306/P
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July

Work Plan for the OU3 RI/FS (Brown & Root Environmental, July 1997) was
issued.

September to
January 1998

Phase 1 of MK contract to construct GWTF (outside portion of work) was issued.

1998

March 30, 1998 to
November 14, 1998

Phase Il of MK contract to construct GWTF (inside portion of work) was issued.

August OU3 RI Report, Revision 0 (Tetra Tech, August 1998) was issued.

September First Five-Year Review Report was issued (Tetra Tech, 1998).

November Community Relations Plan was updated and issued (Tetra Tech, 1999).

1999

August OU3 RI Report, draft final Revision O (Tetra Tech, August 1999), was issued.

September Community Relations Plan was updated and reissued (Tetra Tech, September
1999).

2000

February OU3 FSissued — EPA and MPCA subsequently request Focused FS instead.

March 1999 AMR issued; Revision 6 RAWP issued.

April Anoka County Park (ACP) Groundwater Investigation Report issued.

May Basewide Work Plan (CH2MHILL Constructors, Inc., May 2000) issued.

June Focused FS issued - Partnering Team subsequently shelves the FS because EPA
determines that proceeding directly to a Proposed Plan is appropriate for this site.

August Final Work Plan Addendum 1 Modification to the Extraction System and
Abandonment of Production Wells (CH2MHILL Constructors, Inc., August 2000)
was issued.

December CH2MHILL Constructors, Inc., completed installation of extraction wells (AT-7,
AT-8, AT-9, and AT-10), abandoned AT-2, and abandoned production wells No. 2
and No. 3.

2001

March 2000 AMR was issued; Minor Modification Fact Sheet for OU1 Remedy was
issued.

April Technical Memorandum that finalizes the 1999 AMR and ACP Groundwater
Investigation Report issued.

May Final Work Plan Field Application to Enhance In-Situ Bioremediation of Chlorinated
Solvents Via Vegetable Oil Injection (Parsons Engineering Science, Inc.,
September 2001) was issued.

May CH2MHILL Constructors, Inc., completed abandonment of extraction wells AT-1A
and AT-4, installed packer at extraction well AT-3A, and upgraded
software/hardware for the GWTF system. Start-up period for the GWTF system
with new extraction wells begins.

September Vegetable Oil Pilot Study Work Plan for Anoka County Park finalized.

December ACP Vegetable Oil Pilot Study — vegetable oil injected in southern portion of ACP.
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2002

March 2001 AMR issued.

April RI for OU3 and Supplemental RI Information Report (OU2) were finalized (Tetra
Tech, April 2002).

June Excavation of PAH-contaminated soil in Area A4 of the North 40 was completed
per an Action Memorandum issued (Tetra Tech, June 2002).

August 2002 Proposed Plan for OU2 and OU3 was finalized, and the Public Meeting for the
Proposed Plan was held on August 22.

2003

March Revised OU1 RAWP was finalized.

September ROD for OU2 and OU3 was signed.

September Draft Work Plan for Installation of New Wells to Confirm Groundwater Capture was
provided to support ongoing capture analysis.

September Second Five-Year Review Report issued, dated September 11, 2003

December Draft report on capture evaluation was issued (USGS, December 2003).

2004

January USGS Report, Cross-Borehole Radar to Monitor Field-Scale Vegetable Oil
Injection, issued.

March Draft 2003 AMR issued

17 June NIROP plant sale to United Defense Limited Partnership (UDLP) completed.

August MPCA informal regional bedrock aquifer study was unable to confirm that bedrock
PCE contamination at the northeastern NIROP boundary was from the Kurt
Manufacturing Site.

2005

March Draft 2004 AMR issued.

June Sale of property to ELT Minneapolis LLC.

September Five additional groundwater monitoring wells (and three additional borings)
installed just beyond the line of groundwater extraction wells to help confirm
capture efficiency.

September Revision 1 of the 2003 RAWP was issued.

2006

March Final Vegetable Oil Pilot Test Technical Memorandum issued.

April Pump test at wells 11-S and 17-S pump test completed. The test was designed to
determine which aquifer zone influences these wells and concluded that both are
more heavily influenced by intermediate-zone pumping wells.

April Draft 2005 AMR issued.

August Draft 2006 RAWP update issued.

November Final Vegetable Oil Application Report issued.

2007

July Draft 2006 AMR issued (delayed due to federal budget continuing resolution).

September Final USGS Report, Evaluation of the Contributing Area for Recovery Wells, is

issued.
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2008

April Draft 2007 AMR issued.

October Final Third Five-Year Review Report signed.

2009

March | Draft 2008 AMR issued.

2010

April | Draft 2009 AMR issued.

2011

May Draft 2010 AMR issued.

July Pre-Final Design for installation of new intermediate-zone extraction wells was
provided to support ongoing capture analysis.

November Installation of new intermediate-zone extraction wells complete.

December Pump testing of the new intermediate-zone extraction wells AT-11, AT-12 and AT-
13 conducted. Construction of AT-11, AT-12, and AT-13 completed. Extraction
well AT-13 begins pumping.

2012

April NIROP O&M “Super Soak” Extraction Well Redevelopment Process Tech Memo,
Naval Industrial Reserve Ordnance Plant, Fridley, Minnesota, dated April 3, 2012
(Super Soak Memo) was issued.

June Draft Pump Test Evaluation Memo issued. USGS Report Simulation of
Containment Well Capture at the Naval Industrial Reserve Ordnance Plant, Fridley,
Minnesota was issued (USGS, June 29, 2012)

July Draft 2011 AMR issued.

August-September

Annual groundwater sampling event completed to support the Five-Year Review.
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3.0 BACKGROUND

NIROP Fridley is located in the northern portion of the Minneapolis/St. Paul Metropolitan Area in an
industrial/commercial area within the limits of Fridley, Minnesota (see Figures 3-1 and 3-2). The site is
not adjacent to any residential areas and is not located in or not near any known environmentally

sensitive areas.

Advanced Naval weapons systems were designed and manufactured at the NIROP. The northern portion
of the facility was government owned and operated by a private contractor (UDLP - Armament Systems
Division), and the remainder of the facility was owned and operated independently by UDLP (Now BAE).
In 2004, the Navy sold the property to FMC (now BAE) and BAE then sold the property to ELT
Minneapolis, LLC. Currently, ELT Minneapolis, LLC, owns the former NIROP property and leases space
back to UDLP. The site owners and occupants are likely to change in the future, but land use is not
expected to change. The formerly government-owned portion of the facility constitutes what is referred to
as the NIROP Fridley site.

The site comprises approximately 82.6 acres, most of which are covered with buildings or pavement. The
site is situated on a broad, flat, alluvial terrace approximately 30 feet above and between 750 and

900 feet east of the Mississippi River.

Adjacent land use is commercial and light industrial to the north, heavy industrial to the south,
recreational to the west, and commercial/light industrial (including railroads) to the east. These land uses

are expected to remain the same in the future.

Natural resource use in the area consists of recreational activities in the Anoka County Riverfront
Regional Park (ACP), directly west of East River Road from the NIROP site and adjacent to the
Mississippi River. No federal or state freshwater wetlands are within 1 mile of the site. No critical habitats
of endangered species or national wildlife refuges have been identified near the site. The NIROP Fridley

groundwater contamination does not limit public use of ACP.

The NIROP Fridley site is underlain by an unconsolidated sand and gravel aquifer that overlies bedrock
aquifers. The water table is 20 to 25 feet below the ground surface in the unconsolidated aquifer, which
has a saturated thickness of approximately 100 feet. Discontinuous silty clay aquitards are present at
various depths below the ground surface. The underlying shallow bedrock consists of Prairie du Chien

Dolomite and Jordan Sandstone, referred to as the PCJ aquifer. The basal unit of the St. Peter
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Sandstone that overlies the PCJ aquifer across the northern portion of the site acts as a confining layer
where present. Where it is absent, the unconsolidated aquifer is hydraulically connected to the PCJ
aquifer. Groundwater flow in the unconsolidated aquifer is generally from the northeast to the southwest
across the site toward the Mississippi River. The groundwater containment and extraction system has

altered groundwater flow characteristics.

The City of Minneapolis Water Treatment Plant intake, which draws water from the Mississippi River, is
located just less than 1 mile downstream (south) from the NIROP site. Approximately 500,000 people are

served by this treatment plant.

Groundwater in portions of the unconsolidated aquifer beneath NIROP Fridley contains VOCs. The
VOCs typically detected are as follows (from greatest frequency detected to least detected): TCE,
cis-1,2-DCE, trans-1,2-DCE, 1,1-dichloroethane (DCA), 1,1-DCE, PCE, vinyl chloride, and 1,1,1-TCA.
Concentrations vary widely across the site; however, TCE has been detected more frequently and at
greater concentrations than any other VOC. TCE is therefore assumed to be the primary indicator
parameter for monitoring contamination and remedial system performance at NIROP Fridley. Results of
laboratory analyses of samples collected from groundwater monitoring and extraction wells during each

calendar year are presented and discussed in the AMRs.

During the early 1970s, paint sludges and chlorinated solvents generated from ordnance manufacturing
processes were disposed of in pits and trenches in the North 40 area, which is the undeveloped NIROP-
area immediately north of the building. Contaminant sources in the North 40 and beneath the NIROP
building were not identified until December 1980, when MPCA received information concerning historical
waste disposal practices at NIROP. Results from groundwater sampling in March and April 1981
indicated that TCE was present at up to 200 pg/L in two on-site water supply wells. In December 1981,
TCE was detected in Mississippi River water at the City of Minneapolis water treatment plant intake at
1.2 ug/L. The intake is located approximately 4,900 feet downstream from NIROP. The Safe Drinking
Water Act (SDWA) Maximum Contaminant Level (MCL) for TCE is 5.0 pg/L. In April 1981, the NIROP

water supply wells were shut down, and a municipal water supply was connected to the plant.

In May 1983, a report identified that drummed wastes were buried in the North 40. Groundwater
monitoring wells were installed and sampled in the area to investigate potential impacts from drum
disposal. From November 1983 to March 1984, approximately 1,200 cubic yards of contaminated soil
and 43 drums were excavated and disposed of at facilities licensed to accept such wastes. An RI/FS was
conducted from June 1986 to May 1989. The NIROP site was listed on the NPL in November 1989.

Following the RI/FS, a Proposed Plan to hydraulically contain TCE-contaminated groundwater was
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presented to the public. Phase | treatment of extracted groundwater was to be conducted at a local
Publicly Owned Treatment Works (POTW). Phase Il involved on-site treatment with discharge of treated
water in accordance with an NPDES discharge permit to the Mississippi River. The ROD for OU1
addressing groundwater contamination through hydraulic containment and treatment was signed in
September 1990.

The first Five-Year Review was drafted by EPA and signed by the Navy as Lead Agency in October 1998.
The first Five-Year Review determined that the OU1 remedy was protective of human health and the
environment. The First Five-Year Review report recommended that residual groundwater contamination
in ACP would be further evaluated. These recommendations were recounted in Section 5 (Progress

Since the Last Five-Year Review) of the Second Five-Year Review (Navy, October 2003).

A risk assessment for OU2 was conducted in 1996. Following a revision of that risk assessment, it was
determined that risk in subarea A4 of OU2 was inordinately influenced by a single data point, specifically
ABO032. Therefore, during summer 2002, the Navy conducted a time-critical removal action to remove
approximately 35 cubic yards of soil around location AB032 to a depth of 3 feet. This removal action was
completed in June 2002 and addressed the only remaining location with unacceptable risks for surface

soil.

In 1997, a 48 data-point shallow groundwater study was conducted as part of the RI undertaken to define
source areas beneath the NIROP building (OU3). The planned methodology was to insert a 3.5-foot
screen into each temporary borehole at a depth determined to be 7 feet below the top of the encountered
piezometric surface. The East Plating Shop was identified as the primary source area beneath the
NIROP building. A ROD was signed in September 2003 for OU2 and OU3 requiring commercial/industrial
land use restrictions and an engineering barrier ensure that the concrete pit floor in the former Plating

Shop is not removed without prior regulatory approval to prevent unacceptable worker exposures.

A pilot test was conducted voluntarily by the Navy to evaluate whether addition of refined soybean oil to
enhance reductive dechlorination would effectively decrease TCE concentrations in Anoka County Park.
The pilot test consisted of the installation of injection and monitoring wells, baseline sampling, vegetable
oil injection, and follow-up monitoring was conducted from October 2001 to November 2005, in Anoka
County park. A total of 3,600 gallons of refined soybean oil and 7,200 gallons of native groundwater were
injected into three injection wells in December 2001. Additional monitoring wells were installed and
additional soil sampling was conducted in March and April 2005 to improve evaluate of pilot test

performance.
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The results of the pilot study indicated that addition of organic substrate was successful in creating
conditions conducive to reductive dechlorination of chlorinated VOCs. The Vegetable Oil Pilot Project
Report (Parsons, 2006) acknowledged that the induced “geochemical changes (were) neither spatially
uniform nor temporally consistent.”  Nevertheless, significant reductions in chlorinated solvent
concentrations were observed in the pilot test area. As a result, the Vegetable Oil Pilot Project Report
concluded that “the vegetable oil pilot test has been successful in enhancing the destruction of
chlorinated solvent mass in the subsurface and has thus been successful in reducing the overall toxicity
of the groundwater plume.” The Vegetable Oil Pilot Project Report recommended that “organic substrate
addition in general and vegetable oil injection specifically be considered as a future remedial option at this
site” and also recommended that application of this technology be limited to “defined contaminant hot
spots or source areas instead of attempting to treat large areas.” The report also acknowledged that the
decision to implement vegetable oil technology in ACP can only be made within the context of other
factors such as the decreasing levels of contamination recently observed in ACP due presumably to

recent upgrades in the extraction system.

Since the previous five-year review, three new extraction wells were installed in 2011, AT-11, AT-12, and
AT-13 to replace AT-3A (which was failing due to age) and enhance system performance. One
investigation borehole was installed to obtain a vertical profile of groundwater contamination between the
NIROP building and the extraction system.

Annual groundwater monitoring continues through each year's AMR, reporting on sampling results from a
broad network of groundwater monitoring wells screened at multiple depth intervals. Each AMR also
provides a description of operation and maintenance (O&M) highlights, for the current year, on the

groundwater extraction system components and system performance as a whole.

NIROP RAB History

Prior to issuance of the ROD, multiple public meetings were held in Fridley to present investigation results
and proposed cleanup plans and to compile comments and input from the local community. The cleanup
team for NIROP (MPCA, USEPA, and the Navy) participated in the meetings. The NIROP TRC,
established in 1989, was modified to become a RAB in 1995 to improve public participation by providing
greater direct community involvement. RAB community members provided input on technical documents

and restoration activities.
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NIROP Repository History

More than 10 years ago, Navy tried several times to set up a document repository at the Anoka County
Fridley public library. The Public Library was not interested and stated that they did not have the space.
Dual repositories existed for a few years - MPCA (Dave Douglas) maintained a repository at MPCA while
another repository was maintained at NIROP under Navy ownership. When the Navy sold the NIROP
property, the new owners wanted to take over the space and so the repository remnants (which had not
been maintained for several years) were shipped to Tetra Tech. In 2012, pertinent documents were

assembled and a repository was established on line at http://go.usa.gov/DyNY.
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4.0 REMEDIAL ACTIONS

4.1 ESTABLISHMENT OF OPERABLE UNITS

Three OUs have been identified at NIROP Fridley. OUL1 is identified as contaminated groundwater from
the NIROP. The land outside of the main NIROP manufacturing building but within the legal boundaries
of the facility, from the ground surface to the water table, has been identified as OU2. The land under the
main NIROP building and soil at elevations below the water table (the saturated zone) either under the
building or outside the building but within the legal boundaries of the facility has been designated as OU3.
The ROD for OU1l was signed in September 1990, and the OU1 remedy was evaluated in the First
Five-Year Review Report signed in September 1998 and the second Five-Year Review signed in October
2003. The ROD for OU2 and OU3 was signed in September 2003 and therefore the OU2/0U3 remedy
was not evaluated in significant detail in a five-year review until the Third Five-Year Review Report was
signed in October 2008. Additional chronology details are provided in Section 2 of this Five-Year Review

Report.

4.2 OU1 REMEDIAL ACTIONS

The remedial action specified in the 1990 OU1 ROD was 'hydraulic containment and recovery of all future
migration of contaminated groundwater from the NIROP and the recovery, to the extent feasible, of
groundwater contamination downgradient of the NIROP." The selected remedy included installation and
operation of groundwater containment and extraction wells with a two-phased plan for disposal of
groundwater from the well system. Contaminated groundwater remains downgradient of the NIROP
facility in ACP. Although no time frame for dissipation of groundwater contamination was provided in the
ROD, to date it cannot be clearly established that natural dissipation of this groundwater contamination is
occurring as predicted in the ROD, although there is evidence to suggest that degradation of

contaminants is taking place.

Natural dissipation of contaminated groundwater in ACP cannot clearly be established at this time
because major improvements to the groundwater containment and extraction system occurred during
2011 and 2012. Prior to this major improvement, groundwater monitoring data downgradient of the
NIROP property line indicated the possibility that limited contaminated groundwater might be bypassing
the previous extraction system, which may have been due to the failing extraction well AT-3A. Although
significant improvements in groundwater quality in ACP have occurred following 1995, 2001, and
2011/2012 extraction system upgrades, some evidence suggested that limited contaminant bypass

continued. Reductions in the greatest ACP contaminant concentrations occurred as a result of the
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vegetable oil remediation described in the previous section, however, these improvements were
extremely localized. It is noted that the ROD only requires “...the recovery, to the extent feasible, of
groundwater contamination downgradient of the NIROP...”

There are no Land Use Control (LUC) components to the OU1 remedy.

4.2.1 Phase | of OU1 Remedial Actions

During Phase | of the groundwater extraction remedy, groundwater from the extraction system was
discharged to an existing sanitary sewer system for treatment at the local POTW. The groundwater
extraction system and pretreatment facilities began operating in September 1992. Monitoring of these
facilities and associated monitoring wells has been performed since startup according to the procedures
described in the 1995 RAWP for Groundwater Remediation as approved by EPA and MPCA. The RAWP
was revised in September 2005 to refine the sampling frequency and number of monitoring wells to be

sampled.

As required by the ROD, an evaluation of the effectiveness of the groundwater extraction system in
achieving hydraulic containment of contaminated groundwater from the site during the initial 90-day
operating period was submitted to EPA and MPCA in December 1992 (RMT, 1992). The evaluation
concluded that additional groundwater extraction wells would be needed to achieve effective hydraulic
containment. A work plan for upgrading the original extraction system was prepared and approved by
EPA and MPCA (Morrison Knudsen, April 1995). Two additional extraction wells were installed and
placed into operation in June 1995. At that time, the combined groundwater extraction system consisted
of six wells. With the approval of the MCES, based on water quality, the pretreatment system was shut
down in March 1995, and the combined discharge from the extraction wells was transferred directly to the

sanitary sewer. Discharge to the sanitary sewer continued until the startup of Phase Il in 1997.

4.2.2 Phase Il of OU1l Remedial Actions

Construction of the Phase Il on-site groundwater treatment facility began in September 1997. The
system, was completed and the facility began operation in December 1998. The discharge to the MCES
sanitary sewer system was terminated, and treated groundwater from NIROP is now discharged to the
Mississippi River through Outfall 020 (NPDES/SDS Permit MNOOOO0710).

The OUL groundwater containment and extraction system currently consists of nine pumping wells and

related piping and appurtenances. A site plan showing the approximate locations of the extraction wells
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and associated facilities is presented as Figure 3-2. The ROD does not specifically list remedial action
objectives (RAOs) for OUL; however, it states that the objective of the selected remedy is to address the
principle threat posed by the site by providing hydraulic containment to prevent further migration of
contaminated groundwater from the NIROP and by recovering, to the extent feasible, contaminated
groundwater beneath ACP. The ROD further states that the initial goal of the selected remedy is to
contain contaminated groundwater from both the NIROP and, to the extent feasible, ACP, and that the
ultimate goal is to restore groundwater quality in the unconsolidated aquifer at the site to MCLs. The
ROD also states that EPA has determined that MCLs are relevant and appropriate standards for
groundwater unless, under circumstances at the site, more stringent standards must be applied to ensure

protection of public health and the environment.

The current extraction wells are identified as AT-5A, AT-5B, AT-7 AT-8, AT-9, AT-10, AT-11, AT-12, and
AT-13. The wells are located and constructed to contain and extract contaminated groundwater along the

southwestern (downgradient) portion of the NIROP site.

A schematic diagram showing the components of the groundwater extraction system and GWTF is
presented as Figure 4-1. The discharge from each of the extraction wells is routed via separate
forcemains to a Control House located near the security fence on the western side of the plant.
Instrumentation provided at the Control House includes a flow rate indicator and flow volume totalizer for
each extraction well discharge. The combined discharge from the extraction wells flows via a single pipe
to a Treatment Building located near the Control House. Sampling ports are located on the piping for

each extraction well and on the combined discharge to the Treatment Building.

The major components of the current treatment system include a feed tank, air stripping units, and
effluent system. The feed system consists of an equalization tank to collect groundwater pumped from
the extraction well system and feed pumps to convey the groundwater from the equalization tank to four
low-profile, tray-type, air strippers operated in parallel. The effluent water flows by gravity to the effluent
sump. Effluent pumps convey the treated water from the effluent sump to an existing 72-inch-diameter
storm sewer that discharges to the Mississippi River through NPDES/SDS Outfall 020.

Exhaust air is vented to the atmosphere in compliance with existing state and federal Clean Air Act
regulations. Emissions are low enough that no air emission controls for the air strippers are necessary.
In 2001, the air emission rates (AERs) for the GWTF were updated. The Navy determined that the
emission rates from the GWTF operation were within the site-specific AERs. Site-specific AERs are
emission rate limits that ensure that maximum off-site ambient air impacts are less than regulatory-

defined allowable off-site concentrations (i.e., that would result in cancer risk to potential off-site receptors
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of greater than 1 X 107%). Site-specific AERs were calculated for carcinogenic compounds that could
potentially be emitted from operation of the GWTF. The conservatively estimated allowable groundwater
contaminant concentrations were all significantly greater than measured groundwater concentrations.
Therefore, no emission control measures are required for the GWTF. Samples of the air stripper influent
and effluent were collected during startup of the GWTF to confirm that site-specific AERs were met.
Additional samples of groundwater influent and effluent are collected quarterly to meet NPDES permit
requirements. Based on these data, AERs have not been exceeded in the period addressed by this five-

year review or in the periods addressed by the second or third five-year reviews.

4.2.3 QU1 Performance Measurement

Table 4-1 identifies OU1 groundwater COCs and their respective MCLs pursuant to the federal SDWA.
This table also identifies the state Health Risk Limits for these COCs.

Table 4-2 identifies the current OU1 GWTF COCs, their respective daily maximum concentration limits as
identified in the facility's NPDES/SDS Permit, and the ranges of concentrations of each COC detected
during the last NPDES/SDS permit sampling event.

It has been agreed by the Navy, EPA, and MPCA that a subset of 17 monitoring wells located in ACP
nearest the bank of the Mississippi River will be used as measurement points for the purpose of
identifying groundwater COC concentrations potentially migrating into the river. These wells are listed in
Table 4-3. Historical results for these wells can be found in each year’'s Annual Monitoring Report. This
approach was chosen because to the Navy, EPA, and MPCA could not agree on a representative
sampling approach within the river or at the riverbank interface that included the Navy’s desire to consider
a mixing zone and MPCA'’s requirements for protecting surface water. The remedial objectives for
groundwater COCs (Table 4-1) are the surface water To-Be-Considered (TBC) shown in Table 4-3.
Minnesota TBCs for TCE include the following: the chronic standard of 120 pg/L; acute maximum aquatic
life standard of 6,988 ug/L; final acute aquatic life criterion of 13,976 pg/L; and the range of
concentrations of each COC detected during the last appropriate sampling event in the riverside
monitoring wells used for monitoring the discharge of contaminated groundwater to the river. A letter
from the MPCA on December 15, 2009, stated that MPCA indicated that meeting the Class 2B Chronic
Standard in the riverside wells is protective of aquatic life in the Mississippi River and protective of Class

2Bd drinking water standards in the Mississippi River.

As stated by the ROD, "[tlhe remedy will comply with the ARARs by meeting the MCL for TCE as the

target cleanup level for the site. The alternative [OU1l remedy] will reduce the toxicity, mobility, and
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volume of TCE in the aquifer. By meeting the MCL for TCE, other VOCs will also be reduced
proportionately.” The objectives of groundwater monitoring, as further interpreted in the September 2005

RAWP, are as follows:

Evaluate the ability of the groundwater extraction system to effectively contain downgradient

migration of contaminants and provide water quality improvement.

e Assess the potential for contamination from on-site sources and upgradient (off-site) sources.

e Evaluate air stripper emissions to the atmosphere.

e Evaluate whether the remedy complies with the ROD.

e Evaluate whether the remedy is protective of human health and the environment.

e Evaluate the progress of the remedy in achieving the goals specified in the ROD.

e Evaluate whether project permit requirements are met.

e Evaluate the relative contaminant concentrations along the flow path in relation to the following:
upgradient groundwater conditions; known and potential source areas; capture and non-capture of
the groundwater contaminant plume; residual contamination beyond the effectiveness of the capture
of the remedial system and discharge to the river; and vertical head relationships and the potential

flow of contaminants from one aquifer interval to another.

The objectives for the monitoring system were originally refined based on the data quality objectives
(DQOs) decision-making process completed by the NIROP Partnering Team. Meetings held on March 19
to 23, 2001, July 17 to 19, 2001, and March 6 and 7, 2002, were used to better define the objectives and
formal decision-making process for the site. As determined at these meetings, “DQO Problem C:
Groundwater Monitoring for Overall Contamination at NIROP” defined the following six items that should

be addressed, at least in part, by groundwater monitoring at this site:
1. Determination of capture system performance.

2. Determination of contaminant concentrations at Mississippi River compliance wells.

3. Determination of changes in the plume shape, size, and location.
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4. Determination of contaminant concentrations relative to surface water and groundwater standards.
Determination of capture system performance, evaluation of system maodifications, evaluation of
alternative approaches, evaluation of technical impracticability and/or an alternative concentration
limit (ACL).

6. Determination of the practicability of the remedy and evaluation of an ACL.

4.2.4 QU1 Operations and Maintenance

As discussed in Section 4.2.2, air stripper emissions to the atmosphere are evaluated using site-specific
AERSs established to ensure that maximum off-site ambient air impacts are less than regulatory-defined
allowable off-site concentrations. The allowable groundwater concentration is the level, determined

based on modeling, that will not cause the allowable air concentration to be exceeded.

The Navy requires their O&M Contractor to develop and provide to the Navy a monthly operations and
maintenance report detailing O&M activities associated with the wastewater treatment plant (WWTP).
These reports include a narrative overview, summary of scheduled maintenance, summary of problems
and solutions, and operating statistics. Operating statistics including monthly and cumulative treated
water volumes, electrical meter readings, and well performance indicators. The Navy O&M status reports

are provided, as a courtesy, to EPA and MPCA.

Current annual O&M costs for treatment plant operation are approximately $400,000 but continue to vary
from year to year based on required significant mechanical item replacements. For fiscal year 2012, the

Navy expended more than $1.3 million to install three new extraction wells and associated equipment.

It is not appropriate to compare current O&M costs to estimated costs developed for the 1990 ROD for

the following reasons:

e The original design anticipated use of granular activated carbon (GAC) to treat air from the strippers.
To date, air emissions from the strippers have not warranted the use of GAC; therefore, costs have

not been incurred for use and periodic replacement of GAC.

e Two new pumping wells, AT-5A and AT-5B, were added in 1995 to improve system performance.
Four new pumping wells, AT-7, AT-8, AT-9, and AT-10 were installed in 2000 to enhance system
performance. Three new wells were installed in 2011: AT-11, AT-12, and AT-13 to replace AT-3A

and enhance system performance.
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e The treatment system was designed to process a capacity of 750 gpm, but extraction well capacity is
significantly greater, which allows the Navy flexibility to adjust extraction well rates and optimize

plume capture.

e Biological iron fouling has resulted in significantly increased maintenance requirements for pumps

and well screens.

e Mineral hardness fouling of pipes and appurtenances has resulted in significantly increased
maintenance requirements for cleaning and replacement of these components. A food-grade
polymer addition system to prevent mineral deposits partially mitigates this situation for downstream

units.

Over the past five years, the system has experienced an increase in interruptions to flow rates, primarily
caused by fouling of wells, aging equipment, or failure of other equipment. The most significant
disruptions in pumping durations were reported to be caused by the failure of extraction well AT-3A and
the installation of the new extraction wells. Fouling of the other extraction wells also contributed because
this fouling resulting in intermittent well shutdown to accommodate redevelopment activities. Other
interruptions to individual components or system-wide shutdowns were caused by mechanical and
electrical problems. These interruptions have necessitated the replacement of transducers,
reprogramming of flow meters, and replacement of the air flow sensor-pressure transducer tubing. An
automated system was installed in 2010, allowing the Navy to remotely observe and document system
performance, resulting in less down time for the GWTF. There are no indications that these sporadic
failures have impaired the long-term performance of the system. However, the potential exists for these
extraction rate reductions to limit capture during periods when the system is malfunctioning. System and
plume monitoring and impact evaluations of these failures on the long-term performance of the system is
continuing. The majority of the system items are routine maintenance matters encountered when
operating a complex industrial system that is aging. With the 2011/2012 installation of three new

extraction wells, the extraction system is expected to perform to a level previously unachievable before.

The ROD specifies if a water supply well system is installed in ACP, that the Navy will control health risks
in the future by implementation of a groundwater treatment system or other appropriate measures. To
date, no additional water supply systems have been installed in ACP; therefore, this component of the

remedy has not been necessary.
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4.2.5 OU1 Vegetable Qil Pilot Testing

A Vegetable Oil Pilot Study was initiated in December 2001, as a voluntary action by the Navy and not a
ROD requirement, to determine whether a full-scale vegetable oil injection remedy could remediate
contaminated groundwater in ACP. The Vegetable Oil Pilot Testing Area is shown on Figure 3-2.
Groundwater monitoring was conducted for approximately 1 year subsequent to the injection, and the
results were summarized in the Final Report for a Field Application to Enhance In-Situ Bioremediation of
Chlorinated Solvents via Vegetable Oil Injection (Parsons, 2006). The results of the monitoring indicated
that the pilot study was somewhat successful in accelerating biologically mediated reductive
dechlorination of chlorinated ethenes. However, it was also determined that vegetable oil-derived organic
carbon was not effectively distributed within the pilot test area and that complete reductive dechlorination
was only induced in a relatively small area. In that small area, application of vegetable oil decreased TCE

concentrations in groundwater from over 17,000 pg/L to less than 600 pg/L.

4.3 OU2 AND OU3 REMEDIAL ACTIONS

The remedial action specified in the August 2003 ROD for NIROP’s OU2 and OU3 was LUCs, consisting
of both engineering controls and institutional controls. The LUC performance objectives from the ROD

are as follows:

e To restrict the use of the property to industrial or restricted commercial use until and unless EPA and
MPCA determine that concentrations of hazardous substances in the soils have been reduced to

levels that allow for a less restrictive use.

e To prohibit the disturbance of soils deeper than 3 feet below ground surface in Designated Restricted
Areas or the removal of any soils excavated in those Areas from the facility without the prior written
approval of EPA and MPCA.

e To prohibit the disturbance of soils beneath the Designated Restricted Area known as the concrete pit
foundations where metal-finishing operations previously occurred at the former Plating Shop within
the NIROP Building without the prior written approval of EPA and MPCA.

e To ensure that the concrete pit floor (approximately 5 to 12 feet below floor grade) where metal-
finishing operations previously occurred at the former Plating Shop within the NIROP Building is not
removed without the prior written approval of EPA and MPCA. This floor serves as an engineering

control.
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The ROD states that the property will be restricted to only industrial or restricted commercial uses.
Industrial property uses generally include, but are not limited to, the following types of uses: public utility
services, rail and freight services, raw storage facilities, refined material storage facilities, and
manufacturing facilities engaged in the mechanical or chemical transformation of materials or substances
into new products. Restricted commercial use is defined as use where access or occupancy by non-
employees is less frequent or is restricted, including a wide variety of uses ranging from non-public
access and both outdoor and indoor activities (e.g., large-scale warehouse operations) to limited public
access and indoor office worker activities (e.g., bank, dentist office). In general, restricted commercial
property use excludes uses such as day-care centers, churches, social centers, hospitals, elder care
facilities, and nursing homes. The required LUCs are incorporated into the deed, and these restrictions

run with the land such that any subsequent owner is bound by the same restrictions.

COCs for OU2 and OUS3 are the same as the COCs for groundwater. A LUC Remedial Design was
finalized in March 2004 that provided information on how the remedy will be implemented, maintained,

and enforced.
The LUCs for OU2 and OU3 remain in force, and no breach of the remedy has occurred. The Navy has

confirmed OU2 and OU3 LUC compliance throughout the review period via regular communication with
BAE, operator of the NIROP site.
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TABLE 4-1

GROUNDWATER CHEMICALS OF CONCERN AND TARGET CLEANUP LEVELS

OUl - AUGUST 2012 SAMPLING EVENT

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT

FRIDLEY, MINNESOTA

Parameter Maximum Contaminant Health Risk Limit
Level (ug/L) (ug/L)
1,1-Dichloroethane - 100®
1,1-Dichloroethene 7 200
cis-1,2-Dichloroethene 70 50
trans-1,2-Dichloroethene 100 100
Tetrachloroethene 5 5
1,1,1-Trichloroethane 200 9,000
Trichloroethene 5 5
Vinyl chloride 2 0.2

Maximum Contaminant Levels (MCLs) per 40 CFR 141.

-- MCL not available.
Health Risk Limit (HRL) per Minnesota Rules 4717.7100 to 4717.7800.
1- No HRL is available for 1,1-Dichloroethane; the value presented is Risk Assessment Advice for

a chronic exposure duration, developed in 2009.



TABLE 4-2

CURRENT GROUNDWATER TREATMENT SYSTEM CHEMICALS OF CONCERN
OUl - CALENDAR YEAR 2012 SAMPLING EVENTS
NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT

FRIDLEY, MINNESOTA

NPDES/SDS Permit Limits

Range of Concentrations

Parameter January—September 2012
(Hg/L) (Lg/L)
1,1,1-Trichloroethane 200 ND
1,1-Dichloroethane 5 ND
1,1-Dichloroethene 3.2 ND
trans-1,2-Dichloroethene 50 ND
cis-1,2-Dichloroethene 70 ND — 0.57
Methylene Chloride 4.6 ND
Tetrachloroethene 5 ND
Trichloroethene 5 ND -1.8

ND - Not detected (<1 pg/L)




TABLE 4-3

DETECTED CONCENTRATIONS OF VOCs IN RIVERSIDE WELLS
OUL - AUGUST 2012 SAMPLING EVENT

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT

FRIDL

EY, MINNESOTA

MN SW Criteria® (ug/L)

Volatile Organic Compounds (ug/L)

cis-1,2-DCE | trans-1,2-DCE PCE TCE Vinyl Chloride
Chronic Standard (Class 2B) NA NA 8.9 120 9.2
Maximum Standard NA NA 428 6,988 NA
Final Acute Value NA NA 857 13,976 NA
Domestic Consumption NA NA 5 5 2
Wells in the Shallow Monitoring Zone (Shallow Unconfined Aquifer
27-S 84 3.4 ND 27 0.12
MS-43S 38 2.9 ND M 0.08J
MS-44S 1.1 0.16 J 0.62 6.9 ND
MS-47S 3.2 0.28J 0.36 J 17 ND
MS-49S 14 3.9 0.14J 110 ND
USGS-5 ND ND 0.15J 0.5 ND
Wells in the Intermediate Monitoring Zone (Shallow Unconfined Aquifer)
16-1S 17 0.62 1.3 28 ND
MS-43| 16 0.74 ND 22 ND
MS-44 270 24 ND 0.39
MS-471 1.6 0.38J 2.2 21 ND
MS-49I 1.6 0.35J 2.1 21 ND
Wells in the Deep Monitoring Zone (Deep Confined Aquifer)
16-D 2.4 0.4J 4.6 23 ND
MS-43D 2 0.46 J 1 2.1 ND
MS-44D 4.9 0.49J 0.73 14 0.08 J
MS-47D 4 0.48J 7.2 32 ND
MS-49D 0.22J ND 0.4J 3.8 ND
Wells in the PC Bedrock Aquifer
| MS-48PC | 1.5 | 0.29 J [ 036J | 58 | ND

1 Minnesota Surface Water Criteria source: http://www.revisor.leg.state.mn.us/arule/7050/0220.html.
Minnesota Rule 7050.0220, Specific Standards of Quality and Purity By Association Use of Classes.
The highest water concentration of a toxicant to which organisms can be

Chronic Standard -

Maximum Standard -

Final Acute Value -

Domestic Consumption -

NA - Not applicable
ND - Not detected.
NS - Not sampled.

J - Estimated concentration.

Shaded results indicate an exceedance of Minnesota Surface Water Criteria.

exposed indefinitely without causing chronic toxicity.
The highest concentration of a toxicant in water to which aquatic organisms
can be exposed for a brief time with zero to slight mortality.
An estimate of the concentration of a pollutant corresponding to the
cumulative probability of 0.05 in the distribution of all the acute toxicity
values for the genera or species from the acceptable acute toxicity tests

conducted on

Standard for domestic consumption of Class 1 drinking water.

a pollutant.

Shaded results do not reflect a comparison to the Domestic Consumption criteria (provided for reference only).
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5.0 PROGRESS SINCE THE LAST FIVE -YEAR REVIEW

51 OU1 PROGRESS SINCE THE LAST FIVE-YEAR REVIEW

The protectiveness statement for OU1 from the Third Five-Year Review Report (Tetra Tech, October

2008) was as follows:

The remedy at OU1 is currently protective of human health and the environment because there is
no evidence of inconsistent uses with the objectives of the commercial and industrial land use
restrictions and the groundwater standards. Long term protectiveness requires compliance with
land use restrictions that prohibit interference with the limited industrial land use area and
groundwater use restrictions. The groundwater remedy will achieve long-term protectiveness
when the groundwater cleanup standards are achieved throughout the plume area. However, in
order for the remedy to be protective in the long-term, effective ICs need to be demonstrated to
be in-place and compliance with effective ICs will be ensured through long term stewardship by
maintaining, monitoring and enforcing effective ICs for the site and until groundwater cleanup
goals are attained. In addition, there are no known completed pathways to receptors. However,
for the remedy to be protective in the long-term, hydraulic containment must be maintained and
optimal performance of the extraction system must be achieved to ensure long-term

protectiveness.

It should be noted that there are no ICs in the Groundwater ROD which restrict groundwater use;
groundwater use restrictions are included in the deed under “Covenants, Conditions, and Restrictions”,

Section A.2, titled “Well Installation/Groundwater Extraction Restriction”.

The last Five Year Review Report (Third Five-Year Review Report) included the following
recommendations which were based on the identified issues (each recommendation is followed by a
current status summary). During this Fourth Five-Year Review it was determined, as a part of the
evolving Five-Year Review process that these are maintenance items inherently required by the remedy,
or, items which had potential to improve remedy performance and/or decrease the time the remedy
needed to be in-place, and not Five-Year Review “issues” requiring recommendations. Therefore, the
following items are listed in this Fourth Five-Year Review to provide a current status summary, but
beginning in this Fourth Five-Year Review, will not be carried over as “issues” requiring

“recommendations”;
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1. Extraction of Contaminated Groundwater: The pump-and-treat system must remain in operation

because key groundwater contaminant concentrations continue to exceed federal MCLs.

Status: The pump-and-treat system remains in operation. The Navy has upgraded system
performance with the addition of new pumping wells AT-11, AT-12, and AT-13, new bldg. 52/53
piping, a significant computer control system upgrade and the replacement of three air stripper

sumps.

2. Vegetable Oil Pilot Study: Certain monitoring wells have been added to the semi-annual and annual

groundwater monitoring program that will continue to measure contaminant concentrations. While the
potential use of the vegetable oil technology in ACP may be re-evaluated in the future, the use of this
technology will not actively be considered at this time. However, the potential application of
vegetable oil technology to source areas beneath the NIROP building will be considered as part of an

exit strategy now being developed by the Navy.
Status: The monitoring wells that would be expected to exhibit impacts of vegetable oil substrate
injections continue to be monitored. A documented downward trend is continuing, with levels

currently less than 600 pg/L from pre-injection concentrations of greater than 17,000 pg/L.

3. Containment and Extraction Remediation System: (a) A proactive well maintenance program should

be identified and implemented for the extraction wells. (b) An evaluation will be made of water
elevation data and trends in groundwater quality obtained in the next 2 years to determine if adequate
capture, particularly along the northern reaches of the extraction system, is being achieved. (c) The
Navy will continue to collect data to identify system life-cycle maintenance items and will resolve

these as appropriate.

Status: (a) A well maintenance program for new and existing extraction wells remains in progress. To
reflect the system upgrades, the O&M plan was revised in 2012 and is currently under review. The
addition of the new extraction wells provides an opportunity to use proactive maintenance for these
wells starting the day they were commissioned and also gather data on operability performance and
impacts to the geologic units around each well. (b) The evaluation of water elevation data and trends
in groundwater quality supported the addition of new extraction wells AT-11, AT-12, and AT-13 to
achieve adequate capture (as shown on the figures in Attachment 3), although the need was primarily
driven by the recurring mechanical failure of AT-3A. (c) Collection of data to identify life-cycle

maintenance items continues.
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The Third Five-Year Review stated that the Navy will continue the following activities (each activity is

followed by a status summary):

Operation, routine maintenance, and repair of the OU1 remedy to meet ROD objectives.

Status: The new extraction wells (AT-11, AT-12, and AT-13) and associated equipment and other
equipment upgrades, added to the containment system are the outcome of continued operation of
the OU1 remedy to meet ROD objectives.

Operation and monitoring of the performance of the OU1 GWTF in relation to NPDES permit
requirements to determine if surface water quality standards required in the GWTF discharge

have been met.

Status: The GWTF discharge remain in compliance with the NDPES permit and the industrial

discharge permit when discharging to the sanitary system.

Calculation and reporting of GWTF air emission rates of COCs to ensure that AERs are not being

exceeded.

Status: This evaluation continues to be included in AMRs. AERs remain in compliance.

Sampling and reporting data from riverside wells to determine whether surface water TBCs are

met prior to groundwater discharge to the Mississippi River.

Status: The Navy continues to sample and report the contaminant concentrations in the riverside

wells. The Navy, EPA, and MPCA continue to monitor and discuss surface water COC levels.

Monitor hydraulic heads, groundwater chemistry, chemical trends, and pumping rates according

to reporting requirements of the AMRs.

Status: This evaluation continues to be included in each AMR.

Exit Strategy: An exit strategy will be developed for the NIROP facility. To this end, the Navy, EPA
and MPCA (the Team) have tentatively agreed on a consensus statement: The team commits to

continually evaluate the efficacy of the current remedies with the intention of moving the site to
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delisting. As part of this effort, the team will consider a wide range of options from optimizing the
current remedies to potential modifications as appropriate.

Status: Navy informed the EPA and MPCA that they intend to perform a voluntary optimization
sampling event that will target specific locations in order to provide new information to help optimize
remediation of groundwater. The investigation is expected to provide important inputs to exit strategy
development. The Team also adopted the “NIROP Vision and Goals” during the Tier | and Tier Il
meeting in Chicago on June 22, 2011. The NIROP Vision and Goals were then edited during the Tier

| and Tier Il meeting in St. Paul on December 8, 2011. The Vision and Goals are listed below:

Vision
Achieve MCLs throughout the plume; protect human health and the environment until
MCLs are achieved.

Goals

=

Reliable O&M operation by September 2012

2. Complete the pump and treat system evaluation and implement upgrades by
September 2012

3. Confirm that all wells installed prior to September 2012 are operating in accordance
with their design, by September 2013

4. Achieve MCLs throughout the plume in a reasonable timeframe

a. Capture Contaminants of Concern (COCs) above 100 parts per billion (ppb)
by September 2012, as an interim step to achieving MCLs

b. Meet Class 2B surface water standards in compliance wells by September
2018

The Team also developed the following schedule for specific activities in the last Five-Year Review
Report. The fifth column has been added to update the progress on the recommendations for this fourth
five-year review. As stated above, these are maintenance items inherently required by the remedy, or,
items which had potential to improve remedy performance and/or decrease the time the remedy needed
to be in-place, and not Five-Year Review “issues” requiring “recommendations”. Therefore, the following
items are listed in this Fourth Five-Year Review to provide a current status summary, but beginning in this

Fourth Five-Year Review, will not be carried over as “issues” requiring “recommendations”:
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Recommendation or

Issue Follow-Up Action

Party
Responsible

Milestone Date

Status

1 Employ preventative Navy 1 June 2009 This has occurred and is
maintenance practices ongoing.

2 Operate system within Navy 1 June 2009 The system was operated
newly specified within the specified operating
operating range range, however, due to the

addition of new extraction
wells the newly specified
operating range is no longer
applicable. The Navy is
continuing to adjust the
pumping rates and monitor
the plume in order to
maximize contamination
removal. This will be an
ongoing continuous action.

3 Update procurement of | Navy 1 June 2009 This was completed with no
O&M contractor loss of service (downtime).

4 Evaluate system Navy 1 June 2011 Ongoing capture evaluations
capture in 2 years to contributed to the decision to
address potential add new extraction wells
bypass concerns AT-11, AT-12, and AT-13.

System capture is evaluated
on an annual basis in the
AMR.

5 Add NAVFAC technical | Navy, with EPA | Ongoing This has occurred and is
resources and MPCA ongoing.

support

6 Develop exit strategy Navy, with EPA | Ongoing This has occurred and is

and MPCA ongoing.
support
7 Track extraction system | Navy Ongoing/continuous | This activity was anticipated

downtime to verify
improvement by system
and by well

to provide data for the
decision about whether to
replace extraction wells.
Because new extraction
wells AT-11, AT-12, and AT-
13 are now in place, in part
to replace AT-3A, this
specific analysis is no longer
necessary. The Navy
continues to monitor system
operations, as a routine
matter, in order optimize the
system to the extent
practicable.
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Recommendation or Party :
Issue Follow-Up Action Responsible Milestone Date Status
8 Provide more detailed Navy Ongoing This has occurred and is
reporting on system ongoing.
performance
9 Continue the Facilitated | Navy Ongoing This is in progress (ongoing).
Partnering Process
10 Perform annual review Navy Ongoing Completed and incorporated
of adequacy of spare into O&M contract.
parts inventory
5.2 OU2 AND OU3 PROGRESS SINCE THE LAST FIVE-YEAR REVIEW

The protectiveness statements for OU2 and OU3 from the previous Five-Year Review Report (Tetra

Tech, October 2008) were as follows:

The remedy at OU3 is protective of human health and the environment and in the interim,

exposure pathways that could result in unacceptable risks are being controlled.

The remedy at OU2 is protective of human health and the environment and in the interim,

exposure pathways that could result in unacceptable risks are being controlled.

For the OU2 and OU3 LUC remedy, no actions were recommended in the Third Five Year Review.
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6.0 FIVE-YEAR REVIEW PROCESS

6.1 COMMUNITY NOTIFICATION AND INVOLVEMENT

A public notice that the fourth five-year review was being conducted was published on Thursday,
November 15, 2012, in the Fridley Columbia Heights Sun Focus newspaper in Fridley, Minnesota. A
public notice that the fourth five-year review was being conducted was also published on Thursday,
November 15, 2012, and Sunday, November 18, 2012, in the Star Tribune newspaper. The Draft Fourth
Five-Year Review Report was provided to EPA and MPCA for review and comment on May 30, 2013.
MPCA comments on this Fourth Five-Year Review were provided to the Navy on July 2, 2013, and U.S.
EPA provided comments on this Fourth Five Year Review on July 23, 2013. Responses to comments
and proposed revisions to the Fourth Five-Year Review text and attachments were provided to MPCA
and U.S. EPA on September 27, 2013.

The document has been available for public review throughout the process. The Navy will sign the
document in September 2013. The Navy, EPA, and MPCA may agree to adjust some of the dates,
provided that final signature is attained by October 20, 2013, 5 years after the signing of the previous

Five-Year Review Report.

6.2 DOCUMENT REVIEW

To prepare this Five-Year Review Report, the following documents were reviewed:

e Groundwater OU ROD — September 1990

e FFA—March 1991

e QU2 and OU3 ROD — August 2003

e Basis of Design — June 1997

e Third Five-Year Review — October 2008

e LUC Remedial Design for OU2 and OU3 — March 2004

e RAWP — September 2005

e Hydrogeologic Analysis for Replacement of Extraction Well AT-3A — March 2011
e CH2MHILL Construction Completion Report — February 2013

o Aquifer Performance Test Evaluation AT-11, AT-12, and AT-13 — February 2013
e Draft 2012 AMR — July 2013
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As discussed in Section 1, each AMR includes summaries and copies of operating, maintenance, and
monitoring data for the groundwater extraction system and treatment system from the previous calendar
year. These data were being prepared and reviewed concurrently with preparation of this Five-Year
Review Report. The TCE isoconcentration maps and the approximate capture zone configurations from
the annual monitoring event conducted in August 2012 are provided as Attachment 1 to this Five-Year

Review Report.

6.3 DATA REVIEW

Data reviewed for the fourth five-year review included O&M data, summarized in each AMR.

The groundwater monitoring well sampling program for the upcoming year is proposed in each AMR by
the Navy and subsequently reviewed by EPA and MPCA. In addition, in each AMR, the Navy evaluates
the adequacy of the monitoring program and in the future will propose modifications as necessary. EPA

and MPCA review and comment on each AMR.

A summary of the estimated amount of TCE and total VOCs removed from extracted groundwater since
the start of operations is provided in each AMR. The 2012 AMR (Tetra Tech, July 2013) reported that the
cumulative amount of TCE and total VOCs removed by the system were 34,063 and 38,341 pounds,

respectively, based on a cumulative pumping volume of 4.335 billion gallons.

Geographically, TCE continues to be the most widespread contaminant in site groundwater. TCE was
present above the MCL in 90 of 124 wells sampled in August 2012 and is also present at the greatest
overall concentrations. To provide a perspective of historical site conditions, the most elevated
concentration in presumed source area monitoring well MS-331 was approximately 60,000 pg/L in 1998
and in August 2012 was 4,600 pg/L. 1,2-DCE (primarily cis-1,2-DCE) was the contaminant detected at
the greatest concentration in 36 of the 124 wells with VOC detections. PCE was the primary VOC in 11
of 124 wells (mostly deep and bedrock wells). There is some evidence to suggest that PCE may
originate from an off-NIROP source, as stated in the 2012 AMR (Tetra Tech, 2013).

A summary comparison between Mann-Kendall trends from annual monitoring conducted in 2006 and
2012 (the data used in the Third Five-Year Review and in this Five Year Review, respectively), are
presented in Table 7-1. The wells which were used in the 2006 and 2012 Mann-Kendall analysis are
comparable (i.e., nearly all of the same wells were used in each analysis); however, in 2006, Mann-
Kendall analysis used all available data for all wells (in some cases VOC data was available from 1983)

and in 2012, only data from 2001 to 2012 was used. Because concentrations of VOCs were significantly
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more elevated in early years of monitoring as compared to 2012, limiting the dataset used in 2012
produces results for recent trends. When comparing the trend results for 2006 and 2012, the number of
downward trends has increased from 2006 to 2012 for both TCE and DCE. This is notable in terms of
overall site progress because more downwards trends are still evident in 2012 even though the early data
with more elevated concentrations was not used for 2012 trend evaluation. The relative proportions of

downward trends, upward trends, and no trends were similar between the 2006 and 2012 datasets.

Current operating procedures maintain the remediation system’s effectiveness. Temporary shutdown of
individual extraction wells or of the complete well system has been necessary for regular maintenance or
repair of wells, piping, or the entire treatment system on various occasions. To date, there is no evidence
that downtime for system repairs places protectiveness at risk. The Navy is currently spending
approximately $400,000 per year on O&M costs, including preventative maintenance that minimizes
downtime, such as replacing aging components, ensuring adequate spares are available, and cleaning
components, such as pipes, before they become a significant problem. Additionally, the Navy spent over
$1.3 million dollars in 2011 and 2012 to install three new extraction wells (AT-11, AT-12, and AT-13) and

integrate them into the groundwater treatment system.

The United States Geologic Survey (USGS) was contracted to construct a numerical model intended to
be used as a tool by the Partnering Team to evaluate contaminant concentrations, groundwater flow
pathways, and probable capture zones for extraction well pumping under different scenarios. The
purpose of this model is that it be used to determine the most effective pumping rate/pumping well
configuration to ensure that maximum capture of the contaminant plume is achieved. The modeling is
complete and a draft report has been prepared and peer reviewed. The draft report is currently being
revised, then the USGS supervisory review process will begin and the report will be published. Report

approval is anticipated by the end of fiscal year 2013.

6.4 SITE INSPECTION

A formal inspection using a checklist based on an example in the EPA Five-Year Review guidance was
conducted January 17, 2013 for all three OUs. NAVFAC Midwest personnel conducted the inspection,
and EPA and MPCA representatives were in attendance. No significant issues were identified during the
inspection, since the OU1 groundwater extraction system requires intense operator interface, resulting in
frequent communication between the O&M contractor and the Navy. In other words, the system
operators are already in regular communication with Navy to address potential maintenance problems as
they emerge. No significant potential problems were identified for OU2 and OU3 as Navy personnel have

had frequent opportunity to visit the facility throughout the review period and could plainly observe that
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the LUCs at OU2 and OU3 were being maintained and enforced. Photographs (Attachment 1) and the
Site Inspection Form (Attachment 2) are included in this Five-Year Review. Monitoring well 8-1S was
missing its cover during the site inspection, and in 2009, monitoring well caps were stolen from some
monitoring wells in Anoka County Park. The Navy was informed and BayWest replaced the caps. The

cover will be replaced for monitoring well 8-1S.

6.5 INTERVIEWS

Interviews were conducted with the O&M Manager, Paul Walz of Bay West, and Tim Ruda of BAE
Systems, Inc., during the five-year review site inspection. Because NIROP is a fenced operating plant
with controlled access, there is limited access to remedy components (extraction wells, treatment
buildings, controls systems) within NIROP. There are no institutional controls identified in the
groundwater OU ROD; however, the Navy and MPCA [via communication with Minnesota Department of
Health (MDH)] ensure that no drinking water wells are installed at NIROP or in ACP. Representatives of
the ACP board are included on the RAB mailing list and frequently attended RAB meetings, although
none have been held since 2006. All wells and injection points in ACP must be approved by the ACP

board, in addition to meeting MDH requirements. Interview results are located in Attachment 4.

A Community Action Group for Fridley Superfund Sites was formed during this Five-Year Review Period
to exchange information about site activities and local concerns. The city of Fridley has also expressed
concerns during Partnering Team meetings about the NIROP plume with regard to their intent to increase
use of municipal well Fridley Well 13. Currently, the city of Fridley’'s water is supplied by the Mississippi
River and excess water from New Brighton. Water from New Brighton is supplied from the groundwater
treatment plant at the Twin Cities Army Ammunition Plant (TCAAP). Groundwater from the TCAAP TCE
plume is pumped and treated to residential drinking water standards and supplied for municipal use.
According to city of Fridley Water Works personnel, reductions in TCAAP plume contaminant
concentrations will result in decreased pumping, decreasing the water supply available to the city of

Fridley and increasing the demand on Fridley’s municipal wells.
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7.0 TECHNICAL ASSESSMENT
7.1 QUESTION A: IS THE REMEDY FUNCTIONING AS INTENDED BY THE DECISION
DOCUMENTS?
7.1.1 ou1l

As stated in the OU1 ROD, "[t]he objective of this alternative [the OU1 remedy] is to address the principal
threat posed by the site by providing hydraulic containment to prevent further migration of contaminated
ground water off the NIROP [facility] and by recovering, to the extent feasible, contaminated ground water
beneath the Anoka County Parkland...The ultimate goal is to restore ground water quality in the

unconsolidated aquifer at the site to Maximum Contaminant Levels..."

The remedy is functioning as intended by the ROD, as described above. However, during the past five
years, adequacy of capture along the northern reaches of the extraction system in the shallow zone (as
evidenced by the elevated TCE concentrations in MS-56S and MS-43S), and in the intermediate zone (as
evidenced by elevated TCE concentrations near MS-34l and MS-35l) has been uncertain. Per the ROD,
the remedy was designed to provide hydraulic containment and recovery of groundwater. Since the ROD
was signed, the Navy has conducted various evaluations of system efficiency. These evaluations
resulted in the addition of extraction wells AT-5A and AT-5B prior to the first five-year review and wells
AT-7, AT-8, AT-9, and AT-10 prior to the second five-year review. Prior to this fourth five-year review,
extraction wells AT-11, AT-12, and AT-13 were added to the extraction system to replace AT-3A, and
AT-3A was removed from the system due to aging system components, which appears to be addressing
the potential bypass situation noted above. The Navy continues to evaluate hydraulic containment on an
annual basis in each AMR. Prior to and in conjunction with the installation of the three new extraction
wells, the Navy recently decided to increase the sampling frequency for several monitoring wells for
1 year after new extraction wells, AT-11, AT-12, and AT-13, began pumping to further refine the

containment transport evaluation.

The remedy was not intended to address VI at NIROP; and does not address VI from groundwater at
NIROP.

7.1.2 OU2 and OU3

NIROP remains a fenced controlled-access facility which serves to prevent exposure to contamination

remaining in the soil OUs. LUCs remain in place and protect against unacceptable exposure to these
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soils during normal industrial operations. There are no known violations of these LUCs. There are no

other actions necessary, and no immediate threats have been identified.

The Navy has confirmed OU2 and OU3 LUC compliance throughout the review period. The EPA and
MPCA, as the approval authorities for any LUC modifications, have not received any requests for LUC

modifications.

No breaches have been identified and therefore, Navy concludes that the LUC remedies are functioning
as intended. The Navy therefore concludes that the LUC performance objectives as presented the ROD
and Section 4.3.

7.2 QUESTION B: ARE THE EXPOSURE ASSUMPTIONS, TOXICITY DATA, CLEANUP
LEVELS, AND REMEDIAL ACTION OBJECTIVES USED AT THE TIME OF REMEDY
SELECTION STILL VALID?

There have been no changes in the physical conditions of the OUs that would impact the protectiveness

of the remedies.

7.2.1 Exposure Assumptions — QU1

Two potential human pathways related to contaminated groundwater were identified in the OU1 ROD.

e The first is contaminated groundwater from NIROP discharging into the Mississippi River, migrating to
Minneapolis Water Works (MWW) intakes, then to finished water from the MWW, and finally the water
is consumed by humans. Prior to construction of the OU1l remedy, TCE had been detected at
concentrations less than MCLs in the MWW intake; however, in limited sampling since then (none in

the past 5 years), COCs were not detected at the MWW intake in excess of method detection limits.

e The second groundwater pathway in the ROD is direct consumption of NIROP-contaminated
groundwater. Exposure assumptions involving these two potential groundwater pathways are still

valid.
Another potential human pathway discussed in the ROD was inhalation of COCs from the OU1 treatment

facility. The federal Clean Air Act is cited as an action-specific ARAR. The inhalation pathway exposure

also remains valid. AERs are designed to evaluate emissions associated with operation of the OU1
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groundwater treatment system to ensure that humans are protected from unacceptable exposure via

pathway.

The ROD also discussed a surface water pathway involving human consumption of contaminated fish
and drinking water and an ecological pathway to organisms in the Mississippi River via discharge of
contaminated groundwater into the river. These pathways were more clearly identified and discussed in
Attachment 1 to the Five-Year Review dated October 27, 1998. These potential exposure pathways

remain valid.

Vapor intrusion is an exposure pathway that was not previously evaluated. The presence of TCE in
groundwater at sufficiently high concentrations renders the compound potentially able to volatilize,
migrate through the soil column, and infiltrate the indoor air of a building located over the groundwater
contamination. Using the maximum detected concentration of TCE in shallow groundwater samples
collected during 2011 (1,800 pg/L), the modeled indoor air concentration is 0.75 ug/m3 (Attachment 4).
This indoor air concentration was determined using the Johnson-Ettinger Model and based on the

following assumptions:

e The building is slab-on-grade construction.

e The floor surface is 1 foot thick.

e The depth to shallow groundwater is approximately 20 feet.

e The soil is classified as sand.

e The average groundwater temperature is 10 degrees Celsius (°C).
e The building size is 2,000,000 square feet.

e The air exchange rate is one per hour.

The modeled indoor air concentration of 0.75 ug/m3 corresponds to an exposure concentration of 0.061
pg/m3 for carcinogenic risk and an exposure concentration of 0.172 ug/m3 for noncarcinogenic effects.
These exposure concentrations correspond to an industrial carcinogenic risk of 2 x 10® and a non-
carcinogenic hazard index of 0.02, below EPA'’s target risk levels. The risks were derived by using a risk-

ratio technique and comparing to EPA’s industrial Regional Screening Levels.

1 Derived by using standard default exposure assumptions for industrial exposure: 0.75 ug/m3 *
(8 hr/24 hr) * (250 d/365 d) * (30 yr/70 yr) = 0.06 pg/ms.
2 Derived by using standard default exposure assumptions for industrial exposure: 0.75 pg/m® *
(8 hr/24 hr) * (250 d/365 d) * (30 yr/30 yr) = 0.17 pg/m®

041306/P 7-3 CTO F27C



NIROP Fridley

Five Year Review
Revision: 1

Date: September 2013
Section: 7

Page 4 of 9

The assumptions used to predict an indoor air concentration are conservative toward the protection of
human health. In some areas of the building, the foundation thickness is reported to be up to 82 inches,
and the building is generally wide open with much greater air exchange rates. These two factors alone
can significantly reduce indoor air concentrations, regardless of whether the source of contamination is a

result of vapor intrusion or indoor chemical use.

7.2.2 Exposure Assumptions — OU2 and OU3

Three potential human pathways related to contaminated soils were identified in the OU2/0OU3 ROD. The
first two pathways consist of ingestion of and dermal contact with contaminated soils. The other soil
pathway cited in the ROD is inhalation of COCs from fugitive dust generated from subsurface soils.
Exposure assumptions involving these potential soils pathways are still valid. Other potential human
pathways discussed in the ROD involved VOCs from subsurface soils entering groundwater, resulting in
hypothetical ingestion, inhalation, and dermal contact exposures. These hypothetical exposure pathways

remain valid but become inseparable from existing OU1 pathways.

Similar to the OU1 analysis above, a hypothetical surface water pathway results from VOCs entering
groundwater that then enters surface water, resulting in potential ingestion, inhalation, and dermal
contact. The potential exposure pathway remains valid but also becomes inseparable from existing OU1

pathways.

The presence of TCE and other VOCs in surface and subsurface soil also renders the compounds
potentially viable to volatilize and migrate into the indoor air of a building. Using the maximum detected
soil concentrations of each detected VOC at depth intervals of 0 to 4 feet, 4 to 8 feet, and 8 to 12 feet
from samples collected in 1997 (as reported in the 2002 Remedial Investigation), indoor air
concentrations were predicted. The indoor air concentrations were determined using the Johnson-
Ettinger Model and were based on the same assumptions listed for OU-1. The maximum exposure
concentration and risk from each depth interval for each VOC were used to conservatively estimate
potential risk associated with exposure to indoor air concentrations (Attachment 4). The exposure
concentrations correspond to a carcinogenic risk of 1 x 107 and a hazard index of 0.1, below EPA’s target

risk levels.

7.2.3 Toxicity Data — All OUs

The toxicity data for TCE changed since the last five-year review was submitted. EPA released its Final

Health Assessment for TCE on September 28, 2011. Updated toxicity values have been published in the
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Integrated Risk Information System (IRIS) database for use in risk assessment, and EPA updated its

Regional Screening Levels (RSLs) for all media.

Similar changes have occurred for other media, most notably for indoor air, which was not addressed at
the time of the ROD. The new risk-based industrial indoor air RSL for TCE is 3 pg/m® at a 107 risk level.
At higher target risk levels used in many regulatory programs, the non-cancer RSL of 8.8 ug/m3 becomes
limiting because regulatory programs use the lesser of the cancer and non-cancer risk-based levels for
site evaluation. This has subsequent impacts resulting in lower screening levels for soil gas and

groundwater for the vapor intrusion pathway.

7.2.4 Cleanup Levels — All QUs

The COC cleanup levels for human consumption of water remain valid and are designed to protect all
pathways identified above and also to protect the Mississippi River as a drinking water source. It is noted
that the cleanup goals represent a contaminant level “at the tap” and the NIROP groundwater and
untreated Mississippi River water are not used for drinking water. However, the cleanup levels in the
OU1 ROD for the pathway involving human consumption of contaminated fish and the ecological pathway
to organisms in the Mississippi River identified in the ROD were clarified and modified in the first
Five-Year Review Report dated October 27, 1998. The updated surface water criteria and standards
identified in the first Five-Year Review Report have changed per a letter from the MPCA on December 15,
2009. The letter stated that MPCA indicated that meeting the Class 2B Chronic Standard in the riverside
wells is protective of aquatic life in the Mississippi River and protective of Class 2Bd drinking water
standards in the Mississippi River. This letter is included as Attachment 5 of this Fourth Five-Year

Review.

No cleanup levels were identified in the ROD for indoor air.

There has been no change to the cleanup levels for COCs soil supporting the OU2/0U3 ROD.

7.2.5 Remedial Action Objectives — All OUs

There have been no changes in land use at the facility. No new human health or ecological routes of
exposure or receptors have been identified. No new contaminants or contaminant sources have been
identified. There are no previously unanticipated toxic byproducts of the remedy to address. There have

been no changes to physical site conditions or the understanding of these conditions.
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Issues at some commercial manufacturing sites in Minnesota (with no Navy affiliation) have at least in
part lead MPCA to consider broader assessment of several emerging contaminants at manufacturing
sites. At present, Navy is not aware of any MPCA plans to conduct additional sampling for emerging

contaminants at NIROP.

The overall RAOs for NIROP have not changed in the past 5 years. An analysis of the attainment of
DQOs is included in each year's AMR. The 2012 AMR (the most recent report evaluated for this review,
Tetra Tech, July 2013) contains the following information for two separate but related problems (Problems
A and D) identified in the RAWP. Problem A and Problem D are also defined in the RAWP but are not
used for analysis of attainment of DQOs. Attainment of DQOs is the mechanism by which the Navy is

tracking key performance metrics related to remedy performance.

7.25.1 Problem B: Effectiveness of the Capture Well System

Evaluation of Problem B from the RAWP identifies a significant list of data to be collected or calculated
(Decision Inputs/Study Boundaries). Each “problem” is defined by stating a problem or asking a question
as a part of the project planning/design process, which is then used to develop decision rules. The study
qguestion for Problem B is: “Is the capture system with the newly installed wells effective at preventing
groundwater contamination from passing through the capture system?” The criteria used to evaluate

Problem B are the following:

e Hydraulic heads

e Chemical concentrations

e Physical parameters

e Stratigraphy

e Removal rate

e Drawdown

e Historical data

e Pumping rate

e Borehole flow velocity

e Tracer study

e 3-dimensional numerical model
¢ Plume dimension and location

e Concentrations that constitute contamination and delineate the plume
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During the 2012 AMR evaluation of DQO attainment, it was confirmed that all required data have been

collected and calculated.

The DQO solution requires that the well network be adjustable to accommodate refined site conceptual
models and changing site conditions. The 2012 AMR evaluation of DQO attainment confirms that some
minor modifications of the sampling network have occurred, and recommends additional modification.

Therefore, this element is operating as designed to support the DQOs.

The Decision Rule for Problem B, as presented in the RAWP, is as follows:

If the capture well system is effective at substantially preventing the flow of contaminated
groundwater from NIROP beyond the capture well system, then optimize the system by selecting
different pump rates, deselecting wells from the list of monitoring/pumping, etc., as appropriate
based on best professional judgment using data analysis. If the capture well system is not
effective at substantially preventing the flow of contaminated groundwater from NIROP beyond
the capture well system, evaluate potential system enhancements, source control, etc., as

appropriate.

The DQOs are being met. The capture well system is effective at substantially preventing the flow of
contaminated groundwater from NIROP beyond the capture well system. The capture has been
enhanced by the most recent 2012 upgrade. The system continues to show significantly improved

performance and effectiveness in capturing contaminated groundwater (Attachment 3).

7.2.5.2 Problem C: Groundwater Monitoring for Overall Contamination at NIROP Fridley

(Effectiveness of the Groundwater Monitoring Network)

Each “problem” is defined by stating a problem or asking a study question as a part of the project
planning/design process, which is then used to develop decision rules. The problem statement for
Problem C is: “...to optimize the groundwater monitoring program while providing sufficient data to
determine whether the following are being achieved:

1. contaminated groundwater is prevented from leaving the site,

2. contaminated groundwater is prevented from reaching the Mississippi River,

3. change in the shape, size, and location of plume are being tracked,
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4. contaminant levels are being evaluated relative to surface water and groundwater standards,

5. performance of remedial system is assessed (system = existing ongoing remedial actions and any

future remedial actions which are implemented)

6. practicability of achieving complete remediation is assessed (won't completely address this under

groundwater optimization)

The Decision Rules for Problem C, as contained in the RAWP, are as follows:

1. If contaminated groundwater (greater than 100 ppb TCE) is migrating beyond the northern and
southern edges of the capture well line along the NIROP compliance line, evaluate potential system
enhancements, source control, etc., as appropriate to improve the containment system. If not,
optimize the groundwater monitoring system by selecting different pumping rates, deselecting wells
from the list of monitoring/pumping, etc., as appropriate, based on best professional judgment using

data analysis tools described in Attachment 2 of Problem B: Effectiveness of Capture Well System.

2. If groundwater with contaminants exceeding surface water criteria is entering the river, evaluate/
implement a remedy to prevent this. If contaminated groundwater is not entering the river, optimize

the groundwater monitoring program further.

3. If the change in shape, size, concentration, and location of the plume indicates that the remedy is
deficient or groundwater monitoring is insufficient, then make adjustments to mitigate the deficiency
(action depends on conditions). If no change in shape, size, and location of the plume that would
indicate that a deficiency is observed, then optimize the groundwater monitoring program further.
The 5 pg/L TCE concentration contour was originally designated to serve as the delineator of the

plume. Based on recent data, this is still valid.
4. If groundwater COC concentrations are greater than their respective groundwater regulatory limits,
then continue the remedy, evaluate remedial alternatives (e.g., LUCs, etc.), and/or petition for using

ACLs. If not, recommend No Further Remedial Action Planned (NFRAP) and stop treatment.

5. If cleanup performance for the entire remedial system is unsatisfactory, then enhance system

performance, evaluate the technical impracticability of the system, evaluate remedial alternatives
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(e.g., LUCs, etc.), and/or petition for ACLs. If the cleanup performance is satisfactory, further

optimize the remedial system, if possible.

Based on evaluations of the data in the 2012 AMR (Tetra Tech, 2013), TCE is still being the best indicator

of plume size. The data evaluations lead to the following conclusions:

e Contaminant concentrations downgradient of the capture system, up to 2009, have statistically
decreased to show progress toward satisfying the Decision Rule #1. Downgradient quarterly
monitoring was continued to assess the impact of the reduced performance of AT-3A and the
effectiveness of the implemented system upgrades, and this monitoring will continue for a period of
one year following startup of the new wells. The Partnering Team will then re-evaluate monitoring
frequency at that time. Note that the term “compliance wells,” as defined as a part of the DQO
exercise, were applied to a particular group of wells to differentiate them from other groups, and these
wells are referred to in previous sections of the 2012 AMR as “Riverside wells”, to avoid the possible

assumption that the “compliance wells” have any regulatory standing in documents to date.

e A groundwater treatment pilot study was evaluated as an active remedy that can potentially be used
to decrease concentrations in accordance with Decision Rule #2. The capture system is also actively

removing contamination from the aquifers.

e The groundwater monitoring program and cleanup performance of the remedial system are still being
evaluated because of the recent additions to the extraction system. Therefore, Decision Rule
numbers 3, 4, and 5 are satisfied, although concentrations less than groundwater standards have not

yet been achieved.

None of the DQOs from the RAWP relate to OU2 or OU3.

7.3 QUESTION C: HAS ANY OTHER INFORMATION COME TO LIGHT THAT COULD CALL
INTO QUESTION THE PROTECTIVENESS OF THE REMEDY?

No additional information has come to light that could call into question the protectiveness of the
remedies. There are no newly identified human health or ecological risks. There have been no impacts

from natural disasters.
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TABLE 7-1

SUMMARY OF WELL TRENDS BY MANN-KENDALL TREND ANALYSIS FOR 2006 AND 2012
FOURTH FIVE-YEAR REVIEW REPORT
NIROP FRIDLEY, MINNESOTA

TCE Trends DCE Trends
Down Up None Insufficient| Down Up None [Insufficient
2006 53 8 29 23 32 25 30 26
2012 69 12 27 12 45 20 46 9

The determination of the trend in monitoring wells is based on the Mann-Kendall results (alpha = .20) from the 2006 and 2012 AMRs.
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8.0 ISSUES

8.1 OU1 ISSUES

There are no issues that impact the protectiveness of the OU1 remedy. The following items are follow-up

actions which are related to OU1 remedy maintenance or related to potential source area reduction.

8.1.1. Electrical and Mechanical Device Failures

The Navy is closely monitoring the occurrences of electrical and mechanical device outages and failures
and other system operational maintenance items. If an increased level of electrical or mechanical device
failures or other downtimes occur, protectiveness could be impacted. As with any large scale industrial
system, age and continued use (24 hour per day/7 days per week operations) places a large demand on
system components. Deterioration and failure of equipment is expected and the amount of maintenance
needed to keep the system operational increased. Since fiscal year 2006, the Navy has expended over
$150,000 more annually than in prior periods for O&M costs for preventative maintenance and to replace
aging components, to buy and install new pumps, and to stock critical spare parts to minimize any such
system downtime. The Navy, EPA and MPCA recognize that the O&M items must be continually
addressed to conclude that the OU1 remedy is performing as intended by the ROD, although the addition
of new extraction wells AT-11, AT-12, and AT-13 does allow retirement of equipment associated with

AT-3A, a former source of many O&M items.

8.1.2 Biological Iron Fouling

The groundwater extraction wells must be routinely treated to address biological iron fouling. There are
several treatment options available, and the Navy is assessing which would provide the longest period of
relief for the cost incurred. Comprehensive biological sampling of selected extraction wells is planned for
the first quarter of 2013. Data obtained from this sampling effort will aid in long-term control of biological

fouling.

8.1.3 Uncertainty in Capture Zone Evaluation

Capture zones, especially near the northern and western reaches of the extraction system in the shallow
and intermediate zones, have been difficult to evaluate because of frequent operational difficulties with
extraction system components. The adequacy of capture in the shallow zone is uncertain along the

northern reaches of the extraction system, as evidenced by high TCE concentrations in MS-56S and
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MS-43S, which are located downgradient of the northernmost extraction wells. These elevated TCE
concentrations could be indicative of inconsistent extraction system operation or partial bypass of
contaminated groundwater when the extraction system is functioning consistently. Uncertainty of capture
extent in the intermediate zone along the northern reaches of the extraction system near MS-34l and
MS-35I1 can be attributed to the relationship between the extent of the intermediate clays and the limited
zone of influence of AT-3A (now retired and replaced by AT-11, AT-12, and AT-13). The zone of
influence itself is difficult to delineate downgradient of these extraction wells because of the low relief in
the area. Capture in the area of the nose between AT-3A and AT-10 has also always been an area of
uncertainty, thought to be an area of high-permeability sediments, but the analysis of the new hydraulic
profile resulting from the new extraction wells is being evaluated and is expected to show improved
performance in this area. The post installation capture zone analysis of the new wells indicates the wells

are capturing the contaminated plume and meets the ROD requirements.

8.1.4 Source Remediation

Because the Vegetable Oil Pilot Project Report discussed in the prior Five-Year Review Report
acknowledged that the induced “geochemical changes (were) neither spatially uniform nor temporally
consistent”, there has been no additional vegetable oil (or other pilot testing) implementations. Since the
last five-year review, no additional remediation technologies have been determined to be viable at this
site by the Navy, EPA, or MPCA. The Navy anticipates conducting voluntary optimization sampling under
the building slab, in the vicinity of the plating shop, in 2013 that could provide new information to help
optimize remediation of groundwater under the building via other technologies and assist the groundwater

model.

8.1.5 Vapor Intrusion (VI)

Although the results of conservative screening indicate that no unacceptable VI exposures are occurring
for OU1L, the Navy will work with EPA and MPCA to review the site conceptual model and evaluate
whether a completed VI pathway exists. The site conceptual model may change based on the results of
the pending voluntary optimization sampling, property transfer, and potential subsequent property
redevelopment. Although not resulting in a specific recommendation, the site conceptual model will be
updated as appropriate based on new information and will be used to evaluate whether a complete
exposure pathway for VI has resulted. VI may be a potential future issue that may need to be addressed
if the NIROP building is reoccupied and/or the NIROP property is redeveloped, and the site conceptual
model will be reviewed following the voluntary optimization sampling, which would include recalculation of
the JE model.
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8.2 OU2 AND OUS3 ISSUES

No issues affecting remedy protectiveness have been identified for OU2 or OU3. Although the results of
conservative soil screening for OU3 indicate that no unacceptable VI exposures are occurring, the Navy
will work with EPA and MPCA to review the site conceptual model and evaluate whether a completed VI
pathway exists. The site conceptual model may change based on the results of the pending voluntary
optimization sampling, property transfer, and potential subsequent property redevelopment. Although not
resulting in a specific recommendation, the site conceptual model will be updated as appropriate based
on new information and will be used to evaluate whether a complete exposure pathway for VI has
resulted. VI may be a potential future issue that may need to be addressed if the NIROP building is
reoccupied and/or the NIROP property is redeveloped, and the site conceptual model will be reviewed

following the voluntary optimization sampling, which would include recalculation of the JE model.
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9.0 RECOMMENDATIONS AND FOLLOW-UP ACTIONS

There are no issues which affect remedy protectiveness that result in recommendations or follow-up
actions. However, the following items are maintenance-related items based on evaluations conducted as
part of documents other than this five-year review (AMR, RAWP, voluntary optimization sampling) but are

still appropriate for discussion because they support the Navy’s ability to confirm remedy protectiveness.

Extraction of Contaminated Groundwater: The pump-and-treat system must remain in operation because

key groundwater contaminant concentrations continue to exceed federal MCLs.

Containment _and Extraction Remediation System: A proactive well maintenance program was

recommended and has been implemented for the extraction wells. Because redevelopment is costly and
requires the well to be off line (and therefore not extracting contaminated groundwater) for a period of
time, supplemental chemical treatments to dissolve the precipitate(s) on the pump, screen, and piping
have been investigated. Assuming that initial field tests show that this treatment works, this process can
be implemented on a regular schedule, which will likely decrease the frequency of redevelopment and
pump downtime. This proactive program, recommended in the previous five-year review, is in progress

and is continually being re-evaluated.

The Navy previously noted that some key remediation system components may be starting to experience
life-cycle maintenance items. The Navy will continue to collect data to identify system life-cycle
maintenance items and will resolve them as appropriate. For fiscal years 2011 and 2012, the Navy
expended more than $1.6 million more than routine O&M costs for the installation of the new extraction
wells and associated system upgrades. In addition, the Navy has expended additional funds for
preventative maintenance and to replace aging components, buy and install new pumps, and stock
critical spare parts to minimize system downtime. This proactive program, recommended in the previous
five-year review, is currently being implemented and is continually being re-evaluated as new conditions

arise.

As agreed to in the previous Five-Year Review Report, the following activities will continue:

e Operation, routine maintenance, and repair of the OU1 remedy to meet ROD objectives.

e Operation and monitoring the performance of the OU1 remedy in accordance with NPDES permit

requirements to determine if surface water quality standards are met in plant discharge.
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e Calculation and reporting of site emission rates of airborne treatment system COCs to ensure that

AERs are not being exceeded.

e Sampling and reporting data from riverside wells to compare to surface water TBCs for the

Mississippi River.

e Monitoring of hydraulic heads, groundwater chemistry, chemical trends, and pumping rates according

to reporting requirements of the AMRs.

Vapor Intrusion/Voluntary Optimization Sampling:

Based on the conservative screening results for OU1 and OU3, the exposure concentrations for indoor air
were lower than EPA’s target risk levels. Following the voluntary optimization sampling, the Partnering
Team will review the CSM to evaluate whether a completed VI pathway exists, and if the NIROP building
is reoccupied and/or the NIROP property is redeveloped, additional lines of evidence to refute VI potential

and vapor mitigation strategies may be necessary.

Exit Strategy:

The Partnering Team have committed to planning an exit strategy. The team commits to continually
evaluate the efficacy of the current remedies with the intention of eventually moving the site to delisting.
As part of this effort, the team will consider a wide range of options from optimizing the current remedies
to potential modifications as appropriate. The Partnering Team will continue to discuss the site in the
context of this Exit Strategy, and consider feasible and reasonable methods to put the Exit Strategy in

place.
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10.0 PROTECTIVENESS STATEMENT

10.1 OU1 PROTECTIVENESS STATEMENT

The OU1 remedy is currently protective of human health and the environment because the groundwater
extraction system is functioning as intended by the ROD. Currently land use is consistent with
commercial/industrial land use and no elements of residential land use are present, including residential
drinking water wells. The groundwater remedy will achieve long-term protectiveness when the
groundwater cleanup standards are achieved throughout the plume area. For the remedy to remain
protective in the long term, hydraulic containment must be maintained and compliance with effective

Institutional Controls (ICs) must be maintained.

10.2 OU2 PROTECTIVENESS STATEMENT

The remedy at OU2 is protective of human health and the environment and exposure pathways that could
result in unacceptable risks are being controlled via LUCs. Compliance with effective ICs must be

maintained.

10.3 OU3 PROTECTIVENESS STATEMENT

The remedy at OU3 is protective of human health and the environment and exposure pathways that could
result in unacceptable risks are being controlled via LUCs. Compliance with effective ICs must be

maintained.

10.4 SITEWIDE PROTECTIVENESS STATEMENT

The overall remedies at NIROP Fridley are protective of human health and the environment because
exposure pathways that could result in unacceptable risks are being controlled via LUCs and because the
groundwater extraction system is functioning as intended by the ROD. For the remedies to remain
protective in the long term, hydraulic containment must be maintained and compliance with effective ICs

must be maintained.
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11.0 NEXT REVIEW

The next five-year review for NIROP Fridley is required by October 2018, 5 years from the date of

signature of this review.
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PHOTO LOG
JANUARY 17, 2013

Picture 1: Plating Room Floor between 7 NW 11 Aveand 8 NW 11 Ave

Picture 2: Plating Room Floor 7 NW 11 Aveand 8 NW 11 Ave
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Picture 4: Plating Room Floor 4 NW 11 Aveand 5 NW 11 Ave
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Picture5: Plating Room Floor 4 NW 11 Aveand 5 NW 11 Ave

Picture 6: Plating Room Floor 4 NW 11 Aveand 5 NW 11 Ave
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Picture 8: Water Treatment System
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Picture 9: Building 52/53

Picture 10: Building 52/53
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Picture 11: Building 52/53
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Five-Year Review Site Inspection Checklist

. STEINFORMATION

Sitename: NIROP Fridley Date of I nspection:

Location and Region: Fridley, Minnesota/ Region5 | EPA ID: Sheila Desai

Agency, Office, or Company Leading the FYR: Weather/Temperature: 7°F
U.S. Navy (Lead Agency)

Site Inspection Attendees:

X Harvey Pokorny, NAVAFAC MW X Deepade Alwis, MPCA

[] Paul Walz, Bay West [ ] KenBrown, AECOM

[] Chris Boehm Carlson, AECOM X va Jurka, NAVFAC LANT
] Cathy Larson, AECOM [] Scott Tarmann, AECOM

[] Stephanie Warino, Tetra-Tech NUS [ ] Dean Krebs, Antea

X] Paul Lucas, Antea X Jack Knight, Antea

Remedy Includes:
Operable Unit (OU) 1 (Groundwater)

Groundwater Extraction System
e Extraction Wells
e Associated pumps, piping, and control system (Building 52/53)

Groundwater Treatment System
e Air Stripper
e Effluent discharge to Mississippi River through a National Pollutant Discharge Elimination System
(NPDES)/State Disposal System (SDS) permitted outfall (Outfall 020) (i.e., NPDES/SDS Permit
MNO0O000710).

OU2/0U3 (Soil)

Land Use Controls (LUCs) consisting of both engineering controls (ECs) and institutional controls (1Cs).

e Restrict use to industrial or restricted commercial use

e  Prohibit the disturbance of soils deeper than three (3) feet below ground surface (bgs) or the removal of
any soils excavated in those areas from the facility [i.e., North 40 or Blue and Red areas on Figure 2-5
from the Record of Decision for Operable Unit (OU) 2 and Operable Unit (OU) 3, Administrative Record
N91192 000661, dated August 2003 (OU2/0U3 ROD)]

e  Prohibit the disturbance of soils beneath the concrete pit foundations where metal-fini shing operations
previously occurred at the former Plating Shop (Green area on Figure 2-5)

e Ensure that the concrete pit floor (approximately 8 to 12 feet below grade floor) where metal-finishing
operations previously occurred at the former Plating Shop is not removed (Green area on Figure 2-5)

Attachments.  Figure 2-5 from OU2/OU3 ROD
Plating Room Floor Figure




II. INTERVIEWS (Check al that apply)

Interview 1 (O& M M anager)

Interview Participant: Paul Walz

Interview Organization: Bay West

Interview Date: 1/17/13

Interview Location: [ ] Onsite [ | ViaTelephone [X] Office
Summary of Interview:

Did any unanticipated or unusually high O& M costs occur during review period? [X] Yes[ ] No []| Other
Well replacement: systemis 13 years old.

I's the system functioning as expected? Why/why not?

Yes, with the exception of effluent pipe flow issues. Extraction well performance (i.e., specific capacity) generally
declines asthe wells age. Routine rehabilitation efforts provides some temporary (but not complete) improvement
in performance.

Have any major disruptions occurred?

Yes, failure of 3A led to system disruption and subsequent system expansi on/optimization

Have there been any spills or releases? If yes, what was done to minimize the potential for similar releases?

No.

Do you have any comments, suggestions, or recommendations regarding the site’s management
or operation?

No.

What needs to be done to optimize the system? (if not discussed for the previous question)
In process, expanded system under optimization.

Arethere any critical upgrades needed in the next 5 years?

Potential well replacement due to system aging.

Are you aware of any events, incidents, or activities at the site such as vandalism, trespassing,
or emergency responses from local authorities? If so, please give details.

In 2009 monitoring well caps were stolen from Anoka Park. The Navy was informed, and Bay West replaced the
caps.

Are you aware of any community concerns regarding the site or its operation and administration? If so, please give
details.

No.




Interview 2 (Community Representative)

Interview Participant:

Interview Organization:

Interview Date:

Interview Location: [] Visit [] Telephone [] Other
Summary of Interview:

What is your overall impression of the project? (general sentiment)

What effects have site operations had on the surrounding community?

Are you aware of any community concerns regarding the site or its operation and administration? If so, please
give details.

Are you aware of any events, incidents, or activities at the site such as vandalism, trespassing,
or emergency responses from local authorities? If so, please give details.

Do you feel well informed about the site’ s activities and progress?

Do you have any comments, suggestions, or recommendations regarding the site’ s management
or operation?




Interview 3

Interview Participant: Tim Ruda

Interview Organization: BAE Systems

Interview Date: 1/17/13

Interview Location: [X] Visit [] Telephone [] Other
Summary of Interview: Plating Room Floor

Concrete 8 to 12 inches

Sand approximately 5 to 10 feet
Concrete 8 to 12 inches

Plating floor — coated material

Interview 4

Interview Participant:

Interview Organization:

Interview Date:

Interview Location: [] Visit [ ] Telephone [] Other
Summary of Interview:




I1l. ON-SITE DOCUMENTS & RECORDSVERIFIED (Check all that apply)

1. 0O&M Documents

0O&M Manual (Old) [X] Available [ ] Not Available [] Other
As-Built Drawings [X] Included [] NotIncluded [] Other

0O&M Manual (Updated) [X] Available [ ] Not Available [] Other
As-Built Drawings [X] Included [] NotIncluded [] Other
Updated O&M Manual and As-Built drawings located on BayWest server, accessible at NIROP BayWest office.

0&M Maintenance Log (Groundwater Treatment System) [X] Available [[] Not Available [ ] Other
0&M Maintenance Log (Air Stripper) [X] Available [ ] Not Available [[] Other

Notes: Online — old ones available through 2010.

2. Site-Specific Health and Safety Plan (SSHASP)

Site-Specific Health and Safety Plan  [X] Available [] Not Available [] Other
Contingency Plan/Emergency Response Plan  [X] Included [] Not Included [] Other

Is acid treatment included in the SSHASP? [X| Yes[ ] No [] Other - Not in Bay West 2010, specific to acid.

Notes.

3. O&M and OSHA Training Records

0O&M and OSHA Training Records  [X] Available [] Not Available [ ] Other

Notes: Available offsite at Bay West office.




4, Permitsand Service Agreements

Air Discharge Permit [ ] Available [] Not Available [X] Other Substantive requirement for air limit, no

permit for air —reportsair emissions.

Effluent Discharge Permit (NPDES/SDS Permit MN0000710) [X] Available [ ] Not Available [] Other

Waste Disposal Service Agreement [ Available [ ] Not Available [X] Other
No hazardous waste generated.

Notes.

5. Groundwater Monitoring Records

Groundwater Monitoring Records  [X] Available [] Not Available [] Other
Up-To-Date [X] Yes[] No [] Other

Bay West Monthly O&M Reports  [X] Available [ ] Not Available [] Other
Spot-Check:

August 2011 [X] Available [] Not Available

November 2011 [X] Available [ ] Not Available

March 2012 [X] Available [ ] Not Available

Notes:




6. Dischar ge Compliance Records

Air Discharge Compliance Records [ | Available [] Not Available [X] Other Submitted on a quarterly
basisin the Monthly Status Reports. Alsoincluded in AMR
Up-To-Date [X] Yes[ ] No [] Other

Have the site-specific air emission rates (AERs) been updated following the system modifications?
] Yes[X] No [] Other Not close to exceeding air emission rates, calculated with new wells.

According to the OU1 ROD, no air emission controls were required for the air strippers. Site-specific AERs were
calculated for carcinogenic compounds that could potentially be emitted from operation of the groundwater
treatment facility. “Any system modifications are subject to permit approval and can result in permit
modifications. These permit modifications could result in modified AERS.”

Water (Effluent) Discharge Compliance Records  [X] Available [] Not Available [] Other

Up-To-Date [X] Yes[] No [] Other In monthly reports
Online
Notes:
7. Daily Access/Security Logs

Daily Access/Security Logs (Interior) [] Available [ ] Not Available [X] Other
Daily Access/Security Logs (Exterior) [ ] Available [] Not Available [X] Other

Notes: BAE interior — controlled locks for treatment area, and controlled access to BAE facility.




IV. O&M COSTS

1 O&M Organization

O&M Organization: Bay West

2. O&M Cost Records

[] To beevaluated during review of the FY R Report
O&M Cost Records [ ] Available [X] Not Available [ ] Other

Is afunding mechanism/agreement currently in place? [X] Yes[] No [] Other

Notes:

3. Unanticipated or Unusually High O& M Costs During Review Period

Did any unanticipated or unusually high O&M costs occur during review period? [ ] Yes[ | No [X] Other

Notes: See Bay West interview.




V. ACCESSAND INSTITUTIONAL CONTROLS

A. Access

Are accessrestrictions in place to prevent damage and/or exposure?
Monitoring Wells  [X] Yes[] No []| Other

Locks and bollards around some.

Extraction Wells [X] Yes[ ] No [] Other

Locks and bollards.

Building52/53 [X] Yes[] No [] Other

Air Stripper  X] Yes[ ] No [] Other

Locked fence

North 40 (Blue and Red areason Figure 2-5) [X] Yes[ ] No [] Other
Fence

Former Plating Shop (Green areaon Figure 2-5) [X] Yes[ ] No [] Other

Locked room.

Notes:




C. Ingtitutional Controls(ICs)

1 Implementation and Enfor cement
Based on site condition:

Has soil deeper than three (3) feet bgs been disturbed inthe North 40? [] Yes[X] No [] Other

Has any soil been excavated fromthe North 40? [] Yes[X] No [] Other

Does not have signs of digging or disturbance.

Has soil beneath the concrete pit foundations in the Former Plating Shop been disturbed?
[] Yes[X] No [] Other

Has the integrity of the concrete pit foundations in the Former Plating Shop been compromised?

] Yes[X] No [] Other

Has the integrity of the Former Plating Shop floor been compromised? [ ] Yes[X] No [ ] Other

Settlement cracks.

Note: upper floor isintact with a crack between 7NW 11Ave and 8NW 11 Ave (see photos 1 through 3) and also
between 4NW and 5NW 11 Ave (see photos 4 through 6).

Are|Csbeing fully enforced? [X] Yes[ ] No [] Other

Type of monitoring being utilized for the North 40? [ ] Self-Reporting [X] Inspection Visits [ ] Drive By

Frequency of monitoring? X Regular [] Irregular [] Other




Reporting is up-to-date? [X] Yes[ ] No [] Other

Violations have been reported? [] Yes[X] No [] Other

Other Problems or Suggestions:

2. Adequacy

ArelCsadequate? [X] Yes[ ] No [] Other

D. General

1 Vandalism/trespassing

Do any signs of vandalism/trespassing exist? [ | Yes[X] No [] Other

Notes:

2. Land use changeson site

Have land use changes occurred onsite? [ | Yes[X] No [] Other

Notes:




3. Land use changes off site

Have land use changes occurred offsite? [ ] Yes[X] No [] Other

Notes:




V1. GENERAL SITE CONDITIONS

A. Roads

Areroadsin good condition? [X] Yes[ ] No [X] Other
Not applicable

B. Other Site Conditions




IX. GROUNDWATER REMEDIES

A. Groundwater Extraction Wells, Pumps, and Pipelines

1. Groundwater Extraction Wells

Operating asintended? [X| Yes[ ] No [] Other

Typical maintenance required on the groundwater extraction wells?
Ste walkthrough is conducted 2-3 times per week and system is observed remotely on a daily basis. During the
site walkthrough, the following items are checked: systems, flow rates, polymer feed, SCADA.

Frequency of maintenance?

ongoing

Next scheduled maintenance?

daily

Arethere any signs of exterior damage? [ ] Yes[X] No [] Other

Arethereany signs of vandalism? [ ] Yes[X] No [] Other

Are groundwater extraction wellslabeled? [X] Yes[ ] No [] Other

Notes/Observations:




2. Pumps, Wellhead Plumbing, and Electrical

Operating asintended? [X] Yes[ ] No [] Other

Typical maintenance required on the pumps, wellhead plumbing, and electrical?
Yes
Frequency of maintenance?

Ongoing

Next scheduled maintenance?

Extraction wells are gauged one time per week, and pumps and drop pipes are pulled and cleaned approximately
quarterly. Electrical system observed daily.

Electrical issues? [ ] Yes[X] No [] Other

Alarm systeminplace? [X] Yes[ ] No [] Other

Frequency of alarm system testing? [X] Yes[ ] No [] Other

Virtual monitoring

Alarm system back-up inplace? [X] Yes[ | No [] Other

Is an automatic shut-off systemin place? [X] Yes[] No [] Other

Frequency of shut-off systemtesting? [X] Yes[ ] No [] Other

Notes/Observations:




3. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances

Operating asintended? [X] Yes[ ] No [] Other

Typical maintenance required on extraction system pipelines, valves, valve boxes, and other appurtenances?
Yes

Frequency of maintenance?
Ongoing

Next scheduled maintenance?
Ongoing

Are extraction system pipelines, valves, valve boxes, and other appurtenances labeled?
Yes
Arethereany signs of leaksor staining? [ ] Yes[X] No [] Other

Are electrical enclosures and panels properly rated and functional? [X] Yes[ ] No [] Other

Are electrical panels properly labeled? [X] Yes[] No [] Other

Notes/Observations:




4, Building 52/53

Areall doorslockable? [X] Yes[ ] No [] Other

Isthe building roof in good condition? [X] Yes[ ] No [] Other

Are parts, equipment, chemicals properly stored? [X| Yes[ | No [] Other

Arethere any signs of staining present onthefloor? [] Yes[X] No [] Other

Aresigns of leaksin the building roof present? [ ] Yes[X] No [] Other

Does the building floor appear to be in good condition? [X] Yes[ ] No []| Other

Arethere any signs of exterior damage? [ | Yes[X] No [] Other

Arethereany signs of vandalism? [ ] Yes[X] No [] Other

Notes/Observations:




5. Spare Parts and Equipment

Inventory of parts/spare parts readily available? [X] Yes[ ] No [] Other

Is contact information for ordering spare parts readily available? [X] Yes[ ] No [] Other

Notes/Observations:

C. Treatment System (Air Stripper)

1. Treatment Train

Areany additives utilized? [X] Yes[ ] No

If yes, what type of additiveisutilized? [X] Chelation Agent [X] Flocculent [X] Polymers

How/where are additives stored?

Pallets and containment pads on concrete and secondary containment.

Are additives utilized to prevent dissolved metalsin the groundwater from precipitating out of the groundwater in
process piping? [X] Yes[ ] No [] Other

Are sampling ports properly marked and functional? [X] Yes[ ] No [] Other

Operating asintended? [X| Yes[ ] No [] Other




Typical maintenance required?
yes

Frequency of maintenance?
ongoing

Next scheduled maintenance?
Ongoing

Are sampling/maintenance logs displayed and up-to-date? [X] Yes[ ] No [] Other
Online

Is equipment properly labeled/identifiable? [X] Yes[ ] No [] Other

How much groundwater istreated annually?  See Annual Monitoring Report (AMR)

Notes/Observations:

2. Electrical Enclosures and Panels (properly rated and functional)

Are electrical enclosures and panels properly rated and functional? [X] Yes[ ] No [] Other

Are electrical panels properly labeled? [X] Yes[] No [] Other

Notes/Observations:




3. Tanks, Vaults, and Storage Vessels

Operating/functioning asintended? [X] Yes[ ] No [] Other

Typical maintenance required on tanks, vaults, and storage vessels?

Checked for leaks/deficiencies during regular inspection.

Frequency of maintenance?

Weekly

Next scheduled maintenance?
ongoing

Secondary containment in place? [X] Yes[ | No [] Other

Notes/Observations:




4, Treatment Building(s)

Are parts, equipment, chemicals properly stored? [X] Yes[ ] No [] Other

Arethere any signs of staining present onthefloor? [ ] Yes[X] No [] Other

Aresigns of leaks in the building roof present? [] Yes[X] No [] Other

Does the building floor appear to be in good condition? [X] Yes[ ] No []| Other

Notes/Observations:




D. Monitoring Wells

1 Monitoring Wells

Can al monitoring wells be assessed for sampling and/or water levels? [] Yes[] No [X] Other
All accessible with proper clearance.

Typical maintenance required for the monitoring wells?
No.

Frequency of inspections?
Annually.

Next scheduled inspection?
November 2013 for all wellss. A limited number of wells are inspected more frequently.

Are wells that are not sampled inspected during sampling events?
All wellsinspected during annual groundwater monitoring event.

Frequency of maintenance?
N/A

Next scheduled maintenance?
N/A

Arethere any signs of exterior damage? [ | Yes[X] No [] Other

Arethere any signs of vandalism? [] Yes[X] No [] Other

Are monitoring wellslabeled? [X] Yes[] No [] Other

Notes/Observations:




2. Monitoring Data

Has monitoring data been routinely submitted? [X] Yes[ ] No [] Other

Is the monitoring data of acceptable quality? [X| Yes[ ] No [] Other

Notes:

3. Monitoring Data Suggests

X To be evaluated during review of the FY R Report




XI. OVERALL OBSERVATIONS

A. I mplementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as designed. Begin
with a brief statement of what the remedy isto accomplish (i.e., to contain contaminant plume, minimize
infiltration and gas emission, etc.).

Remedy is functioning as designed.

B. Adequacy of O&M

Describe issues and observations related to the implementation and scope of O&M procedures. In particular,
discuss their relationship to the current and long-term protectiveness of the remedy.

No obvious issues.

C. Early Indicators of Potential Remedy Problems

Describe issues and observations such as unexpected changesin the cost or scope of O&M or a high frequency of
unscheduled repairs that suggest that the protectiveness of the remedy may be compromised in the future.

Some extraction wells are aging and may lose efficiency over time. Mechanical failure of extraction wells has
also occurred.

Were any early indicators of potential remedy problem observed that suggest the protectiveness of the remedy
may be compromised inthe future? [ ] Yes[X] No [] Other

Will measures be proposed to address vapor intrusion? [ ] Yes[ | No [X] Other

Not at thistime. Conservative screening results indicate exposure concentrations are lower than EPA’ s target risk
levels.

D. Opportunitiesfor Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.

X To be evaluated during review of the FY R Report




Notes/Observations




Notes/Observations




Weélls

Isthe well in good condition?

Monitoring Wells 15-1S [] Yes[] No [] Other
1-1S [] Yes[] No [] Other

1-PC [] Yes[ ] No [] Other 15-S [] Yes[ ] No [] Other
1-S [] Yes[ ] No [] Other 15-D [] Yes[ ] No [] Other
1-D [] Yes[ ] No [] Other 16-1S [] Yes[ ] No [] Other
2-1S [] Yes[ ] No [] Other 16-S [] Yes[ ] No [] Other
2-PC [ ] Yes[] No [] Other 16-D [ ] Yes[] No [] Other
2-S [ ] Yes[] No [] Other 17-S [ ] Yes[] No [] Other
2-D [] Yes[] No [] Other 17-D [] Yes[] No [] Other
3-PC [] Yes[] No [] Other 18-S [] Yes[] No [] Other
3-IS [] Yes[] No [] Other 19-S [] Yes[] No [] Other
3-S [] Yes[] No [] Other 20-S [] Yes[ ] No [] Other
3-D [] Yes[] No [] Other 21-S [] Yes[] No [] Other
4-1S [] Yes[] No [] Other 22-S [] Yes[] No [] Other
4-PC [] Yes[ ] No [] Other 23-S [] Yes[ ] No [] Other
4-S [ ] Yes[] No [] Other 24-S [ ] Yes[] No [] Other
4-D [] Yes[ ] No [] Other 25-S [] Yes[ ] No [] Other
5-1S [] Yes[ ] No [] Other 26-S [] Yes[ ] No [] Other
5-PC [ ] Yes[] No [] Other 27-S [ ] Yes[] No [] Other
5-S [] Yes[] No [] Other PES-MW-1 [] Yes[] No [] Other
5-D [] Yes[] No [] Other PES-MW-2 [] Yes[ ] No [] Other
6-1S [] Yes[] No [] Other PES-MW-5 [] Yes[] No [] Other
6-S [] Yes[] No [] Other PES-CW-2 [] Yes[] No [] Other
6-D [] Yes[] No [] Other UD-63S [] Yes[ ] No [] Other
7-1S [] Yes[] No [] Other USGS-1 [] Yes[] No [] Other
7-S [] Yes[ ] No [] Other USGS-2 [] Yes[ ] No [] Other
7-D [] Yes[ ] No [] Other USGS-3 [] Yes[ ] No [] Other
8-1S ] Yes[ ] No [X] Other Missing USsGS-4 [ ] Yes[] No [] Other
cover USGS-5 [] Yes[ ] No [] Other
8-S [] Yes[ ] No [] Other USGS-6 [] Yes[ ] No [] Other
8-D [ ] Yes[] No [] Other USGS-7 [ ] Yes[] No [] Other
9-S [] Yes[] No [] Other USGS-8 [] Yes[] No [] Other
9-D [] Yes[] No [] Other USGS-9 [] Yes[ ] No [] Other
10-1S [] Yes[] No [] Other USGS-10 [] Yes[] No [] Other
10-S [] Yes[] No [] Other MS-28S [] Yes[ ] No [] Other
10-D [] Yes[] No [] Other MS-28I [] Yes[] No [] Other
11-SB [] Yes[] No [] Other MS-28D [] Yes[] No [] Other
11-S [] Yes[ ] No [] Other MS-29S [] Yes[ ] No [] Other
11-D [] Yes[ ] No [] Other MS-29I [] Yes[ ] No [] Other
12-1S [] Yes[ ] No [] Other MS-29D [] Yes[ ] No [] Other
12-S [] Yes[ ] No [] Other MS-30S [] Yes[ ] No [] Other
12-D [] Yes[ ] No [] Other MS-30I [] Yes[ ] No [] Other
13-1S [] Yes[] No [] Other MS-30D [] Yes[ ] No [] Other
13-S [] Yes[] No [] Other MS-31S [] Yes[ ] No [] Other
13-D [] Yes[] No [] Other MS-31l [] Yes[] No [] Other
14-1S [] Yes[] No [] Other MS-31D [] Yes[ ] No [] Other
14-S [] Yes[] No [] Other MS-32S [] Yes[ ] No [] Other
14-D [] Yes[] No [] Other MS-32I [] Yes[ ] No [] Other



MS-32D
MS-33S
MS-33I
MS-33D
MS-34S
MS-341
MS-34D
MS-35S
MS-35I
MS-35D
MS-36S
MS-36l
MS-36D
MS-37S
MS-38S
MS-39S
MS-40I
MS-40D
MS-40S
MS-41D
MS-41S
MS-41|
MS-42
MS-43S
MS-43I
MS-43D

Extraction Wells
AT-3A
AT-5A
AT-5B
AT-7
AT-8
AT-9
AT-10
AT-11
AT-12
AT-13

o [] Other
[] Other
[] Other
[] Other
[] Other
[] Other
[] Other
[] Other
[] Other
[] Other
[] Other
[ ] Other
[] Other
[] Other
[] Other
[] Other
[] Other
[] Other
o [] Other
o [] Other
o [] Other
o [] Other
o [] Other
o [] Other
[] Other
[] Other

O O0Oo0Oo0Oo0oo

R P e P P T T T T TT Y

PRBRRBBRBRBRARBRBIRBBRRBBRB B A

2222222222222 2222222222222
O O0OO0OO0OO0OO0O0OO0OO0OO0oOOo

o O

O

o [X] Other
o [] Other
o [] Other
o [] Other
o [] Other
o [] Other
o [] Other
o [] Other
o [] Other
o [] Other

I A

XIXIXIXXX XXX
<< <<<<<<<=

N
N
N
N
N
N
N
N
N
N

BRBABBBBRRR

MS-44S
MS-44i
MS-44D
MS-45S
MS-45I
MS-46S
MS-46l
MS-47S
MS-47
MS-47D
MS-48PC
MS-49S
MS-49I
MS-49D
MS-50PC
MS-511
MS-52S
MS-52I
MS-52D
MS-53PC
MS-54S
MS-54
MS-55I
MS-56S
MS-561

— Abandoned in 2012

o [] Other
o [] Other
o [] Other
o [] Other
[] Other
[] Other
[] Other
[] Other
[] Other
[] Other
[] Other
[ ] Other
[] Other
o [] Other
o [] Other
o [] Other
o [] Other
o [] Other
o [] Other
o [] Other
o [] Other
o [] Other
o [] Other
o [] Other
o [] Other

<< << << < <<
PRBRBRBRARBRBRABRBBRBRBRARBBRBBA
OO O0OO0OO0OO0OO0OO0OO0o

O

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

O



Supplemental I nfor mation for Five-Year Review Site Inspection

Information from Records of Decision

OU1 (Groundwater)

The remedial action specified in the Record of Decision for Ground Water Remediation, Administrative Record
N91192 000078, dated September 28, 1990 (OU1 ROD) was ‘ hydraulic containment and recovery of all future
migration of contamination groundwater from the NIROP and the recovery, to the extent feasible, of groundwater
contamination downgradient of the NIROP.’

The selected remedy included the installation and operation of groundwater containment and extraction wells with a
two-phased plan for disposal of groundwater from the well system. Under Phase I, groundwater from the extraction
system was discharged to an existing sanitary sewer system for treatment at alocal wastewater treatment facility.
Under Phase |1, a groundwater treatment system was constructed and is being operated to provide longer-term
groundwater treatment. Treated groundwater from the on-site treatment facility is discharged to the Mississippi River
through a National Pollutant Discharge Elimination System (NPDES)/State Disposal System (SDS) permitted outfall
(Outfall 020) (i.e., NPDES/SDS Permit MN0000710).

No air emission controls were required for the air strippers. Site-specific air emission rates (AERs) were calculated for
carcinogenic compounds that could potentially be emitted from operation of the groundwater treatment facility. “Any
system modifications are subject to permit approval and can result in permit modifications. These permit
modifications could result in modified AERS.”

According to the Five Y ear Review Report, dated November 13, 1998 (1998 FY R), the remedia objectivesinclude:

e |nstallation and operation of a groundwater containment and recovery system to hydraulically contain TCE
contaminated groundwater to prevent further migration and to ultimately restore groundwater quality in the
aquifer to MCLs.

e |nstallation and operation of a groundwater containment and recovery system to recover, to the extent
feasible, TCE contaminated groundwater beneath Anoka County Park.

0U2/0U3 (Soil)

The remedial action specified in the Record of Decision for Operable Unit (OU) 2 and Operable Unit (OU) 3,
Administrative Record N91192_ 000661, dated August 2003 (OU2/0U3 ROD) was Land Use Controls (LUCs)
consisting of both engineering controls and institutional controls. The LUC performance objectives are:

e Torestrict the use of the Property to industrial or restricted commercial use, until and unless EPA and MPCA
determine that concentrations of hazardous substances in the soils have been reduced to levels that allow for a
less restrictive use.

e To prohibit the disturbance of soils deeper than 3 feet below ground surface in those Designated Restricted
Areas shown in Figure 2-5 or the removal of any soils excavated in those Areas from the facility without the
prior written approval of the U.S. EPA and MPCA.

e To prohibit the disturbance of soils beneath the Designated Restricted Area known as the concrete pit
foundations where metal -finishing operations previously occurred at the former Plating Shop within the Main
Manufacturing Building without the prior written approval of the U.S. EPA and MPCA.

e To ensure that the concrete pit floor (approximately 8 to 12 feet below grade floor) where metal finishing
operations previously occurred at the former Plating Shop within the Main Manufacturing Building is not
removed without the prior written approval of U.S. EPA and MPCA. That floor will serve as an Engineering
Control.



Information from Comprehensive Five-Y ear Review Guidance, EPA 540-R-01-007, dated June 2001 (FY R Guidance)

Technical Assessment Questions
Question A: Isthe remedy functioning as intended by the decision document?

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

Question C: Has any other information come to light that could call into question the protectiveness of the remedy?


http://www.epa.gov/superfund/accomp/5year/index.htm

ATTACHMENT 3

TCE ISOCONCENTRATION MAPS AND
APPROXIMATE CAPTURE ZONE CONFIGURATIONS

FIGURES WERE DEVELOPED FROM DATA COLLECTED DURING THE
AUGUST 2012 ANNUAL SAMPLING EVENT

Figure 1 Approximate Capture Zone Configurations and TCE Isoconcentration Map,
Shallow Drift Extraction Wells

Figure 2 Approximate Capture Zone Configurations and TCE Isoconcentration Map,
Intermediate Drift Extraction Wells

Figure 3 Approximate Capture Zone Configurations and TCE Isoconcentration Map, Deep
Drift Extraction Wells

Figure 4 August and September 2012 TCE Concentrations and Potentiometric Surface
Bedrock Wells
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DRAWN BY CONTRACT NUMBER CTO NUMBER
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ATTACHMENT 4

JOHNSON-ETTINGER MODEL RESULTS



GW-ADV
Version 3.1; 02/04

Reset to

DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

1

YES

OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc. below)

¥

MORE
¥

MORE
¥

¥

ENTER ENTER
Initial
Chemical groundwater
CAS No. conc.,
(numbers only, Cw
no dashes) {ug/L) Chemical
[ 79016 1.80E+03 | l Trichloroethylene
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of Lyt (cell G28) Soil
Average below grade Thickness Thickness stratum A User-defined
soil/ to bottom Depth Thickness of soil of soil Soll SCS stratum A
groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type soil vapor
temperature, space floor, to water table, stratum A,  (Enter value or 0)  (Enter value or 0) directly above soil type {used to estimate OR permeability,
Ts Le Lwr ha hp he water table, directly above soil vapor ky
(°C) {cm) (cm) (cm) {cm) (cm) (Enter A, B, or C) water table permeability) (cm?)
[ 10 30 | 580 580 [ 0 I 0 A I S ] [1.00E-08
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
SCS soil dry soil total soil water-filled SCS soil dry soil total soit water-filled SCs soil dry sofl total soil water-filled
soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
A nA ewA B nB 6, B c nC 9, o]
Lookup Soll P ol Lookup Soil o v, Lookup Soil o .
(g/em’) {unitless) (cm/em”) (g/iem”) {unitless) {cm®/cm®) (g/cm’) (unitless) (cm’cm®)
L S 1,66 | 0.375 [ 0054 ] C | 1.43 0.458 | 0.215 | C | 1.43 | 0.459 | 0.215 |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor
space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate
Lerack AP Lg Wg Ha w ER Qg
{cm) (g/cm-s?) {cm) {cm) (em) {cm) (1/h) (Um)
[ 10 40 36576 | 51206 | 366 I 0.1 1 ] C—
ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for
carcinogens,  noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATc ATne ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)
[ 70 30 30 350 1.0E-06 | 1

Used to calculate risk-based
groundwater concentration.
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source- soil soil soil effective soil soil soil Thickness of  porosity in porosity in porosity in wall
Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zZone, zone, zone, zone, perimeter,
T LT eaA eaa eac Sle ki krg kv ch Nez 9a,z:z 9w.(:z Xcrack
(sec) (cm) (cm*em®)  (em®em®) (cm?/em®) (em¥cm®) (cm?) (cm?) (em?) (cm) (em¥em®  (cm%cm®) (cm®/cm®) {cm)
| 9.46E+08 | 550 | 0321 | 0244 | 0.244 | #N/A | #N/A | #N/A ] 1.00E-08 | 17.05 [ 0375 [ 0122 | 0253 | 175,564 |
Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C Zone overall
Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion
ventilation below area below ave. groundwater  ave. groundwater  ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,
Qbuiding Ag n Zerack AH, 1g Hyg H'rg M1 D, D" D" D", D% Ly
(cm/s) {em?) {unitless) (cm) {cal/mol) (atm-m*/mol) (unitless) {gfcm-s) {cm®/s) {cm/s) {cm’ss) {em’ss) (cm’/s) (cm)
[ 1.90E+08 | 1.88E+09 | 9.35E-06 | 30 ] 8,557 | 4.78E-03 | 2.06E-01 [ 175604 | 128E-02 | 0.00E+00 | 0.00E+00 | 5.09E-04 | 7.31E-03 | 550
Exponent of Infinite
Average Crack equivalent source Infinite
Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference
length, conc., radius, into bidg., coefficient, crack, number, coefficient, conc., factor, conc.,
k
Lp Csource Terack Qsoil Dcrac Acrack exp(Pe') o4 Cbuilding URF RiC
(cm) {ng/m’) (cm) (cm’s) (cm®/s) (em®) (unitless) (unitless) (ug/m°) (ug/m®y" (mg/m’)
| 30 ] 370E+05 | 0.10 | 3.93E+02 | 1.28E-02 | 1.76E+04 | 4 14E+07 [ 20306 | 753E-01 [ 11E-04 | 4.0E-02 |
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ATTACHMENT 5

DECEMBER 15, 2009 LETTER FROM MPCA



December 15, 2009

Mr. Howard M. Hickey Mr. Douglas Hildre, P.E.

Regional Project Manager Environmental Affairs Manager
NAVFAC Midwest BAE Systems Land and Armaments
201 Decatur Avenue, Building 1A 4800 East River Road

Great Lakes, IL 60088-2801 Minneapolis, MN 55421-1498

Dear Mr. Hickey and Mr. Hildre:

This letter is to notify you the criteria that will be used by Minnesota Pollution Control Agency
(MPCA) to determine compliance with Minnesota surface water requirements have been
modified. As discussed previously over the telephone with you, the MPCA is modifying water
quality standards that apply to both Navy Industrial Reserve Ordnance Plant (NIROP) and FMC
Corporation Superfund sites.

The reach of the Mississippi River in question is classified both as Class 2Bd and Class 2B. The
definitions of these classifications are as follows:

Class 2Bd waters.

The quality of Class 2Bd surface waters shall be such as to permit the
propagation and maintenance of a healthy community of cool or warm water
sport or commercial fish and associated aquatic life and their habitats. These
waters shall be suitable for aquatic recreation of all kinds, including bathing,
for which the waters may be usable. This class of surface waters is also
protected as a source of drinking water. (Minn. R. 7050:0220 subp. 3
https://www.revisor.mn.gov/rules/?1d=7050.0222)

Class 2B waters.

The quality of Class 2B surface waters shall be such as to permit the
propagation and maintenance of a healthy community of cool or warm water
sport or commercial fish and associated aquatic life, and their habitats.
These waters shall be suitable for aquatic recreation of all kinds, including
bathing, for which the waters may be usable. This class of surface water is
not protected as a source of drinking water. (Minn. R. 7050:0220, subp. 4
https://www.revisor.mn.gov/rules/?1d=7050.0222)

As a result of an informal inquiry by the U.S. Navy, the MPCA reviewed the compliance
requirements for the contaminant plumes of both Superfund sites. Minneapolis Water Works
(MWW), which supplies drinking water to more than 500,000 people, is the main receptor down-
gradient from where the contaminant plumes of both sites enter the Mississippi River. Protection
of this critical drinking water use is paramount to any regulatory decision made by the MPCA in


https://www.revisor.mn.gov/rules/?id=7050.0222
https://www.revisor.mn.gov/rules/?id=7050.0222
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regards to the two Superfund sites. As means of addressing the Navy’s concerns and protecting a
vital drinking water source, the MPCA has determined that, NIROP and FMC Corporation
Superfund sites must:

1. Meet Class 2Bd surface water quality standards in river water up-gradient from the
MWW.

2. Meet Class 2B surface water quality standards in the compliance wells along the river
and any seeps along the riverbank in order to protect aquatic life, especially benthic
organisms.

Table 1. Class 2Bd Chronic Standards and Class 2B (Aquatic Life) Chronic Standards for
Contaminants of Concern at NIROP and FMC Corporation Superfund Sites.

Chemical Class 2Bd Chronic | Aquatic Life
Standard* Chronic Standard
tetrachloroethene (PCE) | 3.8 pg/L 8.9 ug/L
trichloroethene (TCE) 25 ng/L 120 pg/L
cis 1,2- 50 pg/L none
dichloroethene +
trans 1,2- 100 pg/L none
dichloroethene+
vinyl chloride 0.18 pg/L 9.2 ng/L

*for definitions of this and other terms please check the Minnesota Office of the Revisor of
Statutes web page: https://www.revisor.mn.gov/rules/?1d=7050.0218

+ Minnesota Department of Health’s Health Risk Limits (HRL). For more information check
web page http://www.health.state.mn.us/divs/eh/risk/guidance/gw/table.html

The MPCA Water Quality staff determined that it is appropriate to apply water quality standards
for the protection of aquatic life in the compliance wells to protect benthic aquatic organisms.
Additionally, the MPCA expects meeting these concentrations will be protective of Class 2B(d)
drinking water standards in the Mississippi River. Part of the basis for assigning these
concentrations in the compliance wells as protective is due to the fact that no trichloroethene
(TCE), the main contaminant in both NIROP and FMC sites or its metabolites, had been detected
for the last ten (10) years at the water intake from the Mississippi River at MWW. Please note
that a small, but significant tetrachloroethene (PCE) plume is also present in an area down-
gradient of the FMC Corporation site, and appears to be entering the Mississippi River and must
also be addressed.

As a condition of the modification of the monitoring well compliance concentrations, the MPCA
will require that the Navy and BAE coordinate the preparation and implementation of a sampling
plan to characterize PCE, TCE and vinyl chloride and in river water. This plan will serve to
evaluate the presence of these compounds from river water samples collected in a location up
gradient from the NIROP and FMC sites, and in river water samples collected in a location
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approximately mid-point between the MWW water intake and the NIROP and FMC monitoring
wells.

The sampling plan will need to select sample sites and depths based on an understanding of the
hydrological, fate and transport characteristics of TCE from inputs of the NIROP and FMC non
point sources. The river water must be sampled for a minimum of three (3) years during historic
low flow time, starting in 2010. During such sampling events, if any river water samples were
found to contain any of the COCs above Class 2Bd Chronic Standards, the MPCA, with

U.S. Environmental Protection Agency’s concurrence, will determine the means of addressing
the exceedences. The regulators will consult you prior to such determination(s).

Protection of surface water will be achieved through the following activities:

1) Existing monitoring wells and seeps will be monitored to record concentrations of those
contaminants that have numeric standards for aquatic life: PCE, TCE, and vinyl chloride.

2) The chronic value of the class 2B surface water quality standard for PCE TCE and vinyl
chloride will be used as the cleanup goal. Detection of any of these chemicals from any
sample of any compliance well or seep must not exceed the class 2B chronic standard for
at least one year in order for MPCA to determine that the respective site is in compliance.

Please note, that the sampling regime described above is in addition to the remediation and
monitoring activities that are required by respective decision documents for each site. In the
coming weeks, [ will contact both of you to set up a conference call to discuss details of
implementation of the new standards applied to surface water along the subject stretch of
Mississippi River.

Please contact me if you have any further questions at 651-757-2572 or email me at
deepa.dealwis(@state.mn.us. I look forward to working both of you to remediate your
respective sites.

Sincerely,

Deepa deAlwis

Project Manager

Superfund, RCRA & Voluntary Cleanup Section
Remediation Division

DA:csa

cc: Mary Tierney, U.S. EPA
Phillip Monson, Environmental Analysis & Outcomes Division, MPCA
John Estes, Delta Environmental


mailto:deepa.dealwis@state.mn.us
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