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1 EXECUTIVE SUMMARY

This Fiscal Year (FY) 2019 Annual Performance Report (APR) summarizes the status of remedy
implementation, and addresses how the remedies are performing, for each of the three operable units
related to the New Brighton/Arden Hills (NB/AH) Superfund Site. Figure 2-1 shows the approximate
locations of the three operable units (OUs). This APR covers FY 2019 (October 1, 2018 through
September 30, 2019). A 5-year review was also completed in FY 2019 (Dawson 2019).

Records of Decision (RODs) have been signed for each of the three OUs:

e OU1 ROD signed 1993; Amended 2006 (#1); Explanations of Significant Difference (ESD) signed in
2020 (#1)

e 0OU2 ROD signed 1997; Amended 2007 (#1), 2009 (#2 and #3), 2012 (#4), 2014 (#5) and 2018 (#6);
ESDs signed in 2009 (#1 and #2), 2019 (#3), and 2020 (#4)

e OU3 ROD signed 1992; Amended 2006 (#1)

The RODs, and subsequent Amendments and ESDs, present the major components of the final remedies
for the media of concern. This report looks at each of the major components and addresses:

1. Are the remedies being implemented? (Compliance check with the RODs and ROD Amendments)
2. Are the remedies doing what they are supposed to?

Table 1-1 summarizes the status of remedial actions at the end of FY 2019. Following are highlights of
the accomplishments for each OU, as well as other activities during FY 2019.

Operable Unit 1 (OU1)

QU1 consists of the finorthd plume of volatile organic compound (VOC) groundwater impacts. The current
remedy for OU1 consists of pumping from six municipal wells (New Brighton Municipal [NBM] wells NBM
#3, #4, #5, #6, #14, and #15), treating the extracted groundwater through the Permanent Granular
Activated Carbon (PGAC) and Ultraviolet/Peroxide Advanced Oxidation Process (AOP) systems, and
discharging the treated water to the New Brighton water supply system for distribution as potable water.
Routine OU1 remedy pumping was ceased on April 15, 2015, with notice to the United States
Environmental Protection Agency (USEPA)/Minnesota Pollution Control Agency (MPCA), due to detection
of 1,4-dioxane in the Prairie du Chien and Jordan Aquifer municipal wells. The system was brought back
on-line in November 2018 after the treatment train was modified. This modification was needed because
PGAC does not remove 1,4-dioxane. Highlights for FY 2019 are:

¢ A new treatment technology using ultraviolet/AOP was brought online in November 2018. An ESD to
the 1993 OU1 ROD remedy regarding AOP treatment is being prepared.

e The Minnesota Department of Health (MDH) Special Well Construction Area (SWCA) remains in
effect. The MDH has the regulatory responsibility to assure that wells constructed in the advisory area
meet appropriate well construction and human health requirements. In FY 2019, there were no new
recommendations for abandonment or alternate water supply. Two wells were added to the well
inventory list for FY 2020 and will be evaluated for abandonment or alternate water supply based on
data collected at that time.

arcadis.com
FY19 Final APR_09242020.docx 1-1
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Operable Unit 2 (OU2)

OU2 is the Twin Cities Army Ammunition Plant (TCAAP) property boundary in 1983, when the NB/AH
Superfund Site was placed on the National Priorities List. Sites within OU2 include Shallow Soll sites,
Deep Soil Sites, Site A Shallow Groundwater, Site C Shallow Groundwater and Surface Water, Site |
Shallow Groundwater, Site K Shallow Groundwater, Building 102, Deep Groundwater, and various
Aquatic Sites. Highlights for activities within OU2 during FY 2019 are:

¢ Shallow Soil Sites: No activities other than ongoing United States Army (Army) implementation of land
use controls (LUCs).

o Deep Soil Sites: No activities other than ongoing Army implementation of LUCs.

e Site A Shallow Groundwater

o

In accordance with the Site A Shallow Groundwater: 10-Year Evaluation Report (Wenck
Associates, Inc. [Wenck] 2008a), and with regulatory approval, the groundwater extraction
system was shut down on September 24, 2008 to evaluate monitored natural attenuation (MNA)
through abiotic degradation as a potential remedy component in lieu of groundwater extraction
and discharge. The groundwater system has remained in stand-by mode in case MNA does not
adequately control plume migration and one or more extraction wells need to be restarted. In late
2015, following review of FY 2015 groundwater monitoring results, MNA was deemed an
acceptable remedy by the USEPA and MPCA. The Army, USEPA, and MPCA drafted an
amendment to the 1997 OU2 ROD in FY 2017 to document the change in this remedy
component. Formal approval of the ROD amendment was received during FY 2018 (OU2 ROD
Amendment #6 (2018)). Annual monitoring was completed in FY 2019 per the monitoring plan.

Monitoring results from the four contingency wells located along the north side of County Road |
did not exceed the approved action levels, which are equal to the cleanup levels for all Site A
COCs. Well 01U902 exceeded the trigger level in FY 2018 but was once again below the trigger
level in FY 2019. The trend will continue to be monitored and an appropriate path forward will be
developed.

The MDH SWCA remains in effect. In FY 2019, there were no locations identified in need of well
abandonment or alternate water supply.

e Site C Shallow Groundwater

o

In accordance with the Site C Groundwater Extraction System Evaluation Report (Wenck 2008c),
and with regulatory approval, the groundwater extraction system was shut down on November
13, 2008. System operation ceased because the lead concentrations in the groundwater plume
contacting extraction wells are now below groundwater cleanup levels.

Only monitoring wells located near the source area still exceeded the groundwater cleanup level
for lead in FY 2019.

None of the groundwater contingency locations exceeded the approved lead trigger levels in FY
20109.

Continued monitoring is recommended with follow-up discussions to evaluate formal changes to
the remedy to eliminate the groundwater extraction component.
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e Site | Shallow Groundwater

o

All Site | Unit 1 monitoring wells abandoned in FY 2014 to allow demolition of building 502 and
related soil cleanup activities by Ramsey County; therefore, no new groundwater quality data are
available to evaluate.

Previous investigations show Unit 1 groundwater is discontinuous and does not extend beyond
Site I; rather, Unit 1 impacts migrate downward into Unit 3, which is hydraulically influenced by
TCAAP Groundwater Recovery System (TGRS) operation.

Monitoring well 01U667 will be reinstalled following redevelopment related grading to occur in the
area. The well was scheduled to be reinstalled in 2017 but was delayed due to the extent of
grading to be completed. The well will be reinstalled upon completion of the regrading and related
construction at the Site.

e Site K Shallow Groundwater

o

The Site K groundwater extraction trench and treatment system continued to operate as
designed. For FY 2019, the system captured and treated 5,060,254 gallons of water and
maintained a continuous zone of capture downgradient of the former Building 103. A total of 8.1
pounds of VOCs were removed in FY 2019.

Groundwater samples were collected from all eight wells scheduled for sampling in FY 2019. With
the exception of relatively stable trichloroethene (TCE) concentrations in 01U615, the overall
trend throughout Site K Unit 1 monitoring wells continues to show a gradual decrease in TCE
concentrations over the last 20 plus years of sampling.

The extracted water was treated and discharged to Rice Creek in compliance with discharge
criteria.

Fifteen Unit 1 wells at Site K were abandoned as part of redevelopment activities in FY 2014;
three of these wells are scheduled to be reinstalled upon the completion of the regrading and
related construction. One Unit 1 Site K well was abandoned in FY 2017 as part of redevelopment
activities and will not be reinstalled.

¢ Building 102 Shallow Groundwater

o

o

VOC concentrations were generally similar to those observed in the prior year.

The well adjacent to Rice Creek continued to show shallow groundwater discharging to Rice
Creek below the Site cleanup levels.

Monitoring wells were sampled to confirm the previous results which suggested 1,4-dioxane is not
present in Building 102 shallow groundwater. In FY 2017 1,4-dioxane was detected at 1.1
micrograms per liter (Og/L) at 01U048, which is above the MDH Health Risk Limit (HRL). There
have been no exceedances of the HRL since FY 2017 and there was only one detection, below
the laboratory reporting limit, of 1,4-dioxane in Building 102 shallow groundwater in FY 2019.

e Aquatic Sites: No activities other than ongoing discussion of Round Lake.

e Deep Groundwater

o

The TGRS operated in accordance with the 1997 OU2 ROD.
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o The TGRS operated at a rate sufficient to support the conclusion that the OU2 5 Og/L TCE source
area footprint is hydraulically influenced respective of the 1997 OU2 ROD. In FY 2019, the total
extraction well water pumped averaged 1,773 gallons per minute (gpm), which exceeds the
Global Operating Strategy Operating Minimum (1,745 gpm).

o InFY 2019, the TGRS extracted and treated approximately 931,962,300 gallons of water. The
mass of VOCs removed was 1,780 pounds, 131 pounds less than FY 2018. The total VOC mass
removed by the TGRS through FY 2019 is 220,440 pounds.

o Groundwater analytical data show a continued general decrease in TCE concentration. This
decrease demonstrates that the TGRS is removing VOC mass from the aquifer.

o Effluent VOC concentrations were below contaminant specific requirements for all sampling
events.

o Sampling for 1,4-dioxane continued in FY 2019. Sample results were similar to that reported in
FY 2015, FY 2016, FY 2017, and FY 2018.

o The ESD #3 document dated July 31, 2019 is still considered draft but lists the following
improvements for the deep groundwater remedy:

- Installation of additional extraction wells at Site D, Site G and Site |

- Design and construction of an advanced oxidation treatment system to treat 1,4 dioxane from
the Site G extraction well.

- Addition of liquid phase granular activated carbon as a supplement or alternative to the
existing air stripping treatment system.

Operable Unit 3 (OU3)

OU3 contains the South Plume of VOC groundwater impacts. Overall, the statistical evaluation of
groundwater data collected in FY 2019 indicates stable to declining concentration trends at the center and
edge of the South Plume. 1,4-dioxane sampling continued in FY 2019 with results similar to FY 2015, FY
2016, FY 2017, and FY 2018.

Other Investigation and/or Remediation Activities Not Prescribed by a Current ROD

Round Lake Supplemental Remedial Investigation and Feasibility Study (SRI-FS)

After a series of conference calls held in attempt to resolve the informal dispute between the Army,
USEPA, and MPCA regarding Round Lake ecological risks and commensurate remedy, the USEPA
Region 5 Federal Facilities Chief and Headquarters Department of the Army personnel reached an
agreement on September 20, 2016. Per the agreement, a revised Final Supplemental Remedial
Investigation and Feasibility Study for Round Lake was prepared and submitted to the USEPA and
MPCA on September 7, 2018. During FY19, further progress was made on reaching stakeholder
agreement so that the SRI-FS could be finalized. A meeting was held on June 18, 2019 with United
States Fish and Wildlife Service (USFWS), USEPA, MPCA, and the Army. The objectives of the
meeting were to understand what the stakeholders consider the current ecological risk to the
ecosystem, understand USFWS goals for Round Lake, discuss remedial alternatives, and define the
path forward for Round Lake. A meeting was held on September 25, 2019 with the USFWS, USEPA,
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MPCA, and the Army. The objectives of the meeting were to discuss comments on the SRI-FS, next
steps in the Comprehensive Environmental Response, Compensation and Liability Act process,
cleanup value, and the list of remedial alternatives. It was agreed that the SRI-FS would be revised
based on the cleanup value of 0.6 mean probable effect concentration quotient, the agreed list of
alternatives, and comments on the SRI-FS. A call was held on October 2, 2019 with USFWS,
USEPA, MPCA, and the Army to discuss applicable or relevant and appropriate requirements. The
Army submitted the Draft Final Supplemental Remedial Investigation and Feasibility Study for Round
Lake New Brighton/Arden Hills Superfund Site and September 2018 Supplemental Remedial
Investigation and Feasibility Study for Round Lake New Brighton/Arden Hills Superfund Site USFWS
comments and Army responses to the stakeholders and USFWS, USEPA, MPCA, and Minnesota
Department of Natural Resources on December 4, 2019.
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2 INTRODUCTION

2.1 Purpose

The Annual Performance Report (APR) is intended to both summarize the status of remedy
implementation and address remedy performance. This APR covers remedial actions at the New
Brighton/Arden Hills (NB/AH) Superfund (Site) from October 1, 2018 through September 30, 2019 (Fiscal
Year [FY] 19). The NB/AH Site is divided into three designated Operable Units: (OU)1, OU2, and OU3
(Figure 2-1). OU1 encompasses off-site deep groundwater also referred to as the North Plume. OU2
includes soil, sediment, surface water, and groundwater impacts in the area that comprised the Twin
Cities Army Ammunition Plant (TCAAP) in 1983, when the NB/AH Site was placed on the National
Priorities List. OU2 also includes the Site A groundwater plume that extends off the north end of the
federally-owned property. OU3 consists of off-site deep groundwater sometimes referred to as the South
Plume. Records of Decision (ROD) were developed and signed for each OU:

e OU1 ROD signed 1993; Amended 2006 (#1); Explanations of Significant Difference (ESD) signed in
2020 (#1)

e OU2 ROD signed 1997; Amended 2007 (#1), 2009 (Amendment #2 and #3), 2012 (#4), 2014 (#5),
and 2018 (#6); ESDs signed in 2009 (#1 and #2), 2019 (#3), and 2020 (#4)

e OU3 ROD signed 1992; Amended 2006 (#1)

The RODs, subsequent Amendments, and ESDs present the major components of the final remedies for
the media of concern. Monitoring activities and submittal of this APR are in fulfillment of the Federal
Facility Agreement (FFA) signed in 1987 by the United States Army (Army), United States Environmental
Protection Agency (USEPA), and Minnesota Pollution Control Agency (MPCA) with performance
assessment answered via two questions:

1. Are all of the remedies being implemented? (Compliance check with the RODs)
2. Are the remedies performing as required?

For each OU, this APR answers the questions posed above by evaluating the major components of the
selected remedies of each ROD (and subsequent modifications). Performance standards are then
presented for each major remedy component and subsequently used to evaluate successful
implementation or completeness. For some remedy components, performance standards are clearly
defined in the RODs (soil or groundwater cleanup levels). For others (alternate water supply) performance
standards are less clear but may have been agreed upon within work plans or design documents. With
performance standards identified, the APR then addresses both questions discussed above through a
series of sub-questions, written to facilitate a focused and user-friendly document promoted, as possible,
in the form of figures and or graphs.

In addition to reporting on FY 2019, proposed future monitoring is also presented (Appendix A), with
proposed changes in monitoring locations and or sampling frequencies highlighted in yellow. Monitoring
covers a rolling 5-year time span (i.e., currently FY 2019 through FY 2023 where the next year FY 2019
will drop off and FY 2024 will be added).
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2.2 Brief Overview of TCAAP

TCAAP was constructed between August 1941 and January 1943 in the northern portion of the
Minneapolis T St. Paul metropolitan area, in Ramsey County, surrounded by the cities of New Brighton,
Arden Hills, Mounds View, and Shoreview, Minnesota (Figure 2-1). TCAAP primarily produced and proof-
tested small-caliber ammunition and related materials for the Army. Other uses included manufacture of
munitions-related components, handling/storage of strategic and critical materials for other government
agencies, and various non-military activities. Production began in 1942, and operations alternated
between periods of activity and standby related to wars until manufacturing ceased in 2005. During active
periods, solvents were used as part of some manufacturing operations. Disposal of solvents and other
wastes resulted in soil and groundwater impacts that migrated beyond the original TCAAP boundary.

Groundwater impacts were first discovered in July 1981, leading to soil and groundwater investigations on
and off-Site. In 1983, when it was determined the source of impacts and groundwater impacts were from
TCAAP, the NB/AH Superfund Site was placed on the National Priorities List.

Several known and potential contaminant source areas on the TCAAP property were initially identified
within the original TCAAP boundary that is OU2: Sites A, B, C, D, E, F, G, H, I, J, K, 129-3, 129-5, and
129-15 (Figure 2-2). The 1997 OU2 ROD specified requirements for each site except Site F (which was
addressed under the Resource Conservation and Recovery Act prior to 1997) and Site J (a sewer line
determined not to have a release). Additionally, other areas have also undergone investigation and or
remediation, namely the Grenade Range, Outdoor Firing Range, Trap Range, 135 Primer/Tracer Area
(PTA) (and adjacent stormwater ditch), 535 PTA, Water Tower Area, Environmental Baseline Survey
(EBS) Areas, and Building 102. These areas are also shown on Figure 2-2.

Since 1983 the size of the federal portion of TCAAP has periodically shrunk due to property transfers.
Some property has been transferred out of federal ownership to Ramsey County and the City of Arden
Hills. Other property is still owned by the federal government, but control has been reassigned to the
Army Reserve or the National Guard Bureau, which has licensed property to the Minnesota Army
National Guard (MNARNG). Figure 2-3 presents property under federal ownership at the end of FY 2019,
along with the organizations responsible for control. The minimal remaining TCAAP (Base Realignment
and Closure-controlled) property is currently in the process of being transferred out of federal ownership.
These property transfers do not alter the responsibilities or liability of the Army under the FFA.

2.3 Hydrogeologic Units and Well Nomenclature

For purposes of studies and work related to the Site, four hydrogeologic units have been designated: Unit
1 (the Fridley Formation), Unit 2 (the Twin Cities Formation), Unit 3 (the Hillside Sand), and Unit 4 (the
Prairie du Chien and Jordan Formations), described in Appendix B, along with well designation
nomenclature overview. A well-designation cross-reference guide is included in Table B-1 within
Appendix B. The well index includes all Army owned or used wells to gather groundwater elevation or
water quality data, sorted by Minnesota unique well identification number. Well information includes the
Army designation (Installation Restoration Data Management Information System number), Minnesota
unigue number, and any other name(s). Well locations included in the monitoring plan are shown on
Figure B-2 (OU1/0U3 wells) and Figure B-3 (OU2 wells) in Appendix B. With a known well name, the
location can be identified using the fiEdit, Findo or iEdit, Searchd function and typing in the well name,
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which will highlight the desired well name on the figure. Available information concerning a well, including
well logs and other information, can be viewed in the Appendix B Attachment, which is sorted by the
Minnesota unique humber. See instructions in Appendix B for more information.

2.4 Data Collection, Management, and Presentation

Performance monitoring data were collected in accordance with the FY 2019: Monitoring Plan for
Groundwater Monitoring Wells, Monitoring Plan for Remedial Treatment Systems, Monitoring Plan for
Surface Water and New Brighton Water System Sampling and Analysis Plan. Data were collected by the
PIKA Arcadis U.S., Inc. a Joint Venture (JV) on behalf of the Army, Conestoga-Rovers & Associates, Inc.
(now GHD) on behalf of Northrop Grumman, and Barr Engineering (Barr) on behalf of the City of New
Brighton. Data collection, management, and presentation are discussed in Appendix C. Lastly,
comprehensive groundwater levels and quality databases from 1987 through FY 2019 are contained in
Appendix D.1.

Are the data complete and representative (are we making decisions based on complete and
technically-sound information)?

Yes. The data were collected in accordance with the FY 2019 Monitoring Plan and verified and validated
in accordance with the Quality Assurance Project Plan (QAPP) for Performance Monitoring (PIKA-Arcadis
JV 2016), which is updated as appropriate.

Data tables in the various report sections and the comprehensive water quality databases (Appendix D.1)
show the assigned data qualifiers as a result of data verification and or data validation. The data qualifiers
assigned to FY 2019 data are explained in the data table footnotes. Data verification (performed on 100
percent [%] of the data) and data validation (performed on 100% of 1,4-dioxane data and a minimum of
10% of the data, except at Site K) were provided to the USEPA and MPCA via submittal of quarterly Data
Usability Reports covering FY 2019 information. The final MPCA/USEPA approval letter for the FY 2019
Data Usability Reports is included in Appendix C.3.

Regarding completeness, Appendix C.2 summarizes any deviations from the FY 2019 Monitoring Plan.
The emergence of 1,4-dioxane in 2015 prompted substantial changes in FY 2016 including adding 1,4-
dioxane to the monitoring plan, which continues to be carried over. The field and laboratory completeness
goals for performance monitoring are both 95%, except for TCAAP Groundwater Recovery System
(TGRS) effluent, Site K effluent, and well inventory samples, for which field and laboratory completeness
goals are 100%. Actual field and laboratory completeness were both 100%, meeting overall
completeness goals (dry, frozen, or inoperative wells were not considered as missed samples, nor owner
nonresponsive or refused sample collection). Also, the actual field and laboratory completeness for the
subset of samples with 100% completeness goals was successful at 100%.

Regarding quality control samples, the QAPP specifies field duplicates, equipment rinse blanks, and
matrix spike/matrix spike duplicates are to be collected at overall frequencies of 10%, 10%, and 5%
respectively. Actual quality control sample frequencies met these goals, with the exception of equipment
rinse blanks, with respective frequencies of 11%, 11% and 8%.

With regard to data validation, the performance monitoring QAPP specifies that data validation be
completed at an overall rate of 10%, with 100% validation of 1,4-dioxane data and well inventory
samples. The actual validation rate for volatile organic compounds (VOCs) far exceeded 10%, and all
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data requiring 100% data validation were fully validated, meeting the specified validation rates for
performance monitoring.

FY 2019 data are deemed to be representative and meet data quality objectives based on: 1) adherence
to QAPP-specified sampling and laboratory analytical procedures; 2) completion of data verification and
data validation; and 3) comparability to historical results (any substantial deviations from historical and or
anticipated results are discussed within the site-specific sections of this APR).
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3 OPERABLE UNIT 1: DEEP GROUNDWATER

The 1993 OU1 ROD was amended in 2006 to formalize adoption of groundwater quality statistical
analysis. Primary elements of the 1993 OU1 ROD are as follows (amendment changes in italics):

1. Providing alternate water supplies to residents with private wells within the North Plume.

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

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

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

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

c. future changes to the aggregate or individual well extraction rates will be made to assure that the
rate of restoration of the aquifer will not be slowed or result in a duration of remedy longer than
was contemplated by the original 1993 OU1 ROD.

4. Future changes to the aggregate or individual well extraction rates will be made to assure that the
rate of restoration of the aquifer will not be slowed or result in a duration of remedy longer than was
contemplated by the original 1993 OU1 ROD and pumping the extracted groundwater to the
permanent granular activated carbon (PGAC) Water Treatment Facility in New Brighton for removal
of VOCs by a pressurized granular activated carbon (GAC) system.

5. Discharging all treated water to the New Brighton municipal distribution system.

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

Requirement No. 6 is met by evaluating analytical groundwater data according to statistical methods
contained in the OU1 Technical Group Technical Memorandum Statistical Evaluation Method for Water
Quality Data, Operable Unit 1, dated December 2004 (and any subsequent addendums or revisions
approved by the USEPA and MPCA). The statistical analysis is conducted annually and is reported in the
APR.

The OU1 remedy encountered a new and substantial issue in FY 2015 that continued to affect remedy
performance into the first quarter of 2019. In early 2015, Minnesota Department of Health (MDH) notified
the City of New Brighton that an emerging contaminant, 1,4-dioxane, had been detected in New
Brightonis water supply (with detections up to 6.8 micrograms per liter [0g/L]). The NBCGRS wells extract
groundwater from the Prairie du Chien and or Jordan Aquifers (Upper and Lower Unit 4). Concentrations
of 1,4-dioxane in samples collected from New Brightonis deeper municipal wells (Mount Simon Aquifer)
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were non-detect. Currently, no 1,4-dioxane federal drinking water standard exists; however, a state MDH
health risk limit (HRL) of 1 Og/L is in place, with most of the 1,4-dioxane concentrations in samples
collected from the NBCGRS exceeding the MDH HRL. A iremedy time-outi was placed, ceasing NBCGRS
operation on April 15, 2015. The City switched to preferential extraction from deep aquifer wells while
evaluating removal technologies. A pilot study report for advanced oxidation technology for treatment of
1,4-dioxane was completed in August 2016.

A preliminary design review was held with the Army and regulators in December 2016. Barr was awarded
a contract in May 2017 and began the design process for installation of ultraviolet reactor(s) to treat 1,4-
dioxane at the NBCGRS. A new treatment technology using ultraviolet/peroxide advanced oxidation
potential (AOP) was selected for pilot study in 2017, with upgrades to the New Brighton water treatment
plant completed in November 2018 when pumping from six municipal wells was restarted. The six major
components of the remedy prescribed by 1993 OU1 ROD, OU1 Amendment #1 (2006) are evaluated
below, including discussion of the effects of the remedy time-out noted above.

3.1 Remedy Component #1: Alternate Water Supply/Well
Abandonment

Description: fiProviding an alternative water supply to residents with private wells within the North
Plume.f (1993 OU1 ROD, page 2).

o Clarified by the OU1 Alternate Water Supply Plan (Montgomery Watson 1995) to delete firesidents
witho because the remedy applies to other wells in addition to residential wells. The plan also lists the
criteria for identifying the wells that are eligible for an alternate water supply.

o Clarified by the OU1 Alternate Water Supply Plan to also include well abandonment.

e Clarified by the OU1 Alternate Water Supply Plan (page i-2) to also encompass OU3 and the OU2
Site A shallow groundwater plume.

Performance Standard (how do you know when youire done):

For alternate water supply, when the owners of all wells that meet all the following criteria have been
offered and provided with an alternate water supply (or when the well owners have rejected the offers):

i. The well is located within the area affected by groundwater plumes that originate at OU2, as
shown on Figures E-1, E-2 and E-3 in Appendix E; and

ii. The well is completed in an affected aquifer; and

iii. The well contains detectable concentrations of the NB/AH Superfund Site-related COCs identified
on page 18 of the 1993 OU1 ROD (or page 26 of the 1992 OU3 ROD, or Table 1 of the 1997
OU2 ROD, as appropriate for the well location); and

iv. The well is used in a manner to cause exposure (uses are defined in the OU1 Alternate Water
Supply Plan); and

V. The well owner does not already have an alternate water supply.
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If eligible well owners refuse the offer to have an alternate water supply provided, this also satisfies the
performance standard.

For well abandonment, when the owners of all wells that meet all the following criteria have been offered
and provided abandonment (or when the well owners have rejected the offers):

i. The well is located within the area affected by groundwater plumes that originate at OU2; and
ii. The well is completed in an affected aquifer; and

iii. The well contains detectable concentrations of the NB/AH Superfund Site-related COCs identified
on page 18 of the 1993 OU1 ROD (or page 26 of the 1992 OU3 ROD, or Table 1 of the 1997
OU2 ROD, as appropriate for the well location); and

iv. The well was constructed prior to the MDH SWCA advisory; and
V. The well is being used by the well owner or use was discontinued due to impacts; and

Vi. The well is used in a manner to cause exposure (uses are defined in the Alternate Water Supply
Plan).

If eligible well owners refuse the offer for abandonment, this also satisfies the performance standard. An
exception to abandonment would be if the well is needed for groundwater monitoring.

Also, note that per Appendix E, program requirements for both alternate water supply and well
abandonment have been clarified such that a well should contain a cleanup level exceedance (or an
additivity of 1.0, similar to the MDH Hazard Index calculation), rather than merely fidetectable
concentrationst as noted above. On a case-by-case basis, review by the Army, USEPA, and MPCA could
lead to an Army offer for alternate water supply and or well abandonment for a given well with detectable
concentrations that do not exceed a cleanup level (or additivity criteria), particularly if that well is used to
supply drinking water.

Is this remedy component being implemented?

Yes. The Alternate Water Supply and Well Abandonment Program has been implemented and is an
ongoing, Army maintained program. The process of identifying wells eligible for alternate water supply
and or abandonment is accomplished by maintaining a fiwell inventoryo (Appendix E). The well inventory
is a database that was initially developed in 1992 and has been periodically updated since (how annually
as part of the APR). For the purposes of the well inventory, a study area was established to encompass
the groundwater plume (same area as the MDH SWCA). The well inventory is intended to include all wells
within the study area, whereas areas of concern are defined by the edge of the groundwater plume, plus
an additional n-mile buffer. The wells are grouped into categories (e.g., location relative to the area of
concern, type of use, active/non-active status, sealed). Wells in categories with the potential to be
impacted are periodically sampled to see if they qualify for alternate water supply and or abandonment.
Thus, maintenance of the well inventory consists of the following tasks:

1. Check if the area of concern needs to be adjusted based on the extent of impacts,

2. Check if there are any previously unknown wells to be added to the database (coordination with the
MDH as described in Appendix E),

3. Sample wells on a prescribed schedule,
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4. Take the appropriate course of action per results,

5. Update the well inventory database with any new information (e.g., water quality results, owner
information, construction information, well re-categorizing), and

6. Report findings in the APR.

The following questions and answers summarize developments since the last APR with respect to OU1.

Did the area of concern within OU1 change during FY 2019, as defined by the 5 Og/L contour line?

As shown on Figure 3-1, the area of concern did not change significantly during FY 2019. The well
inventory study area encompasses the FY 2019 area of concern.

Were any additional water supply wells discovered within the area of concern for OU1 that are
completed within an aquifer of concern?

No. See Appendix E for additional information.

Were any water supply wells within the area of concern for OU1 sampled during FY 2019 (outside

of those included in the OU1 performance monitoring plan)? If yes, what were the findings?

No. The next comprehensive sampling event for water supply wells within the OU1 area of concern is
scheduled for FY 2020.

Were any well owners offered an alternate water supply and or well abandonment during FY 20197

Yes, the owner of the well located at 2504 27th Avenue NE in Saint Anthony was contacted regarding

well abandonment. The well will be gauged and sampled during the FY 2020 event and, if the well meets

the criteria, will be abandoned.

For OU1, are there any well owners that meet the criteria, but have not yet been provided an
alternate water supply?

No.
For OUL, are there any wells that meet the criteria, but have not yet been abandoned?
No.

Is any sampling of water supply wells (excluding those included in the OU1 performance
monitoring plan) proposed prior to the next report?

Yes. The next major sampling event is scheduled for FY 2020.
Are there any changes or additional actions required for this remedy component?

No.

3.2 Remedy Component #2: Drilling Advisories

Description: ilmplementing drilling advisories that would regulate the installation of new private wells
within the North Plume as a SWCA.} (1993 OU1 ROD, page 2).
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Performance Standard (how do you know when youire done):

For initial implementation, when the MDH has issued a SWCA Advisory. Implementation will continue until
such time that the groundwater concentrations are below the cleanup levels.

Has the MDH issued a SWCA Advisory?

Yes, in June 1996. In June 1999, the MPCA requested the MDH extend the SWCA boundary further
southwest to the Mississippi River and Marshall Avenue ensuring the southern boundary fully
encompassed the plume. The SWCA also covers OU3 and, as of April 2016, all of OU2. The current
boundary of the SWCA is shown on Figure E-1 (Appendix E).

Are any changes or additional actions required for this remedy component?

No.

3.3 Remedy Component #3: Extract Groundwater

Description: Extracting groundwater from the North Plume using the NBCGRS, subject to the following:

1. The initial aggregate groundwater extraction rate will be consistent with the long-term operating
history of the NBCGRS;

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

3. Future changes to the aggregate or individual well extraction rates will be made to assure that the
rate of restoration of the aquifer will not be slowed or result in a duration of remedy longer than was
contemplated by the original 1993 OU1 ROD;

4. The facilities comprising the NBCGRS may be modified as necessary to assure the restoration of the
full aerial and vertical extent of the aquifer in a timeframe as contemplated in 3.c, above (OU1 ROD
Amendment #1 (2006), pages 5-2 and 5-3).

Through January 2008, the remedy component consisted of recovering deep (Unit 4) groundwater using
three primary City of New Brighton wells (New Brighton Municipal [NBM] #4, #14, and #15) with three
alternate wells (NBM #3, #5, and #6). NBM #3 and #4 were existing wells completed in both the Prairie du
Chien and Jordan formations. NBM #5 and #6 were existing wells completed in the Jordan formation.
NBM #14 and NBM #15 were constructed in the Prairie du Chien formation as part of the remedy and
began pumping in December 1996 and March 1998, respectively. The locations of the recovery wells are
shown on Figure 3-1.

The extracted groundwater is used as part of the New Brighton water supply system, and as such, New
Brighton took the lead on design and construction of the system and is responsible for system operation.
The federal government is paying for the OU1 remedy.

In 2006, New Brighton proposed to the Army modifying the agreement between the two parties to allow
more flexibility in NBCGRS operation, and to increase removal of contaminant mass from the aquifer. In
November 2007, the USEPA and MPCA provided consistency approval of the revised pumping rates.
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Appendix A.5 (Table D-1 and Table D-2 from the settlement agreement between the Army and New
Brighton) presents the new pumping rates in effect as of January 2008.

The revised pumping approach does not affect the approved statistical analysis used to evaluate the
effectiveness of the remedy as set forth by the OU1 ROD Amendment #1 (2006). The Army has made it
clear to New Brighton that if the changes cause statistical evaluation results that are not in compliance
with the OU1 ROD Amendment #1 (2006), the pumping allocations will revert to the previous scheme.

Performance Standard (how do you know when youire done):
When the NBCGRS is operating consistent with long-term NBCGRS operating rates.

During FY 2019, did the OU1 extraction system operate per the New Brighton operational plan and
consistent with past operations?

Yes. Based on past operations, the target average daily pumping rate is 3.168 million gallons per day as
shown in Appendix A.5. In FY 2019, the volume of water pumped by the NBCGRS was 929.771 million
gallons, which translates to a daily average of 2.547 million gallons per day; however, the NBCGRS was
operated in startup condition during October and November 2018, resulting in a lower average daily
volume pumped. The NBCGRS operated consistent with past operations after full system start-up.

Are any changes or additional actions required for this remedy component?

No.

3.4 Remedy Component #4: Removal of VOCs by GAC

Description: iPumping the extracted groundwater to the PGAC Water Treatment Facility in New Brighton
for removal of VOCs by a pressurized GAC system.¢ (1993 OU1 ROD, page 2).

Treatment by the PGAC is being supplemented with treatment by the AOP system (along with iron and
manganese removal and chlorination) makes the recovered groundwater suitable for municipal drinking
water purposes, with respect to VOCs and 1,4-dioxane. The treatment system is located approximately
one-third mile south of Interstate 694 near Silver Lake Road. The City of New Brighton is responsible for
operation and maintenance of the PGAC, with cost reimbursement from the Army for the operations
related to the remedy.

Performance Standard (how do you know when youire done):

When the treated water meets the maximum contaminant level (MCL) and non-zero maximum
contaminant level goals established by the Safe Drinking Water Act for the constituents of concern, as
identified on page 18 of the 1993 OU1 ROD.

Did the treated water meet the MCLs and non-zero maximum contaminant level goals established
by the Safe Drinking Water Act for the OU1 chemicals of concern?

Yes.
Is any sampling of the treated water proposed prior to the next report?

Yes.
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Are any changes or additional actions required for this remedy component?

No; however, note that this remedy component will be modified in a pending ESD such that iremoval of
VOCs by GACo will become firemoval of VOCs and 1,4-dioxane by GAC and advanced oxidation.0

3.5 Remedy Component #5: Discharge of Treated Water

Description: fiDischarging all of the treated water to the New Brighton municipal distribution system.o
(1993 OU1 ROD, page 2).

Performance Standard (how do you know when youire done):

When the connection to the New Brighton municipal supply system has been completed and water is
being discharged.

Is the treated water being discharged to the New Brighton municipal distribution system?
Yes.
Are any changes or additional actions required for this remedy component?

No.

3.6 Remedy Component #6: Groundwater Monitoring with
Verification of Continuing Aquifer Restoration

Description: iMonitoring the groundwater to verify the effectiveness of the remedy through measurement
of overall plume shrinkage (geographically) and decreasing contaminant concentrationsé (OU1 ROD
Amendment #1 (2006), page 5-3).

Performance Standard (how do you know when youire done):
When performance groundwater monitoring verifies aquifer restoration.
Is this remedy component being implemented?

Yes. Performance monitoring programs have been established to collect the data required to verify the
effectiveness of remedy components #1 through #6. Table 3-1 summarizes the performance monitoring
requirements, implementing parties, and the specific documents that contain the monitoring plans.

Were the groundwater monitoring requirements for this remedy met?

Yes. FY 2019 was a fiminord sampling year. Also, with the detection of 1,4-dioxane in the NBCGRS wells,
the USEPA and MPCA requested that the Army analyze groundwater samples for 1,4-dioxane at all
scheduled OU1 sampling locations during the summer FY 2019 sampling event. All the required and
requested sampling was completed.

Is any groundwater monitoring proposed prior to the next report?

Yes. The OU1 extraction system was restarted in November 2018 and monthly monitoring of the
extraction wells and treatment system effluent was performed by the City of New Brighton in accordance
with the fiNew Brighton Water System Sampling and Analysis Plan,i June 1997.

arcadis.com
FY19 Final APR_09242020.docx 3-7



FISCAL YEAR 2019 ANNUAL PERFORMANCE REPORT

Other groundwater monitoring will be in accordance with the Groundwater Monitoring Plan included as
Appendix A.1. A iminord event was conducted for FY 2019. The next fimajord well inventory sampling
event is scheduled for FY 2020.

Does groundwater monitoring show aquifer restoration is occurring?

Historic groundwater data trends and quality (Appendix D) indicate there has been significant
improvement in groundwater conditions as a result of both TGRS and NBCGRS operation. FY 2019
monitoring data is consistent with pre-shutdown data, with trichloroethene (TCE) trends in the NBCGRS
wells appearing to be stable for NBM #3, #4, #14, and #15 and decreasing for NBM #5 and #6, (Figure 3-
2). Aquifer restoration based on TCE trends in the NBCGRS wells will be further examined when
monitoring resumes upon restarting the NBCGRS remedy.

Figure 3-3, Figure 3-4, and Figure 3-5 show both the TCE and 1,4-dioxane plumes depicted by depth and
geology (5 Og/L for TCE; 1 Og/L for 1,4-dioxane) in the Upper and Lower Unit 3 Combined, Upper Unit 4,
and Lower Unit 4 portions of the aquifer for FY 2019, along with cross-section lines, based on the
summer 2019 sampling event. Figure 3-3 presents the combined Upper and Lower Unit 3 TCE plume
with the highest concentrations residing near the OU2 source areas. The most significant changes to the
FY 2019 Unit 3 plume are just downgradient of the OU2 source areas, Sites D, G, and |. The plume was
updated using groundwater concentration data from the vertical aquifer profiling drilling event that took
place from September through December 2019. In general, concentrations decline as the plume moves
toward the southwest due to mass removal by the TGRS and as concentrations migrate into bedrock via
deeply eroded bedrock valleys as mapped by the Minnesota Geologic Survey (Mossler 2013). The
regional presence of these valleys within and beyond TCAAP affects groundwater movement. TCAAP is
divided roughly in half by a southeast-to-northwest trending bedrock valley, which is joined from the east
by a branching valley containing south trending dead-end tributary valleys crossing portions of OU1.

The buried valleys may act as hydraulic short-cuts, allowing groundwater to move directly from Unit 3 into
bedrock. Moreover, buried valleys create isolated points and bedrock knobs, cut off from adjacent
bedrock by valley-fill sediments. In a bedrock aquifer system as complex as this, groundwater does not
flow uniformly from up-to-down-gradient, distributed evenly along parallel paths, but is concentrated in the
highest permeability, most-interconnected beds, within conduits (Prairie du Chien formation) and bedding-
plane fractures (Jordan). Figures 3-4 and 3-5 present both TCE and 1,4-dioxane in the Upper and Lower
Unit 4 bedrock plumes, respectively. Additionally, unlike historical plume maps, these figures show a
conceptual representation of bedrock geology. As presented in both figures, eroded bedrock valleys are
filled with overburden where concentration isocontours follow the bedrock topography. Further discussion
on buried bedrock valleys and the effect on local hydrogeology is discussed in the remedy review report,
which received approval by regulators in June 2018.

Figure 3-1 shows the 1 Og/L TCE contour for Upper Unit 4 in 1990, 1999, 2009, and 2019. Figures 3-6
and 3-7 depict cross-sections showing the OU1 plume. Figures 3-6 and 3-7 overlap to some extent and
should be viewed together. Figure 3-8 depicts the 100 Og/L TCE contour for Upper Unit 4 for certain years
between 1990 and 2019, similar to Figure 3-1 which shows the 1 Og/L TCE contour over that same
period. In general, the plumes show fino trendo or stable concentrations (see statistical analysis below); as
Figure 3-1 and Figure 3-8 show, the plume footprint remains similar to 2009. A slight northward shift of
the 1 Og/L and 100 Og/L TCE contours north of the NBCGRS can be seen on the northwest edge of the
plume, likely a result of the NBCGRS remedy time- out since April 2015. This shift was first observed
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following the FY 2015 sampling event and was observed slightly farther north again in FY 2016.
Additional sampling will be needed to see if the trend continues, and to determine if the west edge of the
plume in areas south of the NBCGRS also begin to show a similar trend.

The OU1 Technical Group Technical Memorandum Statistical Evaluation Method for Water Quality Data,
Operable Unit 1 (Army 2004) was prepared to develop statistical methods specifically selected to
evaluate the long-term progress of remediation, plume evolution, and aquifer restoration in OU1. The
OU1 2004 Technical Memorandum states the objective of the statistical evaluation as follows:

fiVerify progress in cleanup of the plume through measurement of overall geographic plume shrinkage
and decreasing COC concentrations.0

The OU1 2004 Technical Memorandum identified five issues that need to be statistically evaluated with
respect to the above objective:

1. Measure changing concentrations immediately downgradient of the TGRS, as this area is the first to
be affected by any potential COC migration via TCAAP.

2. Measure changes in the geographical size of the plume over time.

3. Measure changes in concentrations immediately downgradient of the NBCGRS, as this is the first
area to be affected by any potential COC migration outside of NBCGRS capture.

4. Measure any unforeseen changes in plume configuration. This addresses the possibility that
changing flow patterns may cause a shift in the plume but not necessarily any change in size. A
plume shift may require a redistribution of pumping.

5. Measure the long-term trends in overall VOC concentrations (as an indicator of COC mass). This
provides an overall picture of remedial progress.

The OU1 2004 Technical Memorandum developed a series of five well groups designed to address each
of the issues listed above. For each group, appropriate statistical tools were specified, and a threshold
identified that would trigger closer scrutiny by the Army and regulators (USEPA and MPCA). Appendix
D.2.1.5 shows the factors to consider and potential additional actions that may be implemented if the
statistical threshold is triggered. As Appendix D.2.1.5 shows, a threshold trigger initiates a closer look at
the data and the context of the data in terms of remedy performance or potential risk. A threshold trigger
does not automatically require any specific action. The five groups, corresponding to the five issues
discussed above, are:

Group 1: Downgradient of the TGRS capture zone. This zone should show reductions over time in
response to TGRS mass removal and containment. Groundwater velocities may be reduced in this area
and response may be slow. Furthermore, individual wells near the stagnation zone may show increases
in COC concentrations during some points in time, as the plume shifts in response to changes in
pumping.

Group 2: Plume Edge Wells. This zone includes wells that define the edges of the plume downgradient
of the TGRS. These are wells with low concentrations of VOCs (less than 100 Og/L) that will indicate a
reduction in overall plume size if VOC concentrations continue to decline.

Group 3: Downgradient Sentinel Wells. This is a zone downgradient of the NBCGRS stagnation zone.
This group includes three wells but more accurately is defined as a geographic area immediately
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downgradient of the NBCGRS. This group should help demonstrate improvement due to the VOC mass
removal by the NBCGRS over time, analogous to Group 1 and the TGRS.

Group 4: Lateral Sentinel Wells. These are ficleant wells downgradient of the TGRS that are beyond the
current plume boundaries. These wells should help identify large, unexpected, lateral changes in plume
configuration, such as a shifting or expansion of the plume boundary.

Group 5: Global Plume Mass Wells. This group includes all the monitoring wells necessary to construct
a contour map of the VOC plume. Production wells are not used in Group 5 since the data may not be
comparable to monitoring well data. Some wells located within OU2 are included in Group 5 to support
the contouring near the OU2 boundary. This group reflects the overall VOC mass in the aquifer and
should show an overall reduction in VOC mass over time.

In October 2005, the Army received a consistency determination from regulators on Modification #1 to:
OUT1 Technical Group Technical Memorandum Statistical Evaluation Method for Water Quality Data,
Operable Unit 1, prepared by the Army, dated December 2004. This modification created well Group 6 to
address the Jordan portion of the Unit 4 aquifer.

Group 6: Jordan Wells. The group includes all Jordan monitoring wells, the Prairie du Chien wells
nested with them, and NBM Wells #3, #4, #5, and #6. The inclusion of the Prairie du Chien wells is to
facilitate comparing the trends between it and the Jordan monitoring wells at these locations. This group
will help identify any changes in the plume occurring in the Jordan portion of the aquifer. Additional detail
on the well groups and analysis is presented in the OU1 Technical Memorandum, Modification #1 and
Appendix D.2.

Table 3-2 presents the FY 2019 groundwater quality data for OU1 collected to support the statistical
analysis developed by the OU1 Technical Group. Historical TCE concentrations at any well can be
viewed in the Appendix D Groundwater Quality: Organic Data spreadsheet included on the FY 2019 APR
compact disc. The statistical analysis in Appendix D.2 follows the format described in the OU1 Technical
Memorandum and Modification #1.

Table 3-3 summarizes the statistical results for all groups, from Appendix D.2, reflecting the data collected
through FY 2019. Table 3-3 includes an assessment of the statistical thresholds that were triggered in the
analysis and brief comments addressing these threshold triggers. Only wells that were sampled in 2019
and have fiincreasingd or fino significanto trends are discussed below. For discussion of other wells or well
groups, refer to the FY 2016 APR.

Group 2 (Plume Edge Wells):

04U877 (No Significant Trend): The trend at this well has previously been identified as stable. While
results have varied less than 1.0 Og/L (between 0.34 Og/L and 1.3 Og/L) since 2005, the erratic increases
and decreases in TCE concentrations over the years has resulted in a high fip-valueé and thus a no
significant trend outcome for this well.

Group 5 T Global Plume Mass Wells:

04U802 (No Significant Trend): Concentrations of TCE at this well have consistently been below 2 Og/L;
therefore, a fino significant trendd result is not of concern.
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04U806 (No Significant Trend): TCE concentrations at this well show a generally decreasing trend.
Concentrations have been between 40 Og/L and 220 Og/L since FY 2011 and have leveled off around 40
to 50 Og/L in recent sampling years. This well is in the OU1 plume just down gradient from the TGRS.

Group 6 (Jordon Wells):

04J849 (Increasing): This well had historically been a non-detect well. TCE was 0.7 Og/L in FY 2016 and
jumped to 59 Og/L in FY 2017. The concentration decreased again in FY 2018 to 1.3 Og/L and 1.4 Og/L in
FY 2019. Continued annual monitoring is appropriate to further evaluate how the OU1 plume is shifting.

Group 6 (Nested Wells):

04U839 (Increasing): This well is near the NBCGRS so greater variability is expected. The well is located
on the west/northwest edge of the plume and has historically had concentrations below 3 Og/L; however,
the concentration increased to 15 Og/L in FY 2015 and has had concentrations between 40 Og/L and 50
Og/L during the four most recent sampling events. This increase may be influenced by the NBCGRS shut
down.

04U855 (Increasing): This well had historically been non-detect until FY 2011 when TCE was 3 Og/L.
Concentrations have ranged from 3 Og/L to 21 Og/L since FY 2011 and continued annual monitoring is
appropriate to further evaluate how the OU1 plume is shifting.

04U877 (No Significant Trend): Concentrations of TCE at this well have consistently been below 2 Og/L;
therefore, a fino significant trendod result is not of concern.

04U879 (Increasing): This well had historically been non-detect until FY 2015 when TCE was 7 Og/L.
Concentrations have ranged from 3.5 Og/L to 20 Og/L since FY 2011. This well is located downgradient
from 04U847, which has the highest TCE concentration of any offsite Upper Unit 4 well. Continued annual
monitoring is appropriate to further evaluate how the OU1 plume is shifting.

Overall Statistical Assessment:

Five additional threshold triggers were identified in FY 2019 at wells 04U802, 04U806, 04U855, 04U877,
and 04U879. Discussion of established threshold triggers can be found in the FY 2016 APR. These
triggers highlight specific areas of the plume that are changing over time. This type of behavior is
expected in a large complex flow system such as OU1. The thresholds triggered do not suggest any
problems with the remedial systems but suggest movement within the established plumes. Overall, the
data meet the statistical criteria developed in this document for assessing the remedial progress in the
OU1 aquifers. The data show continuing improvement in the OU1 plume through FY 2019. The statistical
behavior of the OU3 plume is addressed in Section 13.

How much VOC mass has been removed (at each well and total)?

The NBCGRS removed 383 pounds of VOCs during FY 2019. The total cumulative VOCs removed by the
NBCGRS is 24,644 pounds.

Figure 3-9 shows the annual VOC mass removed (graph top), annual pumping volumes, and annual
mass removal per unit volume pumped since FY 1997 (when NBM #14 was brought online). Mass
removal in FY 2019 was similar to mass removal prior to the remedy time-out, despite the volume
pumped being lower than in previous years. Generally, mass removal has been decreasing since FY
1998, when the last extraction well was activated (NBM #15). This overall decline in mass removal is
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consistent with observed decreasing trends for TCE in OU1 deep groundwater, suggesting that aquifer
restoration is progressing.

Are any changes or additional actions required for this remedy component?

No.
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4 OPERABLE UNIT 2: SHALLOW SOIL AND DUMP SITES

The 1997 OU2 ROD and subsequent Amendments and ESDs are discussed in Sections 4 through 12 of
this APR. This section specifically addresses the shallow soil and dump sites. Relevant modifications to
the 1997 OU2 ROD include Amendments #1 (2007), #3 (2009), #4 (2012), #5 (2014), and ESD #2
(2009).

Through the OU2 Remedial Investigation/FS process, Sites A, C, E, H, 129-3, and 129-5 were found to
have inorganic and or organic COCs above the cleanup goals specified in Table 1 of the 1997 OU2 ROD.
Unpermitted landfills, or dumps, were identified within Sites A, B, E, H, and 129-15. The 1997 OU2 ROD
(page 2) describes nine remedy components to address the shallow soil and dump sites.

The OU2 ROD Amendment #1 (2007) modified the requirements for Site C-2 soil and sediment (note that
Site C groundwater and surface water is addressed separately in Section 7). Because the depth to
groundwater is shallow at Site C-2, it was not feasible to remove all contaminated soil and sediment. The
Amendment modified remedy component #2 related to excavation of soil, to allow the placement of a 4-
foot thick soil cover over areas where impacts remain in-place above the cleanup levels. The OU2 ROD
Amendment #1 (2007) also specified land used controls (LUCs) as an additional remedy component for
Site C-2.

The OU2 ROD Amendment #2 (2009) addressed shallow groundwater at Site |, which is discussed in
Section 8.

The OU2 ROD Amendment #3 (2009) affected the shallow soil and dump sites in four principal ways:

1. OU2 ROD Amendment #3 (2009) documented, as final remedies, the additional actions performed for
shallow soil at Site D and the dump at Site G, after completion of the deep soil requirements set forth
for both in the 1997 OU2 ROD (see Section 5 of this report for discussion of the deep soil).

2. OU2 ROD Amendment #3 (2009) documented the use of soil covers as part of the final remedy at
Sites E, G, H, and 129-15.

3. OU2 ROD Amendment #3 (2009) documented final remedies for five sites with soil impacts that were
not originally included in the 1997 OU2 ROD: Grenade Range, Outdoor Firing Range, 135 PTA
Stormwater Ditch, Trap Range, and Water Tower Area. At these sites, either previous removal
actions had been completed that reduced soil impacts to below cleanup levels, or investigations had
determined that no action or no further action was needed. The Amendment incorporated the
remedies for these sites into the overall remedy for OU2.

4. OU2 ROD Amendment #3 (2009) specified LUCs as an additional remedy component for shallow soil
and dump Sites D, E, G, H, 129-15, Grenade Range, and Outdoor Firing Range. LUCs are not
needed for the 135 PTA Stormwater Ditch or Trap Range because impact levels are suitable for
unlimited use / unrestricted exposure. The Water Tower Area is also suitable for unlimited use /
unrestricted exposure; however, it is located within the area having blanket land use restrictions as
specified in the land use control remedial design (LUCRD).

ESD #1 is discussed in Section 6 (Site A shallow groundwater), Section 9 (Site K shallow groundwater),
and Section 12 (OU2 deep groundwater).
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ESD #2 specified LUCs as an additional remedy component for Sites A, C-1, 129-3, and 129-5. ESD #2
also documented that no further action is required at Site B. Site B is located within the area having
blanket land use restrictions.

The OU2 ROD Amendment #4 (2012) was signed in January 2012 and documents previously completed
soil removal actions conducted at two sites: the 535 PTA and Site K. No further action is required for the

soils located near the excavation areas at these two sites; though the excavation area for the 535 PTA is
located within the area of the Arden Hills Army Training Site that has restricted commercial use. The OU2
ROD Amendment #4 (2012) also addressed Building 102 shallow groundwater, discussed in Section 10,

and OU2 aquatic sites, discussed in Section 11.

The OU2 ROD Amendment #5 (2014) was signed in March 2014 and documents previously completed
soil removal actions conducted at soil areas of concern at three sites: Site A, the eastern portion of the
135 PTA, and the MNARNG EBS Areas. It also documents that LUCs are required at these sites.

4.1 Remedy Components #1 through #9: Soil Remediation

The nine remedy components specified in the 1997 OU2 ROD (page 2) have been completed for the
shallow soils and dumps at Sites A, C, D, E, G, H, K, 129-3, 129-5, 129-15, Grenade Range, Outdoor
Firing Range, 135 PTA Stormwater Ditch, the eastern portion of the 135 PTA, 535 PTA, MNARNG EBS
Areas, and Water Tower Area. Remedy Components #1 through #8 addressed the characterization,
excavation, sorting, treatment, disposal, site restoration, site access restrictions (during remedial actions),
and limited period of post-remediation groundwater monitoring. Remedy Component #9 addressed the
characterization of dumps at Sites B and 129-15. The characterization work at both sites led to a
determination that no further action was required at Site B and construction of a cover at Site 129-15,
which were documented through OU2 ESD #2 (2009) and OU2 ROD Amendment #3 (2009),
respectively.

4.2 Remedy Component #10: Land Use Controls

Description: iOU2 ROD Amendments and ESDs made LUCs a part of the remedy for shallow soil and
dump sites where impacts remain-in-place above levels that allow for unlimited use and unrestricted
exposure. LUCs are also necessary to protect the integrity of the soil covers constructed at various sites.o

Performance Standard (how do you know when youire done):

Initial implementation was done when the USEPA and MPCA provided consistency approval for an OU2
LUCRD document. Implementation will continue indefinitely unless further action is taken that would allow
for unlimited use and unrestricted exposure.

Has a LUCRD document been approved to address LUC issues for OU2, and is it being
implemented?

Yes. The USEPA and MPCA provided consistency approval for the OU2 LUCRD in September 2010 and
it has been implemented by the Army. Revision 4 of the OU2 LUCRD was approved by the USEPA and
MPCA in August 2016. This revision eliminated soil LUCs from the 380-acre area transferred/leased to
Ramsey County in 2013 along the western boundary of OU2. A total of 427 acres have been
transferred/leased to Ramsey County. The soil LUCs were eliminated following soil cleanup to levels
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consistent with unlimited use / unrestricted exposure. LUCs for other shallow soil sites were not affected
by this revision. Revision 5 of the OU2 LUCRD was approved by the USEPA and MPCA in March 2018.
Revision 5 changed the LUCs for approximately 108 acres in the western portion of OU2 to allow for
recreational use, on land to be transferred to Ramsey County. Figure 2-3 presents property under federal
ownership at the end of FY 2019, along with the organizations responsible for control.

Was an annual site inspection for LUCs conducted in FY 20197

Yes. On June 19, 2019, the Army, MNARNG, and JV conducted the annual inspection of OU2 sites. The
checklist that was completed during the inspection is included as Appendix F.

Did the inspection identify any follow-up actions needed to maintain the protectiveness of the
LUCs?

No.
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5 OPERABLE UNIT 2: DEEP SOIL SITES

For purposes of the 1997 OU2 ROD, Sites D and G were considered deep soil sites because VOC
impacts extended to depths between 50 and 170 feet. Some additional shallow soil COCs were also
present at Site D, and Site G also contains a dump. The 1997 OU2 ROD (pages 2 to 3) describes seven
remedy components to be implemented for these two sites:

Remedy Component #1: Groundwater Monitoring

Remedy Component #2: Restrict Site Access (During Remedial Actions)
Remedy Component #3: Soil Vapor Extraction (SVE) Systems

Remedy Component #4: Enhancements to the SVE Systems

Remedy Component #5: Maintain Existing Site Caps

Remedy Component #6: Maintain Surface Drainage Controls

Remedy Component #7: Characterize Shallow Soils and Dump

For Remedy Component #1, ongoing groundwater monitoring near these two sites is completed as part of
OU2 deep groundwater monitoring (Section 12) and is not discussed separately in this section. Remedy
Components #2 to #6 were related to continued operation of the SVE systems that had been installed in
1986, shut down in 1998 and subsequently removed completing Remedy Components #2 to #6.

Regarding Remedy Component #7, additional shallow soil investigation work (for non-VOC COCs) was
completed at Site D, and characterization work of the dump was completed at Site G, which completed
this remedy component. The investigation/characterization work led to removal of shallow soils at Site D
and construction of a cover at Site G, which were documented through the OU2 ROD Amendment #3
(2009).

In summary, the deep soil requirements of the 1997 OU2 ROD have been completed. There are ongoing
LUC requirements for the shallow soil at Site D and the dump at Site G, as discussed in Section 4.
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6 OPERABLE UNIT 2: SITE A SHALLOW GROUNDWATER

Shallow groundwater at Site A has been impacted by VOCs and antimony. The selected remedy in the
1997 OU2 ROD incorporates the use of a groundwater extraction system, which began operation May 31,
1994. When operating, the system conveyed extracted groundwater to the sanitary sewer for treatment at
a Publicly-Owned Treatment Works (POTW). However, as further discussed below, the groundwater
system ceased operation (with regulatory approval) on September 24, 2008, while implementation of
monitored natural attenuation (MNA) was being evaluated.

The original 8-well groundwater extraction system that was selected in the 1997 OU2 ROD began
operation May 31, 1994. On July 11, 2000, with regulatory approval, extraction well (EW)-5 through -8
(the fisecond lined of extraction wells) were shut down due to VOC concentrations in these wells having
declined below cleanup levels. In July 2008, the USEPA and MPCA approved the Site A Shallow
Groundwater: 10-Year Evaluation Report (Wenck Associates, Inc. [Wenck] 2008a). The 10-Year Report
was prepared to fulfill a requirement of the 1997 OU2 ROD, which states that for shallow groundwater
impacts at Site A, fishould aquifer restoration not be attained within the ten- year lifespan of the remedy,
additional remedial measures will be addressed.o Because the 10-year mark had been reached and
impacts were still present above the cleanup levels, the 10-Year Report was prepared to discuss the
status of the site and to evaluate any potential changes to the remedy that would be beneficial. MNA
(through abiotic degradation) was the recommended alternative for Site A that was approved by the
USEPA and MPCA.

In September 2008, the USEPA and MPCA approved the Site A Shallow Groundwater: Monitoring and
Contingency Plan (Wenck 2008b), and EW-1 through -4 (the ffirst lined of extraction wells) were shut off
on September 24, 2008. The Monitoring and Contingency Plan presented the monitoring plan to be
implemented when the extraction wells were shut off, and presented the contingency actions that will be
taken by the Army if groundwater monitoring indicates that any of the identified trigger points are
exceeded. These monitoring and contingency actions were incorporated into the APR, and thus any
changes to monitoring and contingency actions must be approved by the USEPA and MPCA through
revisions to the APR.

The decision to proceed with MNA was based in part on the MPCA and USEPA natural attenuation study
at the site (2000) and follow-up MPCA/USEPA microcosm studies that have verified that abiotic
degradation of VOCs in Site A groundwater is occurring at substantial rates. Such degradation acts to
reduce COC mass and mobility by breaking down the COCs as they move downgradient. The decision to
proceed with MNA was also based on the absence of any likely receptors. The closest potential
groundwater receptor is located approximately 1,000 feet downgradient from 01U352 (EW-2) and 01U353
(EW-3). This domestic well has not been operable for many years (and even when it was, the water was
only used for irrigation purposes). Beyond this unlikely receptor, there are no other existing downgradient
receptors between the plume and Rice Creek, which is approximately 1,800 feet away.

Based on a November 11, 2015 Technical Memorandum submitted by the Army that documented the FY
2015 monitoring results and recommended changing the remedy to MNA, the USEPA and MPCA
approved changing the remedy to MNA in lieu of groundwater extraction and discharge. This change was
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approved in OU2 ROD Amendment #6 in early FY 2018. These extraction wells are included in the
monitoring plan for Site A, therefore they will not be sealed.

6.1 Remedy Component #1: Groundwater Monitoring

Description: iGroundwater monitoring to track plume migration and remedy performance.t (1997 OU2
ROD, page 3).

Performance Standard (how do you know when youire done):

When a performance groundwater monitoring program has been established and ongoing monitoring is
compliant with the program.

Is this remedy component being implemented?

Yes. Table 6-1 summarizes performance monitoring requirements, implementing parties, and monitoring

plan documents. The FY 2019 Monitoring Plan is included in Appendix A, and the FY 2019 water quality

monitoring locations and frequencies are also summarized on Figure 6-1. Any deviations are explained in
Appendix C.2. Figure 6-2 presents summer 2019 measured groundwater elevation contours.

Were the groundwater monitoring requirements for this remedy met?
Yes.
Is any groundwater sampling proposed prior to the next report?

Yes, sampling of Site A groundwater monitoring wells will be according to the monitoring plan in Appendix
A.l.

Groundwater sampling of water supply wells related to alternate water supply and well abandonment will
be in accordance with recommendations in Appendix E. The next imajord event was previously scheduled
for FY 2019; however, due to the discovery of 1,4-dioxane in deep groundwater, an unscheduled fimajoro
event was conducted in FY 2015 and repeated by the Army in FY 2016. The next imajord event is now
scheduled for FY 2020 to maintain the normal frequency of once every four years.

Are any changes or additional actions required for this remedy component?

Yes. As first proposed in the FY 2015 APR, monitoring of wells 01U350, 01U351 (EW-1), and 01U354
(EW-4) ceased in FY 2017. These wells are essentially redundant monitoring points to nearby wells
01U108, 01U116, and 01U138, respectively. However, 01U350 will be used as a temporary monitoring
point in place of 01U108 until the obstruction that prevented monitoring in FY 2017 can be removed. As of
the end of the FY 2019, the obstruction has not been removed from 01U108.

6.2 Remedy Component #3A: Land Use Controls

Description: The 1997 OU2 ROD (page 3) stated: filnstitutional controls to restrict new well installations
and provide alternate water supplies and well abandonment as necessary.o For ease of discussion, the
requirement has been broken into two pieces, with this section focusing on the LUCs. OU2 ESD #1
clarified the LUC component to include protection of the groundwater monitoring and extraction system
infrastructure.
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Performance Standard (how do you know when youire done):

Implementation of LUC will continue until such time that the groundwater concentrations are below the
cleanup levels.

Has the MDH issued a SWCA Advisory for the area impacted by Site A?

Yes, issued June 1996, revised in December 1999 and April 2016; however, these revisions did not affect
the boundary for the Site A vicinity.

Has a LUCRD document been approved to address LUC issues for OU2, including Site A
groundwater, and is it being implemented?

Yes. The USEPA and MPCA provided consistency approval for the OU2 LUCRD in September 2010,
which is being implemented by the Army. Subsequent revisions to the OU2 LUCRD have not changed the
LUCs for Site A.

Was an annual site inspection for LUCs conducted in FY 20197

Yes. On June 19, 2019, the Army, MNARNG, and JV conducted the OU2 site annual inspection, with a
completed checklist included as Appendix F.

Did the inspection identify any follow-up actions needed to maintain the protectiveness of the
LUCs?

No.

6.3 Remedy Component #3B: Alternate Water Supply/Well
Abandonment

Description: The 1997 OU2 ROD (page 3) states: filnstitutional controls to restrict new well installations
and provide alternate water supplies and well abandonment as necessary.o For ease of discussion, the

requirement has been broken into two pieces, with this section focusing on the alternate water supplies

and well abandonment.

Performance Standard (how do you know when youire done):

When well owners who qualify have been offered and provided with alternate water supply and/or have
had their wells abandoned (or the offers have been rejected).

Is the remedy component being implemented?

Yes. The OUL1 Alternate Water Supply and Well Abandonment Program is underway and was expanded
to cover the area affected by the OU2 Site A shallow groundwater plume. See Section 3.1 for further
information.

Did the boundary of the Site A plume get any bigger during FY 2019, as defined by the 1 Og/L
contour?

No. Table 6-2 presents the FY 2019 groundwater quality data for Site A. Using these data, Figure 6-3
shows the tetrachloroethene (PCE) concentrations and Figure 6-4 shows the cis-1,2-dichloroethene (cis-
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1,2-DCE) concentrations. The latter is a degradation product of the former and represents the larger
aerial footprint. The plume decreased in size as shown on Figure 6-5.

Were any additional water supply wells discovered within the area of concern for the Site A plume
that are completed within the aquifer of concern?

No.

Were any water supply wells within the Site A plume sampled during FY 20197 If yes, what were
the findings?

No wells were sampled.
Were any well owners offered an alternate supply and/or well abandonment in FY 2019?
No.

Within the Site A plume, are there any well owners that meet the criteria, but have not yet been
provided an alternate water supply?

No.

Within the Site A plume, are there any wells that meet the criteria, but have not yet been
abandoned?

No.

Is any sampling of water supply wells proposed prior to the next report?

No. There are no water supply wells in the vicinity of Site A vicinity that require sampling.
Are any changes or additional actions required for this remedy component?

No.

6.4 Remedy Component #5: Source Characterization/ Remediation

Description: iSource characterization/remediationd (1997 OU2 ROD, page 3).
Performance Standard (how do you know when youire done):

For characterization, when the investigation answered needed questions to prepare remedial design
documents. For remediation, when soil COC concentrations are below cleanup levels specified in Table 1
of the 1997 OU2 ROD.

Is this remedy component being implemented?

Yes. Characterization work has been completed. Stone & Webster performed investigation work in 1997
and the Final Site A Investigation Report (Stone & Webster Environmental Technology & Services 1997)
was issued December 12, 1997. The report delineated the extent of both VOC-contaminated and metal-
contaminated soils requiring remediation. The source of VOC-contaminated soils was found to be the
fi1945 Trench.o

Remediation has been completed. Shaw Environmental and Infrastructure, Inc. (Shaw, formerly Stone &
Webster) completed removal of metal-contaminated soils in FY 1999. Construction of an air sparging
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(AS) / SVE system to remediate VOC-contaminated soils was completed by Stone & Webster in FY 2000,
which began operation in early FY 2001. The AS system was shut off permanently in June 2001 due to a
lack of increase in SVE VOC levels and a concern regarding potential plume spreading. The AS system
was being implemented voluntarily by the Army and was not a 1997 OU2 ROD requirement. Soil samples
were collected within the source area in July 2002 (and previously in August 2001). In both events, the
results showed minimal reduction in soil VOC concentrations. Since it appeared that many years of SVE
system operation would be required before soil cleanup levels would be reached (if ever), the Army
ceased SVE system operation on August 21, 2002. The Army submitted a work plan clarification to the
USEPA and MPCA for excavation of source area VOC-contaminated soils, which received regulatory
approval in early FY 2003. Post approval, 688 cubic yards of contaminated soil were excavated by Shaw
and transported off-site to a permitted disposal facility (see Figures 6-3 and 6-4 for the location of the soil
excavation area at the former 1945 Trench). The Site A Former 1945 Trench Closeout Report (prepared
by Shaw) received regulatory consistency in FY 2004.

Are any changes or additional actions required for this remedy component?

No.

6.5 Overall Remedy for Site A Shallow Groundwater

Performance Standard (how do you know when youire done):

When the cleanup levels in Table 1 of the 1997 OU2 ROD have been attained throughout the aerial and
vertical extent of the Site A plume (1997 OU2 ROD, page 54).

Has the Site A shallow groundwater remedy been completed (i.e., have the cleanup levels in
Table 1 of the 1997 OU2 ROD been attained throughout the aerial and vertical extent of the Site A
plume)?

No. Table 6-2 presents the FY 2019 groundwater quality data and highlights the values that exceed a
cleanup level. The respective cleanup levels were exceeded by concentrations of cis-1,2-dichloroethene
(cis-1,2-DCE) at 01U139 (180 Og/L). None of the other COCs exceeded their respective cleanup levels in
FY 2019.

What impact is MNA having on contaminant concentrations?

As evident in Table 6-2, and on Figures 6-3 and 6-4, PCE and TCE continue to be degraded to cis-1,2-
DCE via natural attenuation. This degradation generally occurs within the distance between the source
area and the first line of extraction wells (EW-1 through EW-4), with primarily only cis-1,2-DCE being
detected downgradient of the first line of extraction wells. Figure 6-6 shows the cis-1,2-DCE
concentrations plotted on geologic cross sections to illustrate the vertical extent of impacts (the cross-
section locations are illustrated on Figure 6-4). Cis-1,2-DCE continues to be degraded via an abiotic
process as the plume migrates. The MPCA and USEPA initially evaluated attenuation at the site using
computer modeling of COC degradation, as documented in Evaluation of Natural Attenuation of
Chlorinated Solvents in Ground Water at the Twin Cities Army Ammunition Plant (MPCA and USEPA
2000). The MPCA conducted a follow-up microcosm study (unpublished), the results of which were
presented to the Army and USEPA on April 10, 2007. The work conducted in this study showed that the
degradation being observed at Site A was an abiotic process (not biological), which likely involves the
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presence of the mineral magnetite in soils. Note that the predominant degradation process does not
fidegrade througho vinyl chloride, which is no longer monitored at this site given the historical lack of
detections that led to the 1997 OU2 ROD not selecting this compound as a COC.

Since September 2008 when the fifirst lined of extraction wells was shut off, some wells have shown
decreased concentrations while others have, in some periods, shown increased concentrations (see
Figures 6-7, 6-8, 6-9, and 6-10). Collectively, the cis-1,2-DCE water quality trends evident on Figures 6-7
through 6-10 indicate the plume has essentially stabilized. Historically, the contingency locations (the four
900-series wells located along the north side of County Road I) have peaked and now show stable or
decreasing trends at concentrations below the cis-1,2-DCE cleanup level of 70 Og/L (Figure 6-10);
however, during FY 2018, contingency location 01U902 had a cis-1,2-DCE concentration of 92 Og/L while
all other contingency locations remained below the cleanup level. In FY 2019, all contingency wells were
once again below the cleanup level. Further monitoring will be completed to evaluate trends.

Specifically, concentrations of cis-1,2-DCE in 01U901 and 01U903 have been at or near non-detect since
2008 and basically throughout their history. The concentrations of cis-1,2-DCE in 01U902 had stabilized
between 15 and 20 Og/L by June 2013. Well 01U902 was 29 Og/L (2016), 35 Og/L (2017) 92 Og/L (2018),
and 42 Og/L (2019). One more sampling round (2020) will be collected to confirm the trend. The
concentration of cis-1,2,-DCE in 01U904, which increased to a peak of 57 Og/L in June 2013, decreased
steadily through FY 2014 and now appears to have stabilized between approximately 20 and 30 Ogl/L.
The cis-1,2-DCE concentration at 01U904 was 27 Og/L in June 2017 and was non-detect in 2018 and
20109.

Concentrations of cis-1,2-DCE at EW-8 have been stable near non-detect since December 2012.
Concentrations of cis-1,2-DCE at EW-7 peaked just above the cleanup level in December 2012 and have
steadily declined to non-detect in June 2019. At EW-5, cis-1,2-DCE concentrations appeared to have
stabilized below the cleanup level; however, in June 2017 the cis-1,2-DCE concentration increased to 200
Og/L, increased again in 2018 to 300 Og/L, and decreased to 1.8 Og/L in 2019. A generally increasing
trend had been observed at EW-6 since 2012; however, concentrations were well below the cleanup level
during 2018 and 2019 sampling events. The reason for this is not clear, but continued monitoring of EW-6
will be performed.

In the monitoring wells located between the two rows of extraction wells (Figure 6-8), concentrations of
cis-1,2-DCE appeared to have stabilized or to have been on a declining trend. 01U139, currently the well
with the highest concentration of cis-1,2-DCE at Site A, had a peak concentration of 510 Og/L in June
2013, and appeared to have stabilized between 240 and 350 Og/L. However, in June 2017, the cis-1,2-
DCE concentration increased to 540 g/L and increased again in 2018 to 710 Og/L, but decreased once
again in June 2019 to 180 Og/L Future monitoring will be evaluated to confirm the overall trend. 01U140,
after showing three slight exceedances of the cleanup level in 2011 and 2012, has shown a steadily
declining cis-1,2-DCE concentration to 0.60 Og/L in 2019. 01U157 had two slight exceedances of the cis-
1,2-DCE cleanup level in 2011 and 2012 and appeared to have stabilized between 18 and 25 Ogl/L;
however, the cis-1,2-DCE concentration in June 2017 increased to 380 Og/L, decreased to non-detect in
2018 and 0.44 Og/L in 2019. Future monitoring will be evaluated to confirm the overall trend.

01U158 had a peak cis-1,2-DCE concentration of 410 Og/L in April 2011, but had since stabilized
between 28 and 67 Og/L. The observed cis-1,2-DCE concentration of 80 Og/L in June 2016 was the first
exceedance of the cleanup level at 01U158 since December 2011. The June 2017 concentration

arcadis.com
FY19 Final APR_09242020.docx 6-6



FISCAL YEAR 2019 ANNUAL PERFORMANCE REPORT

decreased to 13 Og/L and the 2018 concentration was consistent at 12 Og/L. In June 2019 the
concentration increased to 55 Og/L, which is well within the historical range. The overall trend at this
location still appears to be stable.

In EW-1 through EW-4 (Figure 6-7), concentrations of cis-1,2-DCE have been at or near non-detect since
2010 or earlier. In summer 2019, samples were collected from EW-2 and EW-3 (sampling has been
discontinued at EW-1 and EW-4, as discussed in Section 6.1). The concentration of cis-1,2-DCE was
0.81 Og/L in EW-3 and non-detect in EW-2.

In summary, the cis-1,2-DCE plume has largely stabilized following shutdown of EW-1 through EW-4 in
2008. Most importantly, contingency locations 01U901, 01U903, and 01U904 along the north side of
County Road | show stable or decreasing trends at concentrations below the cis-1,2- DCE cleanup level
of 70 Og/L (despite 01U904 being located directly downgradient of EW-6). The cis-1,2-DCE concentration
in 01U902 increased slightly in 2016, 2017, and again in 2018 to above the cleanup level. In 2019 the
concentration was once again below the cleanup level, but will require continued monitoring to assess
this potential upward trend. Hence the collective trend suggests that the slight uptrend at EW-6 merely
reflects a slight shifting of the axis of the plume in the ficross-plume¢ direction, which also likely explains
the greater variability that is evident in two other wells near the axis of the plume (01U157 and 01U139).

Were any trigger levels exceeded at any of the contingency locations?

No. The four contingency locations are 01U901, 01U902, 01U903 and 01U904, which are the four
monitoring wells located along the north side of County Road I. The trigger level is equal to groundwater
cleanup levels and none of the contingency locations had detections of COCs exceeding their respective
cleanup levels in FY 2019 (Table 6-2). As noted previously, 01U901 and 01U903 have been at or near non-
detect for cis-1,2-DCE since 2008 and basically throughout their history. Concentrations of cis-1,2-DCE in
01U904 show a stable or slightly decreasing trend with cis-1,2-DCE concentrations below the cleanup level
of 70 Og/L. Concentrations of cis-1,2-DCE at 01U902 have been generally increasing since 2015, with 2018
being the only year the well exceeded the cleanup level.

The Site A Shallow Groundwater: Monitoring and Contingency Plan (Wenck 2008b) noted that if the
groundwater trigger is exceeded, three key contingency actions are required:

1. Army will contact the well owner at 1783 Pinewood Drive to verify the well remains out of service (and
will do this annually for as long as the trigger is being exceeded).

2. Army will prepare and submit a plan to address the exceedance to the USEPA and MPCA for
approval.

3. Army will prepare and submit a plan to evaluate the indoor air pathway.

The third action was perhaps the most critical item, as no soil vapor sampling had ever been conducted at
Site A. Increasing VOC groundwater concentrations in any of the wells north of County Road 1 would
raise the question of whether these increases could cause an increase in soil gas VOC concentrations
leading to a vapor intrusion risk. A vapor intrusion report had been prepared previously: Off-TCAAP
Vapor Intrusion Pathway Analysis, Operable Unit 1, Operable Unit 3, and Operable Unit 2 (Site A)
prepared by Tecumseh/Wenck Installation Support Services, May 2005. This report concluded the vapor
intrusion pathway for the offsite Site A plume was incomplete, since the concentrations in groundwater
were below the USEPA generic screening criteria. However, no actual soil vapor sampling was conducted
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for that report. In December 2012, the MPCA requested that soil vapor sampling be conducted, since
their 2008/2010 vapor intrusion guidance is newer than the 2005 report, and since that guidance states
that groundwater screening levels should not be used as a single line of evidence for decisions regarding
vapor intrusion risk. Based on this MPCA request, the Army prepared an investigation QAPP, which was
approved by the USEPA and MPCA in June 2013, and then conducted the vapor intrusion investigation
work in July 2013. This work was documented in Site A Vapor Intrusion Investigation Report (Wenck
2014), which received regulatory consistency approval in FY 2014. The report concluded that no
significant VOC concentrations are present in soil gas near the 14 samples collected (10 of which were
located along the north side of County Road I), and that there is no significant soil vapor risk.

With regard to the first contingency action, according to the TCAAP Well Inventory and MDH records the
well at 1783 Pinewood Drive was sealed in 2014. No further action is required in regard to this
contingency action.

The only remaining contingency action is the second. However, the need to fiaddress the exceedanceo
would be driven primarily by either a groundwater receptor or a vapor receptor, and since these pathways
have been eliminated as discussed above, a slight exceedance of the trigger does not require any
specific remedial action, especially given the strong degradation evident at the site (i.e., the distance any
slight exceedance would carry downgradient from the 19000 wells would be expected to be minimal). As
such, due to the shifting of the Site A plume downgradient since the June 2013 investigation work,
recommendations for additional groundwater and vapor investigation will be presented under separate
cover.

The contingency locations will be sampled according to the monitoring plan in FY 2020 and the data will
be further evaluated to determine whether further action is required.

Can it be determined whether MNA is an adequate long-term remedy for Site A in lieu of
groundwater extraction and discharge? (If MNA is determined to be adequate, a recommendation
to formally change the remedy should be made.)

Yes. In the November 11, 2015 Technical Memorandum, the Army recommended that MNA be
implemented as the long-term remedy for Site A in lieu of groundwater extraction and discharge. This
recommendation was made in consideration of three key facts: 1) the vapor intrusion investigation
concluded that there is no significant soil vapor risk north of County Road I; 2) the only known
groundwater receptor between Site A and Rice Creek (1783 Pinewood Drive) was sealed in 2014; and 3)
1,4-dioxane was not found to be present in Site A shallow groundwater. The OU2 ROD Amendment #6
(2018) was approved in FY 2018, changing the remedy to MNA for Site A shallow groundwater.

Annual monitoring of Site A wells for VOCs will continue in FY 2019 according to the monitoring plan in
Appendix A.

Do additional remedial measures need to be addressed?

No.
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7  OPERABLE UNIT 2: SITE C SHALLOW GROUNDWATER

Impacts to Site C shallow groundwater had not occurred at the time of the 1997 OU2 ROD. In FY 1997,
the United States Army Environmental Command sponsored a technology demonstration to phyto-
remediate Site C lead-contaminated soil. During the growing seasons, ethylenediaminetetraacetic acid
and acetic acid were applied to the soils to improve metals uptake by the crops. It had the unintended
consequence of causing migration of lead from the soils into the shallow groundwater present within a
few feet from the ground surface. In FY 2000, the MPCA took enforcement action, requiring the Army to
implement corrective actions. Initially, the Army installed a groundwater recovery trench to contain the
lead plume (operated between November 2000 and July 2001). On July 6, 2001, the Army began
operating three extraction wells to contain the plume (replacing recovery trench operation), with discharge
of extracted groundwater (treated as necessary) to a POTW. In FY 2004, a Stipulation Agreement was
signed that resolved the enforcement action and directed that response actions be conducted under the
authority of the FFA. The OU2 ROD Amendment #1 (2007) incorporated the existing groundwater
extraction system as the final remedy.

On November 13, 2008, the groundwater system was shut off (with regulatory approval), since the lead
concentrations in the three extraction wells had been below the groundwater cleanup level since March
2008 (i.e., the area of lead concentrations exceeding the groundwater cleanup level was not reaching the
extraction wells and so operation of the extraction system was no longer required for plume containment).
The recommendation to de-energize the extraction system was presented in the Site C Groundwater
Extraction System Evaluation Report (Evaluation Report; Wenck 2008c) and was approved by the
USEPA and MPCA in November 2008. The OU2 ROD Amendment #1 (2007) prescribes four major
components of the remedy, and until a decision is made to formally change the remedy, the original
components of the OU2 ROD Amendment #1 (2007) will be retained in this section (with discussion that
is appropriate to the current remedy implementation status).

The Evaluation Report also presented the monitoring plan to be implemented at the point that the
extraction wells were shut off and the contingency actions that will be taken by the Army if groundwater
and or surface water monitoring indicates that any of the stated trigger points are exceeded. These
monitoring and contingency actions have been incorporated into the APR, and thus any changes to
monitoring and contingency actions must be approved by the USEPA and MPCA through revisions to the
APR.

At some point, the remedy could be formally changed. This change would presumably require an ESD, at
a minimum, or possibly a ROD amendment. However, given that groundwater cleanup levels may be
reached throughout Site C within a few years, it may not be necessary to go through the process of
formally changing the remedy. Evaluation in future APRs will ultimately determine whether the USEPA,
MPCA, and Army should formally change the remedy or, possibly, whether the site should be closed.
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7.1 Remedy Component #1: Groundwater and Surface Water
Monitoring

Description: fiThe existing Site C groundwater monitoring program will be revised as needed.0 iA new
surface water monitoring plan will be preparedd (OU2 ROD Amendment #1 (2007), page 39-40).

Performance Standard (how do you know when youire done):

When a performance groundwater and surface water monitoring program has been established and
ongoing monitoring is in compliance with the program.

Is this remedy component being implemented?

Yes. Table 7-1 summarizes the performance monitoring requirements, the implementing parties, and the
documents that contain the monitoring plans. FY 2019 monitoring was conducted in accordance with the
Monitoring Plans included in Appendix A. The water quality monitoring locations and frequencies are also
summarized on Figure 7-1, and any deviations explained in Appendix C.2.

Were the monitoring requirements for this remedy met?
Groundwater samples were collected as per the FY 2019 monitoring plan in Appendix A.

Is any sampling proposed prior to the next report?

Yes. Groundwater and surface water monitoring at Site C will be in accordance with the monitoring plans
shown in Appendix A.1 and A.3, respectively.

Are any changes or additional actions required for this remedy component?

No.

7.2 Remedy Component #2: Groundwater Containment

Description: iThree extraction wells, EW-1 through EW-3, will continue collecting contaminated
groundwatero (OU2 ROD Amendment #1 (2007), page 38).
Is this remedy component being implemented?

No. As discussed previously, because the area of lead concentrations that exceed the groundwater
cleanup level no longer extends to the extraction wells, the extraction system is no longer operating, and
this remedy component is not currently being implemented.

7.3 Remedy Component #3: Discharge of Extracted Water

Description: fiExtracted groundwater will be pretreated onsite (as necessary) to meet the sanitary sewer
discharge limitd (OU2 ROD Amendment #1 (2007), page 38).
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Is this remedy component being implemented?

No. As discussed previously, because the area of lead concentrations that exceed the groundwater
cleanup level no longer extends to the extraction wells, the extraction system is no longer operating, and
this remedy component is not currently being implemented.

7.4 Remedy Component #4: Land Use Controls

Description: iLUCs will be established to protect the groundwater extraction, treatment, and monitoring
system and to prohibit the drilling of water supply wells within the contaminated portion of the Unit 1
aquiferd (OU2 ROD Amendment #1 (2007), page 39).

Performance Standard (how do you know when youire done):

For initial implementation, when the USEPA and MPCA have provided consistency approval for an OU2
LUCRD document. Implementation will continue until such time the groundwater concentrations are
below the cleanup levels.

Has a LUCRD document been approved to address LUC issues for OU2, including Site C
groundwater, and is it being implemented?

Yes. The USEPA and MPCA approved the OU2 LUCRD in September 2010 and it is being implemented
by the Army. Revision 5 of the OU2 LUCRD was approved by the USEPA and MPCA in March 2018. Site
C is part of the 108 acres planned for transfer to Ramsey County as described in Revision 5. The LUCs
for groundwater and a soil cover for Site C remain in place.

Was an annual site inspection for LUCs conducted in FY 2019?

Yes. On June 19, 2019, the Army, MNARNG, and JV conducted the annual inspection of OU2 sites. The
checklist that was completed during the inspection is included as Appendix F.

Did the inspection identify any follow-up actions needed to maintain the protectiveness of the
LUCs?

No.

7.5 Overall Remedy for Site C Shallow Groundwater

Performance Standard (how do you know when youire done):

When the cleanup levels in Table 1 of the OU2 ROD Amendment #1 (2007) have been attained
throughout the aerial and vertical extent of the Site C plume.

Has the Site C shallow groundwater remedy been completed (i.e., have the cleanup levels in
Table 1 of the OU2 ROD Amendment #1 (2007) been attained throughout the aerial and vertical
extent of the Site C plume)?

No. Table 7-2 presents FY 2019 groundwater quality data and highlights the values that exceed the lead
cleanup level. Surface water quality data are presented on Table 7-3. Figure 7-2 presents groundwater
elevation contours based on measurements in summer 2018. Figure 7-3 shows the lead results for
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groundwater and surface water locations. Figures 7-4 and 7-5 show the lead concentrations plotted on
geologic cross sections for Site C to illustrate the vertical extent of impacts (the cross-section locations
are illustrated on Figure 7-3).

In FY 2019, lead exceeded the groundwater cleanup level of 15 Og/L in two monitoring wells located near
the source area. The lead concentrations at MW-13 and MW-14 were detected at 160 Og/L and 40 Ogl/L,
respectively, in summer 2019. The water quality trends (dissolved lead) for wells nearest the source (MW-
3, MW-13, MW-14, and MW-15) are shown on Figure 7-6. Figure 7-6 indicates, the variable
concentrations observed at individual wells in FY 2019 has occurred throughout recent years for the four
source area wells. Overall, lead concentrations at source area wells have decreased significantly in the
last 10 years indicating substantial progress towards reaching groundwater cleanup levels.

Surface water monitoring results were all below the surface water cleanup level in FY 2019.
Were any trigger levels exceeded at any of the contingency locations?

No. The Site C contingency locations and trigger levels are shown in Table 7-4. Depending on the
location, the trigger level is either equal to the groundwater cleanup level or a surface water cleanup level.
Groundwater and surface water results (Table 7-2 and Table 7-3) show that trigger levels were not
exceeded in FY 2019. If a trigger level were exceeded, the Army would implement contingency action(s)
specified in the footnotes to Table 7-4.

Can it be determined whether a formal change to the remedy should be made (to eliminate the
groundwater extraction and discharge components) or, possibly, whether the Site should just be
closed?

No. Two wells still exceeded the cleanup level. Additional monitoring should be conducted before this
determination is made.

Do additional remedial measures need to be addressed?

No. Site C wells have had stable COC concentrations and the existing groundwater plume does not
appear to be migrating. Continued monitoring of the site will be performed to evaluate when closure for
Site C is appropriate.
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8 OPERABLE UNIT 2: SITE | SHALLOW GROUNDWATER

VOCs have been identified in Unit 1 (perched aquifer) at Site I. The selected remedy in the 1997 OU2
ROD consisted of four components: Groundwater monitoring, Groundwater extraction, POTW discharge,
and Additional characterization.

The additional investigation and Predesign Investigation Work Plan were completed in FY 2000. Based
on these documents, the proposed remedy was to consist of a dual phase vacuum extraction system,
which combined groundwater extraction with soil vapor extraction, to be installed beneath Building 502. A
dual phase extraction pilot test subsequently determined that the technology was not feasible due to the
low Unit 1 permeability. The OU2 ROD Amendment #2 (2009) revised the requirements for shallow
groundwater to groundwater monitoring, additional characterization and LUCs. These three major remedy
components are evaluated in the following sections.

8.1 Remedy Component #1: Groundwater Monitoring

Description: iGroundwater monitoring to track remedy performance.o (1997 OU2 ROD, page 3).
Performance Standard (how do you know when you're done):

When a monitoring plan has been established and ongoing monitoring is in compliance with the plan.
Is the remedy component being implemented?

Yes. Table 8-1 summarizes the performance monitoring requirements, the implementing parties, and
documents containing monitoring plans. Appendix A summarizes the FY 2019 monitoring plan and any
deviations are explained in Appendix C.2.

As previously approved by the USEPA and MPCA, all Site | (Building 502) Unit 1 monitoring wells were
abandoned in FY 2014 prior to the demolition of Building 502. Only well 01U667 is scheduled to be
replaced, which could be delayed beyond FY 2020 due to the extent of pending re-grading associated
with planned site redevelopment. Because well 01U667 was not replaced in FY 2019, no groundwater
sampling was conducted during FY 2019. Once reinstalled, monitoring well 01U667 will be sampled
annually in accordance with the FY 2019 - FY 2023 Monitoring Plan (Appendix A.1). Figure 8-1 presents
a site plan for Site I, including the former locations of the now abandoned monitoring wells and a cross-
section location presented on Figure 8-2.

Is any groundwater sampling proposed prior to the next report?

Yes, although it is contingent on completion of grading activities in this area and subsequent reinstallation
of monitoring well 01U667. Groundwater monitoring at Site | will be in accordance with the monitoring
plan provided in Appendix A.1.

Are any changes or additional actions required for this remedy component?

Yes. Monitoring well 01U667 must be reinstalled after grading activities have been completed.
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8.2 Remedy Component #2: Additional Investigation

Description: iAdditional characterization of the Unit 1 and Unit 2 soil and groundwater.¢ (1997 OU2 ROD,
page 3).

Performance Standard (how do you know when you're done):

When the work has been completed according to an agency approved work plan.

Has the remedy component been implemented?

Yes. Additional investigation results were included in Appendix A of the Predesign Investigation Work
Plan (January 1999) which resulted in a pilot study to evaluate dual phase vacuum extraction technology
applicability. The resultant Predesign Investigation Report (March 2001) concluded that neither dual
phase extraction nor groundwater extraction is feasible at Site I. The OU2 ROD Amendment #2 (2009)
removed the groundwater extraction and POTW discharge component of the remedy.

Are any changes or additional actions required for this remedy component?

No.

8.3 Remedy Component #3: Land Use Controls

Description: iLUCs will be established to protect the groundwater extraction, treatment, and monitoring
system and to prohibit the drilling of water supply wells within the contaminated portion of the Unit 1
aquifer.0 (OU2 ROD Amendment #1 (2007), page 39).

Performance Standard (how do you know when you're done):

Implementation of the LUCs will continue until the groundwater concentrations are below the cleanup
levels.

Has a LUCRD document been approved to address LUC issues for OU2, including Site |
groundwater, and is it being implemented?

Yes. The USEPA and MPCA provided consistency approval for the OU2 LUCRD in September 2010, and
the LUCRD is being implemented by the Army. Subsequent revisions to the LUCRD have not changed
the groundwater LUCs for Site I. Following additional soil investigation and remediation completed by
Ramsey County in 2014 and 2015, the site is now suitable for unrestricted use / unlimited exposure and
soil LUCs at Site | are no longer necessary. The USEPA and MPCA provided consistency approval for
the OU2 LUCRD Revision 5 in March 2018, which formally removes Site | soil LUCs.

Was an annual site inspection for land use controls conducted in FY 20197

On June 19, 2019, the Army, MNARNG, and JV conducted the annual OU2 site inspection. The
completed checklist is included as Appendix F.

Did the inspection identify any follow up actions needed to maintain the protectiveness of the
LUCs?

No.
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8.4 Overall Remedy for Site | Shallow Groundwater

Performance Standard (how do you know when you're done):

When the cleanup levels in Table 1 of the 1997 OU2 ROD have been attained throughout the aerial and
vertical extent of the Site | plume (1997 OU2 ROD, page 55).

Has the Site | shallow groundwater remedy been completed (i.e., have the cleanup levels in
Table 1 of the 1997 OU2 ROD been attained throughout the aerial and vertical extent of the Site |
plume)?

No. Groundwater monitoring was not conducted in FY 2019 due to the approved abandonment of all Unit
1 wells related to Site | demolition activities; however, the most recent groundwater quality data (from FY
2013) suggests that cleanup levels have not been attained. Table 8-2 presents FY 2013 data and
highlights values which exceeded the cleanup level. The concentration of TCE in former well 01U632 had
decreased over time but was still above the cleanup level in FY 2013. Results from the sampling of well
01U667 indicated concentrations of 1,2 dichloroethene and vinyl chloride remained above the cleanup
levels. Figure 8-3 presents the FY 2013 Site | shallow groundwater TCE and vinyl chloride sample
results.

Do additional remedial measures need to be addressed?

Yes. As requested by Orbital ATK in their letter dated August 12, 2013 and approved by the USEPA and
MPCA on August 14, 2013, all Unit 1 monitoring wells were abandoned in 2014. In accordance with the
Orbital ATK request and regulatory approval, monitoring well 01U667 will be reinstalled at the same
location and depth following completion of redevelopment-related grading to occur at former Building 502.
However, due to the significant extent of grading to occur, reinstallation of 01U667 could be delayed.
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9 OPERABLE UNIT 2: SITE K SHALLOW GROUNDWATER

VOC impacts have been identified in Unit 1 (perched aquifer) at former Building 103. The limits of the
VOC plume in the perched groundwater have been defined to be beneath and immediately northwest of
former Building 103.

The remedy selected in the 1997 OU2 ROD consisted of seven components that incorporated the
existing groundwater extraction trench and air stripper, which began operation in August 1986. The
remedy also included additional investigation of the unsaturated soils beneath the building slab. OU2
ESD #1 added LUCs as a remedy component in 2009.

9.1 Remedy Component #1: Groundwater Monitoring

Description: iGroundwater monitoring to track remedy performance.t (1997 OU2 ROD, page 3).
Performance Standard (how do you know when youire done):

When a monitoring plan is established, and monitoring is in compliance with the plan.

Is the remedy component being implemented?

Yes. Table 9-1 summarizes the performance monitoring requirements, the implementing parties, and the
monitoring plan documents. Appendix A summarizes the FY 2019 monitoring plan and any deviations are
explained in Appendix C.2.

Water levels are collected annually from monitoring wells and bundle piezometers in the vicinity of the
groundwater collection and treatment system. In FY 2014, 15 Unit 1 monitoring wells were permanently
abandoned, as approved by the USEPA and MPCA on August 14, 2013 and May 7, 2014. In FY 2017,
one Unit 1 monitoring well (01U047) was permanently abandoned as approved by the USEPA and MPCA
in September 2017. The monitoring wells currently included in the Site K Monitoring Plan were sampled in
June 2019. Figure 9-1 presents the sampling and water level monitoring locations, as well as the location
of the monitoring wells that have been abandoned. Figure 9-1 also shows the cross-section alignment.

Three of the wells abandoned in 2014 (01U608, 01U609, and 01U611) were scheduled to be reinstalled
in spring 2017; however, the schedule has been extended due to delays associated with site
redevelopment. Once reinstalled, the wells will have the same monitoring requirements as prior to
abandonment. Wells 01U608 and 01U609, once reinstalled, will be added to the water level monitoring
list and well 01U611 will be added to the annual water quality sampling list. Monitoring well 01U047 was
permanently abandoned in FY 2017 for site redevelopment activities and will not be reinstalled once the
redevelopment activities are completed.

Is any groundwater sampling proposed prior to the next report?

Yes. Groundwater monitoring at Site K will be in accordance with the monitoring plan shown in
Appendix A.1.
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Are any changes or additional actions required for this remedy component?

Yes. Wells 01U608, 01U609, and 01U611, which were abandoned in 2014, are scheduled to be
reinstalled once construction activities associated with site redevelopment are completed.

9.2 Remedy Component #2: Sentinel Wells

Description: filnstallation of sentinel wells at the bottom of Unit 1 and top of Unit 3.0 (1997 OU2 ROD,
page 3).

Performance Standard (how do you know when youire done):

When the wells have been installed according to a regulator approved work plan.

Is the remedy component being implemented?

Yes. The Upper Unit 3 sentinel well was installed in February 2000 to monitor potential VOCs migration
through the Unit 2 till aquitard into the Unit 3 aquifer.

Existing piezometers were used to accomplish the deep Unit 1 sentry monitoring. Piezometers 01U625D,
01U626D, 01U627D, and 01U628D were used since they monitor the Unit 1 aquifer base near the trench.
The issue is the potential for Dense Non-Aqueous Phase Liquid (DNAPL) to migrate beneath the trench
along the Unit 1/Unit 2 interface. These four piezometers are screened at that interface. Figure 9-1 shows
the location of the Upper Unit 3 sentinel well (03U621) and the piezometers.

What are the results of the Unit 1 piezometer and Unit 3 sentinel well sampling?

The piezometers (Unit 1 sentinel wells) were sampled in March 2000 with results showing no DNAPL
presence at the Unit 1/Unit 2 interface, as discussed in the FY 2000 APR. This was a one-time sampling
event, as required by the MPCA/USEPA approved Predesign Investigation Work Plan, Site K, TCAAP,
CRA, February 1999, and as documented in the Predesign Investigation Report, Site K, TCAAP, CRA,
December 2001, for which regulatory concurrence was received.

The Unit 3 sentinel well (03U621) was sampled in March, July, and September 2000 and in January 2001
for the quarterly sampling required by the Predesign Investigation Work Plan. Subsequently, the well was
incorporated into the regular TCAAP monitoring plan. The well was sampled in June 2019 for FY 2019
with results presented in Table 9-2. No Site K COCs were detected in the Unit 3 sentinel well at
concentrations above the method detection limit. However, the 03U621 sample reported a 1,4-dioxane
concentration of 7.1 Og/L as presented in Table 9-7. This is likely related to the presence of 1,4-dioxane in
Unit 3 groundwater throughout the western portion of TCAAP, as opposed to a release from Site K.

Are any changes or additional actions required for this remedy component?

No.

9.3 Remedy Component #3: Hydraulic Containment

Description: iUse of existing interceptor/recovery trench to contain the plume and remove impacted
groundwater.0 (1997 OU2 ROD, page 3).
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Performance Standard (how do you know when youire done):

When the trench is operating as designed and capturing all groundwater exceeding the cleanup levels as
presented in Table 1 of the 1997 OU2 ROD, and further described below.

Is the remedy component being implemented?

Yes. The groundwater collection system continues to provide capture (as described later) of the Unit 1
groundwater, upgradient of the trench and beneath the former Building 103 footprint, as designed. In FY
2014, the Building 103 slab was removed as part of the site redevelopment activities.

Is the system providing hydraulic capture of the plume?

Yes. Water level data are presented in Table 9-3. Figure 9-2 presents a plan view of the groundwater
contours from the June 2019 round of groundwater level measurements. At nested wells, the numerically
lowest water elevation was used to create the plan view contours. Monitoring wells downgradient (i.e.,
01U627) of the extraction trench show consistently higher water levels than those near of the trench (i.e.,
01U626). This demonstrates that the horizontal hydraulic gradient has been reversed toward the
extraction trench due to system operation.

Vertical capture was also effective as illustrated on Figure 9-3. As seen on the figure, groundwater both
upgradient and downgradient of the trench is captured and collected. The upward gradient exhibited on
the downward gradient side of the trench (01U626) indicates that groundwater does not migrate below
the trench. The monitoring coverage provided by the bundle piezometers, demonstrates complete vertical
and horizontal hydraulic capture.

Upgradient well (01U625C) is obstructed. The cause of the obstruction is unknown. An unsuccessful
attempt was made to remove the obstruction in the spring of 2017 and 2018 and again in the spring of
2019. Well 01U625C is not critical in the collection trench flow evaluation. Historically, this well has
maintained a similar groundwater elevation as 01U625B and 01U625D (Appendix D). Based on 2016,
2017, 2018, and 2019 groundwater elevation data showing the return to typical levels, the abandonment
of 01U625C, without subsequent replacement, is recommended.

Figure 9-4 presents the TCE concentrations from the 2019 annual sampling event. The plume was
originally defined based on data from all of the monitoring wells. The plume was then refined based on
the results of the 2014 geoprobe investigation. The current monitoring well network is used to confirm the
plume contours and measure the progress of remediation. Thus, the contours on Figure 9-4 were drawn
with consideration of the extensive historical data, specifically the 2014 data from the geoprobe
investigation.

Are any changes or additional actions required for this remedy component?

Not at this time. Two monitoring wells (01U604 and 01U628) historically used to monitor hydraulic capture
were abandoned in 2014 because of site redevelopment activities. However, existing wells (01U603,
01U612, 01U615, 01U617, 01U621, 01U625, 01U626 and 01U627) located up and down gradient of the
collection trench provide adequate coverage for shallow groundwater hydraulic and water quality
mon