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SECTION 1



1.0 Executive Summary

This Fiscal Year 1999 (FY 1999) Annual Performance Report:

e Summarizes the status of remedy implementation; and

o Addresses how the remedies are performing,
for each of the three operable units related to the Twin Cities Army Ammunition Plant
(TCAAP). Fiscal Year 1999 is defined as the period from October 1, 1998, through
September 30, 1999.
Records of Decision (RODs) have been signed for each of the three operable units (OUs):
e OUI ROD signed September 1993
e QU2 ROD signed December 1997

e QU3 ROD signed September 1992

The RODs 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)

2. Are the remedies doing what they are suppose to?

Table 1-1, at the end of this section, summarizes the status of remedial actions at the end of

FY 1999. Following are highlights of the accomplishments for each operable unit.
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Operable Unit 1 (OU1): Deep Groundwater

QU consists of the “north” plume of VOC groundwater contamination off the TCAAP
installation. The final remedy for OU1 consists of pumping three primary municipal wells

(New Brighton municipal wells NBM #4, #14, and #15) and treating the extracted groundwater
through the Permanent Granular Activated Carbon (PGAC) system. Treated water is piped to the
New Brighton water supply system for distribution as potable water. Other remedy components
include providing alternate water supply and/or well abandonment to affected private wells, and

drilling advisories for new well construction. Highlights for FY 1999:

¢ One residence was connected to the municipal water supply.

¢ Abandonment of one private water supply well was still being pursued with one well
owner.

e In general, the wells were not pumped in strict accordance with the designed program
in the first half of FY 1999, but were in compliance during the latter half. More
specifically:

—  NBM #4: Pumped at 3 to 6 percent below design in first half of
FY 1999, and 1 to 3 percent above design in the latter half. However,
pumping of NBM #3 (located very close to Well No. 4) during the first
half of FY 1999 exceeded the 3 to 6 percent shortage.

—  NBM #14: Pumped approximately 6 to 16 percent above design
throughout FY 1999, though it was out of service for routine maintenance
between January 20 and March 5, 1999.

—  NBM #15: Pumped, on average, about 19 percent below design during
the first half of FY 1999 and about 27 percent above design during the
latter half.

e Groundwater modeling conducted as part of a pump test analysis showed significant
containment, though possibly not complete containment. Subsequent contouring of

measured water levels suggests the system provided complete containment of
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groundwater contamination exceeding the cleanup levels in the Prairie du Chien.
Groundwater quality trends, though perhaps premature, support the interpretation of
containment. The USEPA and MPCA have expressed some concern regarding the
evaluation of containment, and have suggested adding additional monitoring wells.
Discussions are ongoing between the Army, USEPA, and MPCA in regard to OU1
containment. Future water level and water quality evaluations are needed to verify
containment.

e [tis recommended that the Army work with the City of New Brighton to explore
increasing the pumping at NBM #15 to strengthen containment provided by the
system.

e The PGAC treated 1.2 billion gallons of water and removed 1,458 pounds of VOCs
during FY 1999.

o The effluent of the PGAC was in compliance with the applicable Safe Drinking Water
Act criteria.

e The treated groundwater was beneficially used in the New Brighton municipal water
supply system.

e The extent and magnitude of contamination in the North Plume did not change
significantly; however, at most wells, the concentrations decreased.

e The Minnesota Department of Health was reviewing a request by the Minnesota
Pollution Control Agency (MPCA) to expand the boundary of the Special Well

Construction Area to the southwest.

Operable Unit 2 (OU2)

OU2 is defined as the TCAAP property, including the groundwater beneath it. The OU2 ROD,

which was signed in December 1997, documents the final remedies.

Highlights for activities within OU2 during FY 1999 are:
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e Shallow Soil Sites

Completion of soil remediation at Site A, with 11,308 tons of soil excavated,
treated, and transported off-site for disposal in calendar year 1999 (a total of
21,905 tons including work performed in calendar year 1998).

Completion of soil remediation at Site 129-5 with 136 tons of soil excavated,
treated, and transported off-site for disposal in calendar year 1999.

Initiation of soil remediation at Sites E and H, with excavation, treatment and
off-site disposal of 13,952 and 11,391 tons of soil, respectively. Both sites
were estimated to be 80 percent complete.

The remedial action design for an SVE system (including a FY 1999 — added
air sparging component) for Site A VOC-contaminated soils was approved,
with construction initiated in late calendar year 1999. ‘
The phytoremediation demonstration project continued at Sites C and 129-3
and was given approval for another year. This demonstration project was not

part of the OU2 ROD.

e Deep Soil Sites

The shallow SVE systems were shut off in late FY 1998 to allow testing at
individual vents, which was performed in early FY 1999. The report, which
was still under review at the end of FY 1999, recommended that both shallow
systems remain off.

A pilot study was performed at Site D to evaluate the effectiveness of deeper
SVE vents. The report, which was still under review at the end of FY 1999,
concluded that deep soil venting systems are not necessary at Sites D or G.

A work plan for site close-out was prepared and was under review at the end
of FY 1999. The work plan presents shallow and deep soil sampling plans for

Sites D and G that are intended to show that clean-up goals have been met.
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e Site A Shallow Groundwater

The eight-well extraction system, which has been operating since May 1994,
continued to provide containment and mass removal.

The system pumped at an average rate of 29.7 gallons per minute during

FY 1999 versus the design rate to achieve containment of 25 gallons per
minute.

During FY 1999, the system removed approximately 3.5 pounds of VOCs,
with a cumulative mass removal of 30 pounds since May 1994.

The extracted water was discharged to the sanitary sewer system in
compliance with all discharge criteria.

Source characterization/remediation work in FY 1999 included completion of
metals-contaminated soils removal, and design for a soil vapor extraction/air
sparging system.

Overall, the groundwater extraction system has reduced contaminant
concentrations in groundwater. Two primary areas remaining to be
remediated are: in the vicinity of extraction well 01U353 for cis-1,2-
dichloroethene, and in the vicinity of monitoring well 01U108 for

tetrachloroethene and trichloroethene.

e Site I Shallow Groundwater

Sampling at Site I indicated no significant changes in VOC concentrations in
Unit 1 monitoring wells in FY 1999. Four of the seven wells scheduled for
sampling were dry.

The Work Plan for evaluating the feasibility of dual phase extraction was

completed.

e Site K Shallow Groundwater

At Site K, the groundwater extraction trench and treatment system continued
to operate as designed. The system captured and treated 4,508,180 gallons of
water and maintained a continuous zone of capture downgradient of

Building 103. A total of 9.24 pounds of VOCs were removed in FY 1999.
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— The extracted water was discharged to Rice Creek in compliance with all .

discharge criteria.
e Deep Groundwater

— The TGRS operated in accordance with the QU2 ROD.

— The TGRS continued to create a continuous zone of capture along the
southwest TCAAP boundary that extends beyond the 5 /1 trichloroethene
contour.

— InFY 1999, the TGRS extracted and treated 1,177,206,200 gallons of water.
The mass of VOCs removed was 4,878 pounds. The total VOC mass removed
by the TGRS through FY 1999 is 172,167 pounds.

— Beginning in November 1997, wells B12 and SC4 were shut down due to

reductions in the plume size, as per agreements with the MPCA and USEPA.

Operable Unit 3 (OU3): Deep Groundwater

e The PGRS continued to operate as designed.

e The PGRS is containing the leading edge of the South Plume.

* InFY 1999, a total of 524,942,000 gallons of water were treated by the PGRS, removing
1.5 pounds of VOCs.

* PGRS effluent VOC concentrations met or were below all applicable drinking water criteria
in FY 1999.

e The treated groundwater was beneficially used in the New Brighton municipal water supply

system.
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Table




Table 1-1

Status of Remedial Actions: FY 1999
Twin Cities Army Ammunition Plant

Has the
Is the Is the component
component component undergone
being doing what it is final
Remedy Component implemented? suppose to? closeout? Comments
I—O;erable Unit 1: Deep Groundwater
#1:  Alternate Water Supply/Well Abandonment Yes Yes No -
#2:  Drilling Advisories Yes Yes No The boundary is being expanded.
#3:  Groundwater Containment Yes Yes No Future verification is needed.
#4:  Removal of VOCs by GAC (Discharge Quality) Yes Yes No -
#5:  Discharge of Treated Water Yes Yes No -
#6:  Groundwater Monitoring Yes Yes No —
Overall Remedy Yes Yes No -
Operable Unit 2: Shallow Soil Sites
#1-7: Soil Remediation
Site A Yes Yes No Soil excavation completed in 1999. SVE
system construction is scheduled to be
completed in 2000.
Site C No No No Excavation is scheduled for 2000. A
phytoremediation project is currently underway.
Site E Yes Partially No Site partially excavated in 1999; to be
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Table 1-1 (continued)

Status of Remedial Actions: FY 1999
Twin Cities Army Ammunition Plant

Has the
Is the Is the component
component component undergone
being doing what it is final
Remedy Component implemented? suppose to? closeout? Comments
Operable Unit 2: Shallow Soil Sites (continued)
#1-7: Soil Remediation (continued)
Site H Yes Partially No Site partially excavated in 1999; to be
completed in 2000.
Site 129-3 No No No Excavation is scheduled for 2000. A
phytoremediation project is currently underway.
Site 129-5 Yes Yes No Soil excavation completed in 1999
#8:  Groundwater Monitoring No No No Starts after #1-7 are completed
#9:  Characterization of Dumps:
Site B Yes Yes No Site B was characterized in FY 1999; no further
action was required.
Site 129-15 Yes Partially No Site 129-15 was characterized in FY 1999; the
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Status of Remedial Actions: FY 1999
Twin Cities Army Ammunition Plant

Table 1-1 (continued)

Has the
Is the Is the component
component component undergone
being doing what it is final
Remedy Component implemented? suppose to? closeout? Comments
Operable Unit 2: Deep Soil Sites

#1:  Groundwater Monitoring Yes Yes No --

#2:  Restrict Site Access Yes Yes No --

#3: SVE Systems Yes Yes No Deep SVE pilot study was completed in FY
1999; a report recommending not to install deep
SVE systems was under review.

#4:  Enhancements to SVE Systems Yes Yes No Optimization testing was completed in FY
1999; a report recommending the systems
remain off was under review.

#5:  Maintain Existing Site Caps Yes Yes No --

#6:  Maintain Surface Drainage Controls Yes Yes No -

#7:  Characterize Shallow Soils and Dump Yes Partially No Investigation of "tar-like" substances at Site G
was completed in FY 1999; no further action
was required.

Overall Remedy Yes Yes No
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Table 1-1 (continued)

Status of Remedial Actions: FY 1999
Twin Cities Army Ammunition Plant

Has the
[s the Is the component
component component undergone
being doing what it is final
Remedy Component implemented? suppose to? closeout? Comments
Operable Unit 2: Site A Shallow Groundwater
#1:  Groundwater Monitoring Yes Yes No
#2:  Groundwater Containment/Mass Removal Yes Yes No
#3:  Drilling Advisory/Alternate Water Supply/Well Yes Yes
Abandonment No
#4:  Discharge of Extracted Water Yes Yes No
#5:  Source Characterization/Remediation Yes Partially No Excavation of metals-contaminated soils
completed in FY 1999. An air sparging/SVE
remedial design to address VOC-contaminated
soils was under review at the end of FY 1999.
Overall Remedy Yes Yes No
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Table 1-1 (continued)

Status of Remedial Actions: FY 1999
Twin Cities Army Ammunition Plant

Has the
Is the Is the component
component component undergone
being doing what it is final

Remedy Component implemented? suppose to? closeout? Comments
rOperable Unit 2: Site I Shallow Groundwater

#1:  Groundwater Monitoring Partially Partially No OU2 ROD predesign work is in progress

#2:  Groundwater Extraction No No No See above

#3:  POTW Discharge No No No See above

#4:  Additional Investigation No No No See above

Overall Remedy No No No See above
|6perable Unit 2: Site K Shallow Groundwater

#1:  Groundwater Monitoring Yes Yes No

#2:  Sentinel Wells Yes No No Wells installed in FY 2000

#3:  Hydraulic Containment Yes Yes No

#4.  Groundwater Treatment Yes Yes No

#5:  Treated Water Discharge Yes Yes No

#6:  Discharge Monitoring Yes Yes No

#7:  Additional Investigation Yes Yes No OU2 ROD predesign work in progress

Overall Remedy Yes Yes No
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Table 1-1 (continued)

Status of Remedial Actions: FY 1999
Twin Cities Army Ammunition Plant

Has the
Is the Is the component
component component undergone
being doing what it is final

Remedy Component implemented? suppose to? closeout? Comments
Operable Unit 2: Deep Groundwater

#1:  Hydraulic Containment and Contaminant Mass Yes Yes No The work plan for optimizing the TGRS was

Removal implemented in FY 1999

#2:  Groundwater Treatment Yes Yes No

#3:  Treated Water Discharge Yes Yes No

#4.  Institutional Controls Yes Yes No

#5. Review of New Technologies Yes Yes No

#6:  Groundwater Monitoring Yes Yes No

Overall Remedy Yes Yes No
Operable Unit 3: Deep Groundwater

#1:  Groundwater Extraction Yes Yes No

#2:  Groundwater Treatment Yes Yes No

#3:  Use of Water for Municipal Supply Yes Yes No

#4.  Groundwater Monitoring Yes Yes No

Overall Remedy Yes Yes No
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2.0 Introduction

2.1 PURPOSE

This Fiscal Year 1999 Annual Performance Report is intended to:

e Summarize the status of remedy implementation; and

e Address how the remedies are doing,

for remedial actions in conjunction with the Twin Cities Army Ammunition Plant (TCAAP), and
its role in the New Brighton/Arden Hills Superfund site. Fiscal Year 1999 (FY 1999) extended
from October 1, 1998, through September 30, 1999.

For purposes of remediation, the areas contaminated by activities at TCAAP have been divided
into three areas designated “Operable Units.” Operable Unit 1 (OU1) encompasses the deep
groundwater “North Plume” of off-TCAAP contaminated groundwater. Operable Unit 2 (OU2)
includes all soil and groundwater contamination on TCAAP. OU2 also includes the shallow
Site A plume which extends off the north end of TCAAP in the Unit 1 aquifer. Operable Unit 3
(OU3) consists of the deep groundwater “South Plume” of off-TCAAP contaminated

groundwater.

The report addresses remedial actions for the following media as prescribed in the Record of

Decision (ROD) for each Operable Unit:

e Operable Unit 1

- Deep Groundwater
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e Operable Unit 2
- Shallow Soil Sites
- Deep Soil Sites
- Site A Shallow Groundwater
- Site I Shallow Groundwater
- Site K Shallow Groundwater

- Deep Groundwater

e Operable Unit 3

- Deep Groundwater

Monitoring activities and submittal of this report are in fulfillment of the Federal Facilities
Agreement (FFA) signed August 12, 1987, between the United States Army (Army), United
States Environmental Protection Agency (USEPA), and Minnesota Pollution Control Agency
(MPCA). Minor modifications to the FFA were agreed to by these parties on:

e October 12, 1990

o February 5, 1992

e March 3, 1992

e November 23, 1993
e January 9, 1998

e May 12,1998

e June 30, 1998

The requirements have been fulfilled for FFA Attachment 2 (Interim Remedial Actions),
Attachment 3 (Remedial Investigation), and Attachment 4 (Feasibility Study). Activities are
now geared towards fulfilling the requirements of FFA Attachment 5 (Remedial Design and

Remedial Action).
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Assessment of performance is really answering two questions:

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

2. Are the remedies doing what they are supposed to?

To address these two questions, this report is broken into the three Operable Units. Using each
ROD, the report is broken down one more level to the major components of the selected remedy

for each of the media described previously.

A key aspect of this report was the development of performance standards for each of the major
remedy components. The performance standards are the “what they are supposed to” part of the
question, “Are the remedies doing what they are supposed to?” The performance standards are

the yardstick against which performance is measured, and are used to determine when a remedy

component has been successfully implemented and/or completed.

For some of the remedy components, the performance standards are clearly defined in the RODs
(e.g., soil or groundwater cleanup levels). For other remedy components (e.g., alternate water
supply) the performance standards are less clear in the RODs, but may have been agreed to

through Work Plans or design documents.

With the performance standards identified, this report then addresses the two questions described
above, often through a series of sub-questions. The questions are written in the text in an attempt
to make the report focused, streamlined, and user friendly. To the extent possible, answers are in

the form of pictures (figures, graphs, etc.) versus words.

In addition to the performance evaluation, another objective of making the report focused is to
make the monitoring program focused and efficient. With specific questions identified, it 1s
easier to develop the monitoring needs. In addition to reporting on FY 1999, this document

presents proposed monitoring for future years (Appendix A). The monitoring plan shows
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FY 1999 through FY 2003. The FY 1999 monitoring plan indicates the work for which results
are included in this report. The FY 2000 monitoring plan is in progress. The intent is that the

monitoring plan will always be a revolving 5-year timespan--in other words, next year FY 1999

will drop off and FY 2004 will be added.

This report represents the collaboration of work performed by the U.S. Army (Army) and
Alliant Techsystems Inc. (Alliant). On behalf of the Army, the Corps of Engineers contracted
Wenck Associates, Inc. (Wenck) to prepare Sections 2.0 through 6.0, and 11.0 of this report. On
behalf of Alliant Techsystems Inc., Conestoga-Rovers & Associates (CRA) prepared

Sections 7.0 through 10.0. Wenck and CRA both contributed to Section 1.0.

2.2 SITE DESCRIPTION

The Twin Cities Army Ammunition Plant is a government-owned facility located in Arden Hills,
Minnesota, in the northern portion of the Minneapolis-St. Paul metropolitan area (Figure 2-1).
The facility occupies approximately a four-square mile area immediately east of U.S. Interstate
Highway 35W and north of Ramsey County Highway 96. Alliant Techsystems Inc. is the

contracted operator and the prime tenant on the installation.

TCAAP was constructed in 1941 to provide small-caliber ammunition for the military needs of
the United States. Production began in 1941 and then alternated between periods of activity and
shutdown. TCAAP was placed in “standby” status in 1976; and then in 1992, its status was
changed to “modified caretaker” which indicates that it will no longer be maintained for the

production of ammunition.

During periods of activity, solvents were utilized as part of the manufacturing process. Disposal
of solvents and other wastes at the TCAAP site resulted in soil contamination and also

groundwater contamination, which has migrated beyond the site boundary. Groundwater
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contamination was first discovered in July 1981, and the site was placed on the National

Priorities List (INPL) in 1983.

A number of known and potential contaminant source areas have been identified on the TCAAP
property: Sites A, B, C, D, E,F, G, H, 1, J, K, 129-3, 129-5, and 129-15 (see Figure 2-2 for
locations). Sites F and J have previously been remediated. The remaining sites are addressed in

the OU2 ROD.

Three other sites, the Grenade Range, the Outdoor Firing Range, and the Trap Range are being
addressed as Removal Actions separate from the OU2 ROD; therefore, they are not specifically

addressed in this report.

2.3 HYDROGEOLOGIC UNITS AND WELL NOMENCLATURE

On- and off-post wells have been installed in four hydrogeologic units beneath the site: Unit 1
through Unit 4. Descriptions of these four units are presented in Appendix B.1, along with a
description of the nomenclature system used for well designations (e.g., 03U704). A well-
designation cross-reference guide (sorted two different ways) is included as Appendices B.2 and
B.3. The well index lists wells of concern, the TCAAP designation, Minnesota unique number,

and any other name(s) the wells may have.
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24 DATA COLLECTION, MANAGEMENT, AND PRESENTATION
Performance monitoring data was collected in accordance with the:

o FY 1999 Monitoring Plan for Groundwater Monitoring Wells
e FY 1999 Monitoring Plan for Remedial Treatment Systems
e FY 1999 Monitoring Plan for Surface Water
e New Brighton Water System Sampling and Analysis Plan

Data was collected principally by two parties: CRA on behalf of Alliant Techsystems, and
Barr Engineering on behalf of the City of New Brighton. Appendix C presents a discussion of

data collection, management, and presentation. The comprehensive groundwater level and

groundwater quality databases from 1987 to present are contained on a CD-ROM in Appendix D.

Tables showing FY 1999 data are presented following the text at the end of the section in which
they are referenced. Graphs showing trichloroethene trends over time are presented in

Appendix E. Pumping data for nearby municipal, commercial, and industrial wells is presented

in Appendix F.

Was data collection complete (do we have the information needed to evaluate
performance)?
With the exception of a few minor deviations, the data set for FY 1999 is complete.

Appendix C.3 provides explanations for the deviations.

Is the data valid (are we making decisions based on technically-sound information)?

Yes. The data was collected, analyzed, and validated in accordance with the “Remedial
Design/Remedial Action, Quality Assurance Project Plan” (Montgomery Watson, 1996). Data
validation records are on file with the Army, and are available for review. The databases
(Appendix D) and data tables in the various report sections show the data qualifiers and flagging

codes associated with the data. The qualifiers and flagging codes are explained in Appendix C.
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2.5 FIVE-YEAR REVIEW

A five-year review was performed for the New Brighton/Arden Hills Superfund Site, including
all three operable units. Operable Unit 3 triggered the five-year review since it had the first
signed ROD. Although five-years had not elapsed for the other two operable units, the decision
was made to review all three operable units at the same time for the sake of efficiency and
completeness. In this manner, all three operable units will move forward on the same five-year
review cycle. This statutory-required review was performed by the U.S. Army for review by the
MPCA and USEPA, Region V. The purpose of the five-year review was to evaluate whether
remedial actions remain protective of human health and the environment at sites where hazardous
waste remains on-site at levels that do not allow for unrestricted use. A site inspection was
conducted on March 16, 1999, by the USEPA, MPCA, U.S. Army, Alliant Techsystems, and
other interested parties. The Five-Year Review Report was finalized in September 1999 (Wenck,
1999).

Separate from the Five-Year Review Report, the U.S. Army, USEPA, and MPCA are in the
process of reviewing the institutional controls requirements for the site, based upon the latest

USEPA guidance on institutional controls.
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3.0 Operable Unit 1: Deep Groundwater

The reference for the OU1 ROD is:

RECORD OF DECISION
Groundwater Remediation
Operable Unit 1
At New Brighton/Arden Hills Superfund Site
September 1993

There have been no subsequent ROD Amendments or Explanations of Significant Differences.

Groundwater containment is provided by three primary municipal wells: New Brighton
Municipal (NBM) #4, #14, and #15. NBM #3, which is located next to NBM #4, also
conﬁibutes to containment, espécially when one of the other three wells is off. The extracted
water is treated in the Permanent Granular Activated Carbon (PGAC) treatment facility for
removal of VOCs, and is then used as part of the municipal water supply. NBM #3 and #4 were
pre-existing wells. NBM #14 and NBM #15 began pumping in December 1996 and March 1998,

respectively.

The remedy also relies on institutional controls (drilling advisory, alternate water supply, and

well abandonment) to manage risks, including downgradient of the containment system.

Section 1.4 of the ROD prescribes six major components of the remedy which are described and

evaluated in the following sections.
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3.1 REMEDY COMPONENT #1: ALTERNATE WATER SUPPLY/WELL .
ABANDONMENT

Description: “Providing an alternative water supply to residents with private wells within the

North Plume.” (OU1 ROD, page 2)

e Clarified by the OU1 Alternate Water Supply Plan (Montgomery Watson,
October 1995) to delete “residents with” since the remedy applies to other
wells in addition to residential wells. This plan also identifies the criteria for
determining what wells 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 you’re done):

e For alternate water supply, when all well owners that meet all of 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 TCAAP; and

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

iii. The well contains detectable concentrations of the TCAAP-related
chemicals of concern identified on page 18 of the OU1 ROD (or page 26
of the OU3 ROD, or Table 1 of the 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
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.

e For well abandonment, when all wells that meet all of 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 TCAAP; and

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

iii. The well contains detectable concentrations of the TCAAP-related
chemicals of concern identified on page 18 of the OU1 ROD (or page 26
of the OU3 ROD, or Table 1 of the OU2 ROD, as appropriate for the well
location); and

iv.  The well was constructed prior to the Minnesota Department of Health
(MDH) Special Well Construction Area advisory; and

v.  The well is being used by the well owner or use was discontinued due to
contamination; 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.

Is this remedy component being implemented?

Yes. The Alternate Water Supply and Well Abandonment Program is underway, but is not yet
completed. An update to the TCAAP Alternate Water Supply Construction Report was
completed in March 1999 by Montgomery Watson, documenting additional work conducted

under the program. The MDH prepared a Health Consultation addressing health risks for nine
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wells which were not abandoned because of either lack of response from the well owner, well
owner refusal of the offer to abandon, or the water use was deemed acceptable. The MDH

Health Consultation was under review at the end of FY 1999.

Within the North Plume, are there any well owners which meet the criteria, but have not
yet been provided an alternate water supply?
No. The Bochnak residence at 2600 St. Anthony Boulevard was connected to municipal water

supply in July 1999. The former house well (234368) will be used for irrigation water.

Within the North Plume, are there any wells which meet the criteria, but have not yet been
abandoned?

Yes. Abandonment of the old irrigation well (234369) at the Bochnak residence

(2600 St. Anthony Boulevard) was still pending at the end of FY 1999. Property access issues

were being resolved with the homeowner.

Did the boundary of the North Plume get any bigger during FY 1999, as defined by the
1 ug/l contour line?
No. Figure 3-1 illustrates the 1 pg/l contour line for trichloroethene in Upper Unit 4 for the years

1993 through 1999. Trichloroethene is in general the most widespread of the chemicals of

concern for OU1, and the area impacted is greatest in Upper Unit 4. This figure indicates there

was no appreciable change in the 1 g/1 contour for the North Plume (or the South Plume for

oU3).

Were any new wells discovered within the North Plume during FY 1999?
Yes. Additional wells were added to the well inventory database as the result of reviewing the

MDH database (see Appendix G).
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Were any water supply wells within the North Plume sampled during FY 1999 (outside of
those included in the OU1 performance monitoring plan)?
Yes. Two wells were sampled in FY 1999 and the results are presented in Table 2.8 of

Appendix G.

Were any well owners offered an alternate water supply and/or well abandonment during
FY 1999? The only new offers were follow-up by the Army on the two wells at the Bochnak

residence as described on the previous page.

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

Yes. The proposed monitoring is presented in Table 3.1 of Appendix G.

Are there any changes or additional actions required for this remedy component? No.

3.2 REMEDY COMPONENT #2: DRILLING ADVISORIES

Description: “Implementing drilling advisories that would regulate the installation of new
private wells within the North Plume as a Special Well Construction Area.”

(OU1 ROD, page 2)

Performance Standard (how do you know when you’re done):
When the Minnesota Department of Health (MDH) has issued a Special Well Construction Area

Advisory.

Has the MDH issued a Special Well Construction Area Advisory?
Yes. It was issued in June 1996. In addition to covering OU1, the Special Well Construction

Area also encompasses OU3 and the OU2 Site A shallow groundwater plume. In June 1999, the
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MPCA requested that the MDH extend the boundary of the Special Well Construction Area to ‘
the southwest to ensure that the southern boundary fully encompassed the plume. The MDH was

revieWing this issue at the end of FY 1999.

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

No; beyond the MDH completing their review of the boundary extension issue in F'Y 2000 and
revising the boundary, as appropriate.

3.3 REMEDY COMPONENT #3: GROUNDWATER CONTAINMENT

Description: “Extracting groundwater at the containment boundary in the North Plume near

County Road E.” (ROD, page 2)

e This remedy component consists of recovering deep (Unit 4) groundwater

using three City of New Brighton municipal wells: NBM #4, #14, and #15.

New Brighton municipal well #4 (NBM #4) was an existing well completed in
both the Prairie du Chien and Jordan. NBM #14 and NBM #15 were
constructed in the Prairie du Chien as part of the remedy and began pumping
in December 1996 and March 1998, respectively. The locations of the three
recovery wells are approximately 5 mile south of Interstate 694, east of Silver
Lake Road, as shown on Figure 3-1.

e NBM #3 has been designated as an alternate containment/production well for
times when one of the three primary wells are not in operation. NBM #5 and

NBM #6 are considered secondary alternates.

The OU1 remedy is part of the New Brighton water supply system, and as such,
New Brighton took the lead on design and construction of the system, and is

responsible for operation of the system. New Brighton contracted
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Barr Engineering to provide design and construction oversite services. The QU1

remedy is being paid for by the Army.

During FY 1999, Montgomery Watson prepared the Draft TCAAP OU1 Remedial
Action Report, which addresses construction of the extraction system. They also
prepared the Draft OU1 Pumping Test Report with analysis of the pump tests
performed at NBM #14 and #15 in July 1998. At the end of FY 1999, both

reports were under review.

The Army, USEPA, and MPCA are having ongoing discussions to clarify the

intent and evaluate the performance of this remedy component.

Performance Standard (how do you know when you’re done):
When the containment boundary created by the extraction system is providing complete capture
of all groundwater with contaminant concentrations exceeding the cleanup standards specified on

page 18 of the OU1 ROD. The cleanup standards are shown in Table 3-1.

During FY 1999, did the OU1 extraction system provide complete capture (at the
containment boundary) of all groundwater exceeding the cleanup standards specified on
page 18 of the OU1 ROD?

The FY 1999 water level contour information suggests that the QU1 extraction system is
providing complete containment in the Prairie du Chien, which it was designed to achieve.
There is some uncertainty to this conclusion (as discussed below); hence, future water level and

water quality evaluation is needed to verify this interpretation.

With regard to the underlying Jordan, there may be contamination above the cleanup standards
which is not being completely contained. The OU1 ROD, and subsequent remedial design work,
did not specifically address the Jordan. The Army, USEPA, and MPCA are discussing this

matter.
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The following paragraphs describe in more detail the evaluation of containment in the Prairie du

Chien.

Pumping Rates

Table 3-3 presents the monthly pumping volumes for each extraction well and Figure 3-2
illustrates the pumping rate targets and actual monthly volumes pumped for NBM #3/4, #15, and
#14 (west to east order). The pumping targets were derived by Barr Engineering based on their
Final Conceptual Design Report, Containment/Production Wells (Barr, 1995). The Army,
USEPA, and MPCA are currently discussing whether or not these design rates remain
appropriate. Figure 3-2 shows the slight variability in monthly pumping targets based on the
varying number of days. The figure also shows how when one well goes off-line (in this case
NBM #14 between January 20 and March 5, 2000), the pumping is increased at other wells (in
this case NBM #3 and #15).

Figure 3-2 indicates that pumping at NBM #4 was 3 to 6 percent below the target for the first
half of FY 1999, but was 1 to 3 percent above the targets during the second half. Pumping at
NBM #15 was, on average, about 19 percent below the target for the first half, and about

27 percent above for the second half. Pumping at NBM #14 was approximately 6 to 16 percent
above the target throughout FY 1999. When you consider the pumping at NBM #3, the overall
system was below the targets only during the first three months of FY 1999. The problems early
in FY 1999 were primarily related to the City of New Brighton working to balance their water
supply needs and increase the interconnection flow to the City of Fridley. Consistent pumping
above targets is expected in the future, which will contribute to a higher level of confidence for

evaluation of containment.

Water Level Contour Analysis

To assist in evaluation of containment, the FY 1998 Annual Performance Report recommended

that two additional rounds of water level measurements be performed in the vicinity of the OU1
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extraction system. This work was completed and Table 3-2 presents the FY 1999 water level

data. Appendix H presents water level contour maps showing the estimated line of capture.

The FY 1999 water level contours suggest that the OU1 extraction system is providing complete
containment in the Prairie du Chien. The area with the highest uncertainty is between NBM #3/4
and NBM #15, which is depicted by a deflection in the water level contours and the capture line

on the figures in Appendix H. These contour maps, along with discussion, were submitted to the

USEPA and MPCA in a Wenck Memorandum dated December 13, 1999.

Capture Calculations

In addition to analysis of water level contours, the Wenck Memorandum presents capture
calculations which were used to check the capture limits. The calculations yield capture
estimates smaller than what was derived from the water level contours; however, they agree
reasonably well. The MPCA and USEPA have stated that this discrepancy contributes to their

uncertainty with regard to containment.

Groundwater Modeling

As part of their pump test analysis for NBM #14 and #15, Montgomery Watson performed
groundwater modeling using WinFlow. The modeling results indicated there is significant
containment, but probably not complete containment. However, it is likely that the discrepancy
between the model results and the observed water level contours can be explained by the
assumed model input for contribution of flow from the Prairie du Chien at NBM #3/4. As
discussed in the Wenck Memorandum, Montgomery Watson assumed 66% contribution from the
Prairie du Chien, when the pump test transmissivity results suggest that 90% contribution would

be a better assumption.

Water Quality Analysis

Over the long-term, water quality data will be useful in evaluating containment. If containment

is being achieved, we should see decreases in contaminant concentrations downgradient of the
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extraction system. It is expected that it will take several years to see these trends develop. .
Trichloroethene concentration versus time graphs are presented in Appendix E. For wells

04U877 (near the capture line between NBM #14 and #15) and 04U871 (further downgradient),

the concentrations have generally been decreasing since late 1996. This coincides with when

NBM #14 came on-line, and along with NBM #3 and NBM #4, was providing interim

containment. A similar, but less clear trend is depicted for 04U872 (even further downgradient).

At 04U875 (downgradient of the western edge of containment), the concentrations exhibit an

overall downward trend since 1993. These decreasing trends support the statement that the

extraction system is providing complete containment in the Prairie du Chien.

Prairie du Chien Summary

The capture lines derived based on water level contours indicate that the OU1 extraction system
is providing complete containment in the Prairie du Chien. Capture calculations and modeling
yield capture limits which match reasonably well, but are smaller, which introduces some

uncertainty. Groundwater contaminant concentrations downgradient of the extraction system

generally exhibit decreasing trends which supports containment. The USEPA and MPCA have
expressed some concern regarding the evaluation of containment, and have suggested adding
additional monitoring wells. Discussions are ongoing between the Army, USEPA, and MPCA in
regard to OU1 containment. Ongoing water level and water quality monitoring are needed to

verify containment.

Are any changes or additional actions required for this remedy component?
The limit of capture shown on the figures in Appendix H indicate that the extraction system is

pumping enough water to achieve containment. The area of greatest concern is in the middle of

the plume between NBM #4 and NBM #15.

To better balance the capture and alleviate possible doubts, it is recommended that the Army
explore, with the City of New Brighton, the possibility of pumping more water from NBM #15,
and possibly less water from NBM #14. Increased pumping at NBM #15 would create greater ‘

C:\My Documents\Lisa\Report00.doc\MKB-Imh 3 . 1 0



drawdown, which would presumably be noticeable in future water level contour maps. This

would enhance the level of certainty for containment.

34 REMEDY COMPONENT #4: REMOVAL OF VOCs BY GAC

Description: “Pumping the extracted groundwater to the Permanent Granular Activated Carbon
(PGAC) Water Treatment Facility in New Brighton for removal of VOCs by a
pressurized GAC system.” (OU1 ROD, page 2)

e Treatment by the PGAC (along with iron and manganese removal and
chlorination) makes the recovered groundwater suitable for municipal
drinking water purposes. The PGAC is located approximately % 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 you’re done):
When the treated water meets the MCLs and non-zero MCLGs established by the Safe Drinking
Water Act (SDWA) for the chemicals of concern, as identified on page 18 of the OU1 ROD.

During FY 1999, did the treated water meet the MCLs and non-zero MCLGs established
by the SDWA for the OU1 chemicals of concern?
Yes. Table 3-4 shows that the PGAC effluent met the performance standard during FY 1999.

The data is not from a combined effluent after the GAC vessels; instead, it is from sampling
ports between the lead and lag GAC vessel and/or after the lag GAC vessel for each of the 8
GAC vessel pairs in the PGAC. The sampling between the lead and lag vessels is performed

every month and determines when breakthrough of the lead GAC vessels has occurred. When
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there are no contaminant detections between the lead and lag vessels, there is no reason to sample .
after the lag vessels. When breakthrough of a lead vessel has occurred, a carbon change-out of

all 8 lead vessels is scheduled. Until the change-out occurs, monthly samples are collected after

each lag vessel (in addition to the monthly between-vessel samples) to ensure that water leaving

the PGAC meets the treatment requirements. When the carbon change-out of the lead vessels is

completed, the lead vessels are switched to the lag position and vice versa. Monthly sampling

then reverts to only between the lead and lag vessels until a contaminant detection occurs,

whereupon the process repeats.
Table 3-4 shows that one carbon change-out occurred in FY 1999 in late April/May 1999.

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

Yes. Sampling will continue to be performed by the City of New Brighton or their contractor.

Are any changes or additional actions required for this remedy component? No.

3.5 REMEDY COMPONENT #5: DISCHARGE OF TREATED WATER

Description: “Discharging all of the treated water to the New Brighton municipal distribution

| system.” (OU1 ROD, page 2)

Performance Standard (how do you know when you’re 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. .
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3.6 REMEDY COMPONENT #6: GROUNDWATER MONITORING

Description: “Monitoring the groundwater to verify the effectiveness of the remedy.”

(OU1 ROD, page 2)

Performance Standard (how do you know when you’re done):
When a performance groundwater monitoring program has been established and ongoing

monitoring is in compliance with the program.

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 #5. Table 3-5 summarizes the
performance monitoring requirements, responsible parties, and the specific documents which

contain the monitoring plans.

Were the groundwater monitoring requirements for this remedy met?
In general, yes. The FY 1999 monitoring plan is shown in Appendix A.1 and explanations for

deviations are provided in Appendix C.3.

Is any groundwater sampling proposed prior to the next report? Yes.

e (Groundwater sampling of water supply wells related to alternate supply and
abandonment will be in accordance with recommendations in the 1998/1999 Well
Inventory Update (Appendix G).

e Monitoring of the extraction wells and treatment system effluent will be performed by
the City of New Brighton in accordance with the “New Brighton Water System
Sampling and Analysis Plan,” June 1997.

e Other groundwater monitoring will be in accordance with the Groundwater

Monitoring Plan included as Appendix A.1. Note that only one monitoring well is
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scheduled to be sampled in FY 2000, as this is the first “off year” in the biennial
monitoring program previously agreed to with the USEPA and MPCA.

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

Yes. It is recommended to change the monitoring frequency for 04U855 from annual to biennial
after FY 2000 (this change is reflected in the monitoring plan in Appendix A.1). In the past,
when the other QU1 wells were switched from annual to biennial frequency, there was concern
regarding variability in the data at 04U855. Because of some seemingly unusual data in 1992—
1993, the decision was made to continue sampling 04U855 annually. Since 1995, there have
been no detections in this well, so it is appropriate to discontinue annual sampling (see graph in

Appendix E).

Also, it is proposed to delete well 233221 from the monitoring program (this change is shown in
the monitoring plan in Appendix A.1). The well was formerly owned by Reuben Meats, but is
now owned by R&D Systems. As indicated in the monitoring plan deviation letter

(Appendix C.3), a sample was not collected in FY 1999 because the well was not in operation.
The new owner has disconnected the pump and does not intend to operate the well. As shown on
Figure B-1 (in Appendix B), this well is located at the far south end of the study area. While

helpful in determining the west edge of the plume, it was not a critical well.

To assist in evaluation of OU1 containment, it is proposed to change the monitoring frequency
for 04U871, 04U872, and 04U877 from biennial to annual (this change is shown in
Appendix A.1).
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3.7 OVERALL REMEDY FOR OU1 DEEP GROUNDWATER

Has the OU1 remedy been completed (i.e., have the cleanup levels on page 18 of the OU1
ROD been attained throughout the areal and vertical extent of the North Plume)? No.

What impact is the groundwater extraction system having on contaminant concentrations?
Table 3-1 presents the FY 1999 water quality data for OU1. Trichloroethene trend graphs for
Deep Groundwater monitoring wells are presented in Appendix E. The graphs are grouped by
Operable Unit, and then hydrogeologic unit. The graphs best illustrate the long-term changes
that have occurred throughout OU1. As discussed previously, wells downgradient of the

extraction system generally show decreasing concentrations.

The FY 1999 trichloroethene concentrations are shown in plan view on Figures 3-3 through 3-5,

and in cross-section view on Figure 3-6. As previously introduced, Figure 3-1 illustrates how the
1 ug/l contour has changed between 1993 and 1999 for Upper Unit 4. Similarly, Figure 3-7

shows how the- 100 pg/1 contour has changed.

Collectively, these figures indicate the following changes compared to last year:

1. For Upper Unit 3 (Figure 3-3), the trichloroethene concentration at 03U822
increased from 16.90 pg/l to 375 pg/l. This caused the 100 pg/l to shift south and

west, which also pushed the 1 and 10 ug/l contours out. The trend graph for
03U822 (Appendix E) shows that concentrations at this well have increased since

1993. A similar dramatic increase has occurred at the nested well, 031.822.

2. For Lower Unit 3 (Figure 3-4), the trichloroethene concentration at 409557
increased from <0.56 to 16 /1, causing the 1 and 10 gg/1 contours to shift east.
The trend graph (Appendix E) shows that in 1992, the concentration at 409557

was nearly 10 zg/l, but all other years it has been less than 1 g/l
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3. Also for Lower Unit 3 (Figure 3-4), last year’s contour map showed a “break” in ‘
the 100 ug/l contour based on concentrations at 031809 (67.30 wg/1) and 031853
(90.10 pg/1). This year the concentration at 03L.809 increased to 150 g/l while
03L853 decreased to 78 ug/l. As shown on cross-section A-A’ (Figure 3-6),
031853 is actually screened at a depth equivalent to Upper Unit 3. Hence, for this

year’s contour map, the 100 ug/l contour in Lower Unit 3 is shown extending

continuously from TCAAP, south to near Highway 694.

4. For Upper Unit 4 (Figure 3-5), well 04U847 was sampled for the first time since
1995. Last year’s plume contour map depicted a “break™ in the 100 g/l contour
in the vicinity of 04U847 based on-the decreasing historical trend at this well.
The well was added to the monitoring program to verify the “break.”
Unexpectedly, the trichloroethene concentration was 1,300 wg/1, which is
comparable to the level at this well back in 1993. This year’s value resulted in
losing the “break™ in the 100 g/l contour, and adding a 1,000 g/l contour. .

5. Also for Upper Unit 4 (Figure 3-5), the trichloroethene concentration at 04U844

decreased from 470 to 22 pg/l, causing the 100 ug/l contour to shrink further west

upgradient of the extraction system.

6. Overéll, the 100 ug/l contour got smaller for Upper Unit 4 as illustrated on
Figure 3-7. Figure 3-5 shows that the only monitoring well in OU1 with a
concentration greater than 100 pg/l is 04U847 (discussed above). NBM, #14 has
concentrations greater than 100 /1, so there must still be an area with
concentrations this high. On Figure 3-5, this is depicted as a relatively narrow
area extending from 04U847 down to NBM #14. Well 04U850 was added back
to the monitoring program for FY 1999 in anticipation that it would show the

center of the plume approaching the extraction wells. When 04U850 was last .
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. sampled in 1995, the trichloroethene concentration was 340 pg/l. The result for
FY 1999 was 32 ug/l, so the center of the plume appears to be east of 04U850.
Downgradient of the extraction system, concentrations also appear to have
decreased below 100 ug/l based on the concentration at 04U871 decreasing from

113 to 89 ug/l.

7. As noted earlier in Section 3.0, Figure 3-1 shows that the 1 g/l contour did not

appreciably change for Upper Unit 4. The 10 ug/l contour also did not change

significantly.

8. With respect to the Jordan, near the TCAAP boundary at PJ#806, the

trichloroethene concentration decreased from 420 to 300 xg/l. In the vicinity of

the OU1 extraction wells, from west to east, the trichloroethene concentrations

. were:

FY 1999 FY 1998
047839 1.80 pg/l 1.74 pg/l
047836 420 ug/l 3.91 ug/l
047837 60.00 ug/l 147 pg/l
047838 46.00 pg/l 39.80 g/l

Downgradient of the extraction system at NBM #5 and #6 (both completed in the

Jordan only), the concentrations were 150 and 90 zg/1, respectively. This
information indicates that there is relatively widespread contamination in the
Jordan above the cleanup levels specified in the OU1 ROD. The current

extraction system was not designed to achieve containment in the Jordan.
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9. Vertical gradients for well nests throughout OU1 are presented in Table 3-6. In ‘
general for OU1, the gradients indicate that groundwater moves downward from
the Prairie du Chien into the Jordan. At the 836 well nest near NBM #4, the flow
is upward from the Jordan into the Prairie du Chien. NBM #4 is completed
through both formations. The fact that the gradient is upward suggests that water
is removed faster from the Prairie du Chien than the Jordan, which is inducing

water to move upward. At well nest 836, near NBM #4, most of the

trichloroethene is in the Prairie du Chien (26 ug/l) versus the Jordan (4.20 ug/l).
Thus, while NBM #4 captures water from both the Prairie du Chien and the
Jordan, most of the water is from the more contaminated portion of the aquifer.
At the 837 well nest near NBM #15 and the 838 well nest near NBM #14, the
gradients are downward; however, pumping has reduced the magnitude. The
gradients are approximately two times less than at the 839 well nest located

further west, near the capture limit of the wells.

How much VOC mass has been removed (at each well and total)?
Table 3-3 shows that the PGAC removed 1,458 pounds of VOCs during FY 1999. The relative
contribution from each extraction well was highest to the east (NBM #14) and lowest to the west

(NBM #4).

Besides the changes already discussed, are any other changes or additional actions required

for OU1? No.

C:\My Documents\Lisa\Report00.doc\MKB-Imh 3 _ 1 8



Tables




TABLE 3-1
0OU1l Groundwater Quality Data: FY 1999

1,1- cis-1,2- 1,1,1- 1,1,2- 1,1-

Trichloroethene  Dichloroethene  Dichloroethene Trichloroethane Trichloroethane - Dichloroethane

OU1 Cleanup Level (1) 5 6 70 200 3 70
03L822 09-Jun-99 650.00 56.00 JP 6.90 74.00 <10.00 36.00
03L841 14-Jun-99 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
03L846 08-Jun-99 JP 0.69 <1.00 <1.00 <1.00 <1.00 JP 0.29
03L853 15-Jun-99 78.00 2.90 JP 044 7.70 <1.00 260
03M843 14-Jun-99 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
03u822 09-Jun-99 375.00 23.00 3.90 21.00 <1.00 26.00
03uU824 16-Jun-99 89.00 2.60 JP 037 6.90 <1.00 2.20
03u824 D 16-Jun-99 86.00 2.80 JP 0.42 7.10 <1.00 2.50
03u831 15-Jun-99 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
04)834 10-Jun-99 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
04)836 16-Jun-99 4.20 <1.00 <1.00 JP 0.51 <1.00 ' <1.00
04J837 10-Jun-99 60.00 3.70 Jp 061 6.40 <1.00 2.90
041838 10-Jun-99 46.00 2.30 <1.00 2.30 <1.00 1.90
04)838 D 10-Jun-99 44.00 2.10 JP 0.28 2.20 <1.00 1.90
04839 17-Jun-99 1.80 <1.00 <1.00 <1.00 <1.00 <1.00
044882 10-Jun-99 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
04U834 10-Jun-99 75.00 3.80 JP 057 6.00 <1.00 2.90
04U836 16-Jun-99 26.00 1.70 <1.00 370 <1.00 1.20
04U837 10-Jun-99 16.00 JP 0.96 JP 0.33 JP 1.00 <1.00 JP 0.99
040838 10-Jun-99 11.00 JP 0.56 <1.00 JP 0.99 <1.00 JP 0.49
04U83%9 17-Jun-99 2.70 <1.00 <1.00 <1.00 <1.00 <1.00
04U841 14-Jun-99 19.00 3.70 JP 0.58 10.00 <1.00 2.10
04U843 14-Jun-99 22.00 6.80 JP 0.34 7.80 <1.00 4.80
04U844 15-Jun-99 22.00 1.30 <1.00 3.20 <1.00 JP 0.69
04U846 09-Jun-99 JP 0.30 <1.00 <1.00 <1.00 <1.00 2.50
04U847 29-Jun-99 1300.00 110.00 12.00 160.00 <1.00 93.00
040850 09-Jun-99 32.00 3.00 <1.00 3.60 <1.00 2.40
04U855 11-Jun-99 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
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TABLE 3-1
OU1 Groundwater Quality Data: FY 1999

1,1- cis-1,2- 1,1,1- 1,12 11-
Trichloroethene  Dichloroethene  Dichloroethene Trichloroethane Trichloroethane Dichloroethane
QU1 Cleanup Level (1) 5 6 70 200 3 70
04U871 11-Jun-99 89.00 4.80 JP 0.68 7.70 <1.00 3.40
04U872 09-Jun-99 38.00 2.00 JP 033 2.80 <1.00 1.80
04U875 09-Jun-99 12.00 JP 0.69 <1.00 1.70 <1.00 JpP 0.66
04U877 14-Jun-99 13.00 JP 0.84 JP 0.35 JP 061 <1.00 JP 0.96
04U879 11-Jun-99 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
04U880 14-Jun-99 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
04U881 15-Jun-99 1.10 <1.00 <1.00 <1.00 <1.00 <1.00
04U882 10-Jun-99 17.00 JP 0.88 <1.00 1.70 <1.00 ©JP 0.65
04U883 14-Jun-99 JP 0.66 <1.00 <1.00 <1.00 <1.00 <1.00
200524 09-Jun-99 24.00 1.20 <1.00 1.30 <1.00 JP 1.00
200803 09-Jun-99 21.00 JP 1.00 <1.00 JP 0.81 <1.00 JP 0.84
200803 D 09-Jun-99 22.00 JP 1.00 <1.00 JP 0.80 <1.00 JP 0.83
206688 09-Jun-29 9.70 JP 066 <1.00 1.70 <1.00 JP 062
206793 09-Jun-99 16.00 JP 0.90 <1.00 2.00 <1.00 JP O<64.
206796 09-Jun-99 150.00 7.50 <5.00 15.50 <5.00 JP 465
206797 09-Jun-99 90.00 JP 4.20 <5.00 12.00 <5.00 Jp 275
234546 15-Jun-99 50.00 2.70 JP 0.30 3.50 <1.00 2.00
409547 11-Jun-99 <1.00 JP 0.38 1.10 JP 0.86 <1.00 JP 0.80
408548 14-Jun-99 2.80 JP 061 <1.00 <1.00 <1.00 1.10
409548 D 14-Jun-99 2.90 JP 0.64 <1.00 <1.00 <1.00 1.10
409549 11-Jun-99 440 <1.00 <1.00 JP 0.63 <1.00 <1.00
409549 D 11-Jun-29 5.00 JP 0.27 <1.00 JP 066 <1.00 <1.00
409550 15-Jun-99 425.00 JP 17.80 <25.00 75.00 <25.00 JP 975
409555 11-Jun-99 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
409556 11-Jun-99 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
409557 11-Jun-99 16.00 9.40 170 14.00 <1.00 11.00
409597 15-Jun-99 180.00 17.00 2.00 26.00 JP 029 15.00
512761 15-Jun-99 69.00 370 JP 043 7.00 <1.00 2.30
PJ#318 10-Jun-99 7.30 JP 0.40 <1.00 JP 0.37 <1.00 JP 042
Notes: (1) Cleanup levels for OU1 deep groundwater are from page 18 of the OU1 ROD. Bolding indicates exceedance .
of the cleanup level or reporting limits higher than the cleanup level.

JP  The value is below the reporting limit, but above the method detection limit.
D  Duplicate sample.
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OU1 Groundwater Level Data: FY 1999

TOS (1) Groundwater
Well (ft) Date Elev.(ft)
031822 876.6 27-May-99 833.24
03L841 9113 27-May-99 841.00
03L846 887.6 27-May-99 828.46
03L853 888.8 27-May-99 834.03
03M843 885.7 27-May-99 834.26
03U822 876.7 27-May-99 833.26
03U824 03-Jun-99 833.30
03U831 888.6 27-May-99 833.34
04]834 946.1 27-May-99 805.39
04J836 100149 * 27-May-99 823.72
04J836 100149 * 07-Jul-99 1001.49
04]836  1001.49 * 05-Aug-99 1001.49
04]837 929.35 * 27-May-99 824.22
04]837 929.35 *  07-Jul-99 929.35
04837 929.35 * 05-Aug-99 929.35
04]838 880.18 * 27-May-99 825.71
04)838 880.18 *  07-Jul-99 880.18
04838 880.18 * 05-Aug-99 880.18
04]839 987.94 * 27-May-99 824.31
04]839 987.94 *  (07-Jul-99 987.94
04]839 987.94 * 05-Aug-99 987.94
04]864 906.2 27-May-99 825.77
04]864 906.2 07-Jul-99 908.79
04]864 906.2 05-Aug-99 908.79
04866 908.5 27-May-99 826.31
04J866 908.5 07-Jul-99 910.69
04866 908.5 05-Aug-99 910.69
04]882 884.8 27-May-99 803.07
04U834 9457 27-May-99 809.16
04U836  1000.64 * 27-May-99 822.63
04U836 100064 *  07-Jul-99 1000.64
04U836 1000.64 * 05-Aug-99 1000.64
04U837 929.15 * 27-May-99 826.20
04U837 929.15 *  07-Jul-99 929.15
04U837 929.15 * 05-Aug-99 929.15
04U838 88049 * 27-May-99 827.33
04U838 880.49 *  07-jul-99 880.49
04U838 880.49 * 05-Aug-99 880.49
04U839 987.73 * 27-May-99 827.08
04U839 987.73 *  07-Jul-99 987.73
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TOS (1) Groundwater
Well (ft) Date Elev.(ft)
04U839 987.73 * 05-Aug-99 987.73
04U841 911.5 27-May-99 84250
040843 886.1 27-May-99 833.47
04U844 8845 27-May-99 831.84
04U846 888.4 27-May-99 827.08
04U846 888.4 07-Jul-99 889.46
04U846 888.4 05-Aug-99 889.46
040847 03-Jun-99 842.00
04U850 916.8 27-May-99 82697
04U850 916.8  07-Jul-99 918.99
04U850 916.8 05-Aug-99 918.99
04U851 913.4 27-May-99 828.12
04U851 9134  07-Jul-99 914.51
04U851 9134 05-Aug-99 914.51
04U852 9029 03-Jun-99 826.63
040852 902.9  07-Jul-99 905.66
04U852 902.9 05-Aug-99 905.66
04U855 896.1 27-May-99 831.58
04U863 893.1 27-May-99 83211
04U863 8931  07-jul-99 895.33
04U863 893.1 05-Aug-99 895.33
04U864 9064 27-May-99 827.92
04U864 9064  07-Jul-99 908.67
04U864 9064 05-Aug-99 908.67
04U865 913.0 03-Jun-99 828.63
04U865 913.0  07-Jul-99 915.60
04U865 913.0 05-Aug-99 915.60
04U866 908.4 27-May-99 825.89
04U866 9084  07-Jul-99 910.60
04U866 908.4 05-Aug-99 910.60
04U871 957.1 27-May-99 818.94
04U871 957.1 07-Jul-99 959.11
04U871 9571 05-Aug-99 959.11
040872 952.2 27-May-99 816.89
04U875 1013.6 27-May-99 818.59
04U875 1013.6  07-Jul-99 1015.72
04U875 1013.6  05-Aug-99 1015.72
040877 9209 27-May-99 825.49
040877 9209  07-jul-99 923.08
04U877 920.9 05-Aug-99 923.08
04U879 9456 27-May-99 827.26



OU1 Groundwater Level Data: FY 1999

TOS (1) Groundwater
Well (ft) Date Elev.(ft)
040879 9456  07-Jul-99 948.12
040879 9456 05-Aug-99 948.12
04880 972.0 27-May-99 814.89
04U881 976.5 27-May-99 813.18
04U882 917.7 27-May-99 807.91
04U883 948.6 27-May-99 805.37
200524 946.5 27-May-99 813.60
200803 10127 27-May-99 811.00
200804 1015.0 27-May-99 814.83
206792 890.8 27-May-99 817.66 P
206793 999.0 27-May-99 821.96
206796 965.0 27-May-99 815.51
206797 10258 27-May-99 821.73
409547 896.0 27-May-99 836.03
409548 867.0 27-May-99 828.63
Notes:

1) TOS =

N:\D003\61\FYB9APR\Tables\3-2 ds\TNW-imh

TABLE 3-2

TOS (1) Groundwater
Well (ft) Date Elev.(ft)
409548 867.0  07-Jul-99 87219
409548 867.0 05-Aug-99 87219
409549 9213 27-May-99 827.43
409549 9213  07-Jul-99 923.23
409549 9213 05-Aug-99 923.23
409550 912.0 27-May-99 843.13
409555 9230 27-May-99 820.38
409556 960.0 27-May-99 826.78
409557 896.0 27-May-99 833.32
409597 880.3 27-May-99 833.32
500691 8912 27-May-99 831.86
500691 891.2  07-Jul-99 893.95
500691 891.2 05-Aug-99 893.95
512761 27-May-99 803.31
554216 890.8 27-May-99 83278 P
582628 27-May-99 821.74 P
PJ#318 983.0 27-May-99 811.79

Top of Surface which represents the ground surface elevation in feet above mean sea level (MSL).

The TOS elevations were retrieved from the USAEC IRDMIS. All data are referenced to

TOS elevations surveyed by Kemper and Associates, Inc. during July through September 1992,

Reference elevation is top of casing (TOC) not TOS. Data provided by CRA.

Pumping
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Table 3-3

OU1 PUMPING/VOC MASS REMOVAL DATA

PGAC Wells
. o ) Total

MTH/YR ITEMS WELL#3 WELL#4:: 0 WELL#S WELL'#6 WELL#14 WELL#15 PGAC WELLS
Oct-98 Pumpage (Thousands of gals.) 2,767 35,504 767 130 32,493 20,147 91,808

VOC Level (ppb) 30 75 180 110 270 180

Total VOCs (lbs) 1 22 1 0 73 30 128
Nov-98 Pumpage (Thousands of gals.) 6,495 33,696 516 394 31,851 20,249 93,201

VOC Level (ppb) 35 68 175 100 240 170

Total VOCs (Ibs) 2 19 1 0 64 29 115
Dec-98  Pumpage (Thousands of gals.) 4,324 35,298 274 89 33,682 22,267 95,934

VOC Level (ppb) 26 69 180 105 190 140

Total VOCs (lbs) 1 20 0 0 53 26 101
Jan-99 Pumpage (Thousands of gals.) 9,336 35,559 725 85 20,546 32,695 98,946

VOC Level (ppb) 29 63 194 107 250 164

Total VOCs (Ibs) 2 19 1 0 43 45 110
Feb-99 Pumpage (Thousands of gals.) 16,097 31,771 8,878 199 0 40,872 97,817

VOC Level (ppb) 25 73 171 102 220 188

Total VOCs (Ibs) 3 19 13 0 0 64 100
Mar-99  Pumpage (Thousands of gals.) 8,472 34,905 961 108 29,518 28,117 102,081

VOC Level (ppb) 31 74 200 120 240 220

Total VOCs (Ibs) 2 22 2 0 59 52 136
Apr-99 Pumpage (Thousands of gals.) 4,337 35,945 110 116 34,040 29,326 103,874

VOC Levei {ppb) 31 76 210 120 240 190

Total VOCs (ibs) 1 23 0 4] 68 47 139
May-99  Pumpage (Thousands of gals.) 2,352 37,778 147 136 35,531 36,237 112,181

VOC Level (ppb) 24 62 200 120 250 140

Total VOCs (lbs) 0 20 0 4] 74 42 137
Jun-99 Pumpage (Thousands of gals.} 4,364 36,254 167 160 34,409 40,953 116,307

VOC Level {(ppb) 22 54 180 110 220 120

Total VOCs (Ibs) 1 16 0 0 63 41 122
Jul-99 Pumpage {Thousands of gals.) 7,324 37,714 0 715 35,670 42,641 124,064

VOC Level (ppb) 22 54 190 120 260 120

Total VOCs (ibs) 1 17 0 1 77 43 139
Aug-99 Pumpage (Thousands of gals.) 4,595 37,365 228 135 35,354 41,824 119,501

VOC Level {(ppb) 31 50 200 130 250 100

Total VOCs (Ibs) 1 16 0 [¢ 74 35 126
Sep-99 Pumpage (Thousands of gals.) 2,157 36,707 112 103 34,446 39,020 112,545

VOC Level (ppb) 24 42 170 110 220 88

Total VOCs (Ibs) 0 13 0 0 63 29 105

Fiscal Year 1999 Totals

Pumpage (Thousands of gals.) 72,620 428,496 12,885 2,370 357,540 394,348 1,268,259
Total VOCs (Ibs) 15 226 18 1 711 483 1,458

N0003:61\FY 99 APR  Tables'3-3.xls\ KWB-Imh
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QUARTERLY INFLUENT WELL MONITORING

Table 3-4

PGAC Effluent Water Quality

SAMPLE Contactor #1 Contactor #2 Contactor #3 Contactor #4 Contactor #5 Contactor #6 Contactor #7 Contactor #8
DATE COMPOUND (PPB)  Well #3  Well#4  Well #5  Well #6 Well #14 Well #15 A B A B A B A B A B A B A B A B
GAC Replaced in 1A, 2A,3A, 4A, 5A, 6A, TA, 8A between March 22 - March 31, 1993, "B" Vessels become the Lead Vessels.
04/19/93 Total VOCs 424 277 156 [ NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS [ NS 0
05/19/93 Total VOCs 432 265 237 159 NS 0 N§ 0 NS 0 NS 0 NS 0 NS 0 NS 1] NS 0
06/08/93 Total VOCs 301 340 191 159 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0
07/28/93 Total VOCs 248 270 206 147 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0
08/26/93 Total VOCs 37 328 215 158 NS 0 NS 4 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0
09/23/93  Total VOCs 323 234 140 155 NS 0 NS 0 NS 0 NS 0 NS 1 NS 3 NS 0 NS 0
10/12/93 Total VOCs 297 290 181 139 [ 0 0 0 0 1 0 1 0 3 0 5 0 1 0 1
11/22/93 Totat VOCs 410 313 215 169 0 3 0 3 0 4 0 4 0 5 (1] 6 0 3 0 3
GAC Replaced in 1B, 2B, 3B, 4B, 5B, 6B, 7B, 8B between December 1, 1993 - January 10, 1994. "A" Vessels become the Lead Vessels.
12/28/93 Total VOCs 414 293 389 [ 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 4] NS 0 NS
01/13/94 0 N§ 0 NS 0 NS 0 NS ] NS 0 NS 0 NS 0 NS
01/24/94 Total VOCs 459 292 269 182 ] NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS
02/23/94 Total VOCs 383 322 204 213 0 NS 0 NS 0 NS o NS 0 NS 0 NS 0 NS 0 NS
03/28/94 Total VOCs 478 382 168 150 0 NS 0 NS 0 NS 4] NS 0 NS 0 NS [ NS 0 NS
04/30/94 Total VOCs 397 336 135 166 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS ] NS
05/31/94 Total VOCs 404 386 168 135 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS ¢ NS 0 NS
06/30/94 Total VOCs 412 312 169 149 0 NS 0 NS ] NS 0 NS 0 NS 0 NS 4] NS 0 NS
07/28/94 Total VOCs 270 269 156 134 0 NS 0 NS 0 NS 0 NS 9 NS 0 NS [ NS 0 NS
08/29/94 Total VOCs 385 288 177 132 0 NS [ NS 0 NS 0 NS 0 NS 4 NS [ NS 0 NS
09/30/94 Total VOCs 209 214 158 121 0 NS 0 NS o NS 0 NS 0 NS 1 NS 0 NS 0 NS
10/31/94 Total VOCs 203 226 156 126 0 0 0 0 0 0 0 [ 0 0 1) 0 [ 0 0 0
GAC Replaced in 1A, 2A, 3A, 4A, 5A, 6A, TA, BA between October 26 - December 6, 1994, "B" Vessels become the Lead Vessels. ————————————errmaceeme
11/29/94 Total VOCs 203 226 136 126 NS 0 NS 0 NS Y NS 0 NS 0 NS 0 NS 0 NS [}
12/07/94  Total VOCs 197 239 154 132 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0
01/31/95 Total VOCs 212 240 135 13 NS [ NS 0 NS ] NS 0 NS 0 NS 0 NS 0 NS o
02/28/95 Total VOCs 209 240 132 109 NS 0 NS 0 NS o NS 0 NS 0 NS o NS ] NS 0
03/31/95 Total VOCs 241 240 170 123 NS 1] NS 0 NS 0 NS o NS [} NS 0 NS 0 NS 0
04/30/95 Total VOCs 258 280 145 108 NS 0 NS 0 NS 0 NS ] NS 0 NS 0 NS U] NS 0
05/31/95 Total VOCs 230 232 133 107 NS 0 NS 0 NS ] NS ] NS 0 NS 0 NS 1] NS ¢
06/30/95 Total VOCs 216 237 136 127 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS ] NS [
07/31/95 Total VOCs 225 88 135 105 NS 0 NS ) NS 0 NS 0 NS ] NS 0 NS 0 NS Q
08/31/95 Total VOCs 215 159 148 110 NS 0 NS 0 NS 0 NS 0 NS 0 NS ¢ NS 0 NS 0
09/30/95 Total VOCs 225 188 133 105 NS 0 NS 0 NS 0 NS 0 NS 0 N§ 0 NS 0 NS 0
10/31/95 Total VOCs 174 184 182 181 NS 0 NS 0 NS 0 NS 0 NS [ NS ] NS 0 NS 0
11/30/95 Total VOCs 154 177 176 106 NS 25 NS 37 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0
GAC Replaced in 1B, 2B, 3B, 4B, 5A, 5B, 6B, 7B, 8B between December 5 - December 20, 1995, "A" Vessels become the Lead Vessels.—
12/31/95 Totai VOCs 206 212 158 126 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS
01/31/96 Total VOCs 201 200 173 135 0 NS 0 NS 0 NS ¢ NS 0 NS 0 NS 0 NS 0 NS
02/28/96 Total VOCs 189 203 191 177 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS
03/31/96 Total VOCs 177 179 198 177 0 NS 0 NS 0 NS 0 N$§ Y NS 0 NS [ NS 0 NS
04/30/96 Total VOCs 174 173 159 125 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS ¢ NS 0 N§
05/31/96 Total VOCs 162 218 144 134 0 NS 1) NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS
06/30/96 Total VOCs 135 254 147 133 0 NS 0 N§ 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS
07/31/96 Total VOCs 125 205 143 121 0 NS 0 NS ] NS 0 NS 0 NS 0 NS 0 NS 0 NS
08/31/96 Total VOCs 117 234 181 125 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS
09/30/96 Total VOCs 104 221 173 123 Q NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS
10/31/96 Total VOCs 113 158 153 08 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS
11/30/96 Total VOCs 95 200 130 109 0 NS 14 NS 1.1 NS 3 NS 23 NS [0} NS 0 NS 0 NS
12/31/96 Total VOCs 103 193 155 100 279 13 0 3 [} 1.8 0 42 0 43 0 1.9 0 1.6 0 i2 0
NAG003\8 1V 199APIT ablest3-4 xis Page 1 of 2
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Table 3-4

PGAC Effluent Water Quality

QUARTERLY INFLUENT WELL MONITORING MONTHLY OPERATIONAL PERFORMANCE MONITORING
SAMPLE Contactor #1 Contactor #2 Contactor #3 Contactor #4 Contactor #5 Contactor #6 Contactor #7 Contactor #8
DATE COMPOUND (PPB)  Well #3  Welt#4  Well#5 Well#6  Well#14  Well #15 A B A B A B A B A B A B A B A B
GAC Replaced in 1A, 2A, 3A, 4A, 5A, 6A, TA, 8A between January 7, 1997 - Januaty 21, 1997. "B" Vessels become the Lead Vessels..
01/31/97 Total VOCs 105 135 218 132 306 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0
02/28/97  Total VOCs 112 110 192 107 279 NS 0 NS 0 NS 0 NS 0 NS 0 N§ 0 NS 0 NS 0
03/31/97  Total VOCs 97 98 182 104 252 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0
04/30/97  Total VOCs 51 151 197 110 284 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS§ 0
05/31/97  Total VOCs 52 150 197 115 285 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0
06/30/97 Total VOCs 98 120 250 150 300 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS ¢ NS 0
07/31/97 Total VOCs 62 95 222 132 263 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0
08/31/97  Total VOCs 44 122 247 197 240 NS 0 NS 0 NS 0 NS 31 NS 0 NS 1.1 NS 29 NS 0
09/30/97 Total VOCs 47 146 202 137 214 0 18 0 19 0 26 0 62 0 0 0 3 0 49 0 1.7
10/31/97 Total VOCs 75 82 262 1 298 0 49 0 6 0 7.7 0 98 0 33 0 78 0 11 0 5.1
GAC Replaced in 1B, 2B, 3B, 4B, 5B, 6B, 7B, 8B between November 5, 1997 - November 21, 1997. "A" Vessels become the Lead Vessels.~--—
11/30/97 Total VOCs 34 101 197 102 216 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS
12/31/97  Total VOCs 545 9L5 136 100 193 0 NS 0 NS 0 NS 0 NS 0 NS 0 N§ 0 NS 0 NS
01/31/98 Total VOCs 45 97 220 137 245 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS
02/28/98 Total VOCs 45 90 200 125 252 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS
03/31/98  Total VOCs 45 77 160 131 210 110 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS
04/30/98 Total VOCs 56 78 180 131 310 140 0 NS 0 NS 0 NS 0 NS [ NS 0 NS 0 NS 0 NS
05/31/98 Total VOCs 38 87 144 131 173 146 0 NS 0 NS 0 NS ] NS 0 NS 0 NS 0 NS 0 NS
06/30/98 Total VOCs 23 30 150 95 230 110 0 NS 0 NS 23 NS 2 NS [} NS 0 NS§ i NS 0 NS
07/31/98  Total VOCs 27 67 135 104 252 153 35 0 35 0 37 0 65 0 25 0 27 0 0 0 27 0
08/31/98 Totat VOCs 41 48 172 108 257 166 6.8 0 6 0 6 0 9.7 o 4.6 0 52 0 7.3 0 58 0
GAC Replaced in 1A, 2A, 3A, 4A, 5A, 6A, TA, 8A between September 8, 1998 - September 21, 1998. "B" Vessels become the Lead Vessels.——-remm--
09/30/98 Total VOCs 43 63 220 130 370 220 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0
10/31/98 Total VOCs 30 75 180 116 270 180 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS [
11/30/98 Total VOCs 35 68 175 100 240 170 NS 0 NS 9 NS 0 NS 0 NS (1] NS 0 NS 0 NS 1]
12/31/98 Total VOCs 26 69 180 105 190 140 NS 0 NS 0 NS 0 NS 1] NS 0 NS 0 NS 0 NS 0
01/31/99  Total VOCs 29 63 194 107 250 164 NS 0 NS 0 NS 0 NS 0 NS 1] NS 0 NS 0 NS 0
02/28/99  Total VOCs 25 73 17 102 220 188 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 1.8 NS 0
03/31/99 Total VOCs 31 74 200 120 240 220 0 0 0 22 0 29 0 0 0 1] [ a 0 (4] [ ¢
04/30/99  Total VOCs 3 76 210 120 240 190 0 0 0 37 0 51 0 0 0 22 0 235 0 23 0 25
. GAC Replaced in 1B, 2B, 3B, 4B. 5B, 6B, 7B, 8B between April 26 ~ May 26, 1999. "A" Vessels become the Lead Vessels.
05/31/99  Total VOCs 24 62 200 120 250 140 0 NS 0 NS 0 NS 0 NS 0 NS 4 NS 0 NS ¢ NS
06/30/99 Total VOCs 22 54 180 110 220 120 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 1} NS
07/31/99  Total VOCs 22 54 190 120 260 120 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS
08/31/99  Total VOCs 31 50 200 130 250 100 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS 0 NS
09/30/99  Total VOCs 24 42 170 110 220 88 31 NS 26 NS 23 NS 1.8 NS 18 NS 14 NS 22 NS 1.6 NS
10/31/99 Total VOCs 30 46 180 13¢ 230 86 14 0 4 0 12 0 11 0 1t 0 0 0 12 1 95 [
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Remedy Component

#1: Alternate Water Supply/Well
Abandonment

#2: Drilling Advisories

#3: Groundwater Containment

#4: Removal of VOCs

#5: Discharge of Treated Water
#6: Groundwater Monitoring

OR Overall Remedy
(Attainment of cleanup goals)

NAG003\6 NFY99APR\Tables\3-5\K WB-Imh

Table 3-5

Summary of OU1 Monitoring Requirements

Monitoring Requirements

a.

Water quality data for the perimeter of the plume
to define the area of concern

Water quality data for water supply wells to
determine eligibility for alternate
supply/abandonment

Verification that drilling advisories are in place
and functioning as intended

Pumping volume and rates for each extraction
well for comparison to design flowrates for
containment

Water levels from monitoring wells to draw

contour maps showing the influences of pumping

Water quality, especially downgradient of the
extraction system, to assist in evaluation of
containment.

Effluent water quality to demonstrate compliance
with the Safe Drinking Water Act

Verification of discharge
Outlined above and below

Water quality data throughout the North Plume to
evaluate attainment

Responsible Party

Army

Army

Army/MDH

New Brighton

Army

Army

New Brighton

New Brighton

Army

Documents Containing the
Monitoring Plan

QU1 Groundwater Monitoring Plan
(in the Annual Report)

Well Inventory Report
(in the Annual Report)

N/A

New Brighton Water System
Sampling and Analysis Plan

0OU1 Groundwater Monitoring Plan
(in the Annual Report)

OU1 Groundwater Monitoring Plan
(in the Annual Report)

New Brighton Water System
Sampling and Analysis Plan

N/A

OU1 Groundwater Monitoring Plan
(in the Annual Report)



Table 3-6
OU1 Vertical Hydraulic Gradients

Groundwater Elevation (ft)

Mid-Screen (or hole)

Elevation (ft) 12/03/1996  05/29/1997  12/02/1997 06/01/1998 09/01/1998 06/01/1999
03U811 803 842.5 842.1 842.3 843.0 No Data 842.8
03L811 689 841.8 841.2 841.5 842.1 842.0
Difference 114 0.7 0.9 0.8 0.9 0.8
Vertical Gradient [ 006 ]I 008 ][ 007 ][ .008 | 007
030822 786 No Data No Data 833.0 833.7 No Data 833.3
031822 761 833.9 830.6 833.0 833.7 833.2
Difference 25 - - 0.0 0 0.1
Vertical Gradient | -l - || 000 {[ 000 | .004
04U834 - 570 811.0 809.0 811.4 808.8 No Data 809.2
041834 496 807.8 804.7 808.1 804.9 805.4
Difference 74 3.2 43 3.3 3.9 3.8
Vertical Gradient [ 043 ][ 058 J[ o045 |[ 053 |
03L841 760 840.3 840.4 840.3 841.2 No Data 841.0
04U841 682 841.2 841.1 841.9 8427 842.5
Difference 78 -0.9 -0.7 -1.60 -1.5 -1.5
Vertical Gradient [ -012 J[ -o009 [ -021 |[ -019 }
031846 760 829.5 828.4 828.5 829.3 No Data 828.5
04U846 674 828.5 827.6 827.3 828.1 827.1
Difference 86 1.0 0.8 1.200 1.2 1.4
Vertical Gradient [ o1z [ 009 [ o014 |[ 014 |
04U882 600 810.2 808.0 810.4 807.4 No Data 807.9
047882 455 772.8 769.3 806.9 803.2 803.1
Difference 145 374 38.7 3.5 4.2 4.8
Vertical Gradient [ 258 [ 267 | 024 J[ 029 |
04U836(MW1) 663 824.0 822.7
047836(MW?2) 554 824.2 823.7
Difference 109 -0.2 -1.0
Vertical Gradient -002 || -009 ]
04U837(MW3) 653 826.5 826.2
04J837(MW4) 555 824.6 824.2
Difference 98 1.9 2
Vertical Gradient {019 ][ 020 |
04U838(MW5) 659 827.5 827.3
047838(MW6) 556 826.1 825.7
Difference 103 1.4 1.6
Vertical Gradient 014 | 016 |
04U839(MW7) 626 8273 827.1
047839(MW8) 556 824.1 824.3
Difference 70 3.2 2.8
Vertical Gradient 046 |[ 040 ]

Note: Negative sign denotes upward vertical gradient.
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SECTION 4



4.0 Operable Unit 2: Shallow Soil Sites

The reference for the OU2 ROD is:

Twin Cities Army Ammunition Plant
New Brighton/Arden Hills Superfund Site
Operable Unit 2
RECORD OF DECISION
October 1997

There have been no subsequent ROD Amendments or Explanations of Significant Differences.

Section 1.4 of the ROD prescribes major remedy components for each of four media as described

in sections 4.0 through 9.0 of this report. Section 4.0 addresses the shallow soil sites.

Through the RI/FS process, Sites A, C, E, H, 129-3, and 129-5 were found to have inorganic
and/or organic contaminants above the cleanup goals specified in Table 1 of the OU2 ROD.
Unpermitted landfills, or dumps, were identified within Sites A, B, E, H, and 129-15. The OU2

ROD (page 2) describes nine remedy components to address the shallow soil sites.

4.1 REMEDY COMPONENTS #1 THROUGH 7: SOIL REMEDIATION

Description: These seven components collectively address the characterization, excavation,

sorting, treatment, disposal, site restoration, and site access restrictions for the

shallow soils and dumps at Sites A, C, E, H, 129-3, and 129-5.
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Performance Standard (how do you know when you’re done):

When the soils at these sites have been remediated such that the contaminant concentrations are

below the cleanup levels specified in Table 1 of the OU2 ROD.

Are these remedy components being implemented?

Yes. Activities during FY 1999 were:

o Completion of Site A metals-contaminated soil excavation, treatment, and disposal.

— In calendar year 1999, approximately 11,308 tons of soil was excavated,
transported to the on-TCAAP Corrective Action Management Unit (CAMU),
stabilized, and transported off-site as non-hazardous waste for disposal at
permitted facilities. Approximately 147 tons of debris was also excavated and
transported off-site to a permitted disposal facility.

— Site A remediation had been initiated in 1998. The combined two-year totals

are 21,905 tons of soil and 311 tons of debris.

— The Site A Close-out Report will be prepared by Stone & Webster to
document the above work.

e An air sparging system was incorporated into the soil vapor extraction system
remedial action design for Site A VOC-contaminated soils. The remedial action
design was approved and construction was initiated in late calendar year 1999.

e Completion of Site 129-5 soil excavation, treatment, and disposal.

— In calendar year 1999, 136 tons of soil was excavated and treated/disposed in
the same manner as described above for Site A.

— No debris was encountered or removed from Site 129-5.

— The Site 129-5 Close-out Report will be prepared by Stone & Webster to
document the above work.

e Initiated soil excavation, treatment, and disposal at Site E.

~ In calendar year 1999, 13,952 tons of soil and 45 tons of debris were

excavated and disposed in the same manner as described above for Site A. .
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4.2

This quantity comprises approximately 80 percent of the total anticipated
quantity for Site E.

— Work was suspended for the winter and will resume in Spring 2000.

e Initiated soil excavation, treatment, and disposal at Site H.

— In calendar year 1999, 11,391 tons of soil and 25 tons of debris were
excavated and disposed of in the same manner as described for Site A. This
quantity comprises approximately 80 percent of the total anticipated quantity
for Site H.

— Work was suspended for the winter and will resume in Spring 2000.

e ‘A stormwater pond for the on-TCAAP CAMU was approved and constructed to
better manage stormwater generated within the CAMU, improving its operational
efficiency.

e The second year of the phytoremediation demonstration project was completed in
FY 1999 at Sites C and 129-3, and approval was given for another year. This
demonstration project was not part of the OU2 ROD.

REMEDY COMPONENT #8: GROUNDWATER MONITORING

Description: “Five-year period of groundwater monitoring to verify no adverse remedy impacts

at Sites A, C, E, H, 129-3, and 129-5.” (OU2 ROD, page 2)

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

When five years have elapsed with groundwater monitoring results below the groundwater

cleanup levels.

Is this remedy component being implemented?

No. The intent of this remedy component is to verify that soil characterization and/or

remediation activities do not somehow cause impacts to groundwater. As such, the five-year
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monitoring period is intended to start after completion of remedy components #1 through 7 ‘

described in the previous section. Thus, specifically for this remedy component, there was no
monitoring performed in FY 1999. Given the anticipated schedules of completing remedy
components #1 through 7, it is estimated that the five-year verification monitoring will begin in

the years 2000 and/or 2001 at the various shallow soil sites.

Through a future report, a monitoring plan will be developed for this remedy component. The

plan will address the following items for each of the shallow soil sites:

e The well(s) to be sampled

e The frequency of sampling

e The analytical parameters

e The cleanup levels

e How the data will be compared to the cleanup levels (e.g., all data must be below the

criteria, or mean values, etc.).

With respect to bullets 3 and 4, the OU2 ROD specifies shallow groundwater contaminant

cleanup levels for Site A (Table 1), but not for the other shallow soil sites.

4.3 REMEDY COMPONENT #9: CHARACTERIZATION OF DUMPS

Description: “Characterization of dumps at Sites B and 129-15 to determine their contents. If
contents are found to be toxic, hazardous, or contaminated, then a remedy for the
landfill will be utilized and documented through a post-ROD amendment. If the
contents are not toxic, hazardous or contaminated, a no further action remedy

would be employed.” (OU2 Rod, page 2)
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’ Performance Standard (how do you know when you’re done):
When characterization has been sufficient to determine if the contents are toxic, hazardous, or

contaminated.

Is this remedy component being implemented?

Yes. Field work was performed at both sites in early FY 1999. At Site B, characterization
revealed that a no further action remedy was appropriate. A Close-out Report was prepared by
Stone & Webster which was still under review at the end of FY 1999 (“Site B Dump
Investigation, Characterization, and Close-out Report”). At Site 129-15, characterization
revealed that construction of a soil cover is necessary. The site characterization and cover

construction (when completed) will be documented in a Close-out Report prepared by

Stone & Webster.
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SECTION 5



5.0 Operable Unit 2: Deep Soil Sites

Sites D and G were impacted primarily by VOC contaminants at depths extending to between 50
and 170 feet. Some additional shallow soil contaminants may exist at Site D, and Site G also
contains a dump. The OU2 ROD (pages 2-3) describes seven remedy components for these two
sites. The final remedy incorporated the use of existing SVE systems and site caps, which were

installed in 1986.

5.1 REMEDY COMPONENT #1: GROUNDWATER MONITORING
Description: “Groundwater Monitoring.” (OU2 ROD, page 2)

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

When groundwater monitoring results from wells adjacent to each site are below the cleanup
levels for deep groundwater specified in Table 1 of the OU2 ROD, and shown on Table 5-1 in
this report.

Is this remedy component being implemented? Yes.

Were the groundwater monitoring requirements of this remedy met?
Yes. Samples were collected and analyzed from the wells nearest to Sites D and G in accordance

with the FY 1999 Monitoring Plan.
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What impact are the SVE systems having on contaminant concentrations in groundwater .

adjacent to Sites D and G?

Figure 5-1 shows the locations of the wells nearest to Site D (03U096, 03U093, and 03U018)
and Site G (03U094 and 03U014), along with trichloroethene concentrations. Figures 5-2
through 5-6 present trend graphs for these wells.

Downgradient of Site D at wells 03U096 (Figure 5-2) and 03U093 (Figure 5-3), the
concentrations over the past five years show an overall decline. In contrast, at well 03U018
(Figure 5-4), the concentrations have increased the past two years, after previous declines. It is
unclear if the increases are related to a “rebound effect” since the SVE system was shut-off, or if
they are simply fluctuations in the data. The historical graph on Figure 5-4 shows fluctuations of

similar or greater magnitude over the past 10 years.

Downgradient of Site G, the concentrations have remained relatively stable at well 03U094

(Figure 5-5) the last three years. At well 03U014 (Figure 5-6), the concentrations have remained

below the cleanup level the past four years.

Table 5-1 presents the FY 1999 data from these five wells for the deep groundwater chemicals of
concern. The table shows that four of the five wells still exceed the cleanup level for
trichloroethene, two wells exceed the cleanup level for 1,1-dichloroethene, and one well exceeds

the cleanup level for 1,1,1-trichloroethane.

During the years of SVE operation (1986 — 1998), trichloroethene concentrations in groundwater
decreased from 10,000’s to less than 500 pg/l. The most dramatic improvement has been at well
030093 (Figure 5-3). Overall, these results indicate that the SVE systems at Sites D and G
effectively minimized (or eliminated) further contamination of the deep groundwater beneath
these sites. However, the contaminant concentrations are still up to 100 times greater than the
cleanup levels. This suggests the possibility of residual contamination, which is acting as an

ongoing source for groundwater contamination. The residual source has not been defined and '
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could be in either the saturated or unsaturated zone. It is possible that natural attenuation will
cause reductions in contaminant concentrations in the future, as suggested by the findings of the
USEPA’s Natural Attenuation Study (a final report is anticipated in F'Y 2000).

Is any groundwater sampling proposed prior to the next report?

Yes. As shown in Appendix A.1, wells 03U093 (Site D) and 03U094 (Site G) will be sampled in

June 1999 for VOC analysis.

Are any changes or additional actions required for this remedy component? No.

5.2 REMEDY COMPONENT #2: RESTRICT SITE ACCESS

Description: “Restrict site access and use during remedy implementation.”

(OU2 ROD, page 2)

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

When site access is adequately restricted to protect human health.
Is this remedy component being implemented?
Yes. TCAAP is fenced with locking gates controlled by the operating contractor,

Alliant Techsystems.

Are any changes or additional actions required for this remedy component? No.
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5.3 REMEDY COMPONENT #3: SVE SYSTEMS

Description: “Install and operate deep soil vapor extraction (SVE) systems with modified

shallow SVE.” (OU2 ROD, page 2)

SVE systems were installed at Sites D and G in 1986 as Interim Remedial
Actions to address soil contamination, which were then incorporated into the
final remedy. The existing system at Site D consists of 39 shallow vents
(depths of 33—54 feet) and one deep vent (depth of 150 feet). At Site G there
are 89 shallow vents (depths of 23-55 feet). The systems removed a
combined total of over 220,000 pounds of VOCs from both shallow and deep
soils since their startup in 1986. However, due to declining mass removal
rates, the Site D and G SVE systems were shutdown on July 24 and

August 6, 1998, to evaluate the need for their continued operation.

The intent of this remedy component was to add additional deep vents, as
needed, at both sites to address presumably contaminated soils below the
existing SVE systems. Also, the existing systems were to be modified, as

needed, to improve VOC mass removal.

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

When the soil concentrations are below the cleanup levels specified in Table 8 of the OU2 ROD.

Is this remedy component being implemented?

Yes. Activities during FY 1999 included:

e Sampling of shallow system vents was conducted in early FY 1999. The results are

documented in a report prepared by Alliant Techsystems, “Results of Sampling and

Analysis of SVE Vents at Sites D and G”. This report, which was still under review
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at the end of FY 1999, recommends that both shallow systems remain off due to the
low, asymptotic mass removal rates.

e A pilot study was conducted at Site D in early FY 1999 to evaluate the need for deep
soil SVE systems. Results are documented in a report prepared by Stone & Webster,
“Site D SVE Pilot Study”, which was still under review at the end of FY 1999. The
report concluded that deep soil systems are not necessary at Sites D or G.

e A work plan for site close-out was prepared by Stone & Webster, which included
sampling of shallow and deep soils at Sites D and G in order to show that cleanup

goals have been met. This work plan was still under review at the end of FY 1999.

Have the deep SVE systems been installed?

No. Deep systems are not anticipated to be required (see above discussion).

Have the shallow SVE systems been modified?
No. Modifications to the shallow SVE systems are not anticipated to be required (see above

discussion).

Were the monitoring requirements for this remedy component met?
Yes. Since both systems were off throughout FY 1999, no monitoring was performed (except for

the vent sampling study described on the previous page).

How much VOC mass has been removed (at each vent and total)?
From startup in 1986, through their shutdown in 1998, the Site D and G SVE systems removed
116,199 pounds and 104,418 pounds, respectively. Totals for individual vents were not

monitored.

Are the air emissions in exceedance of any discharge criteria?

No. Since the two systems were off in FY 1999, no emissions occurred.
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Were there any significant operation and maintenance problems in FY 1999 (greater than
24 hour shutdown)?

No. Both systems were off throughout FY 1999.

Is any monitoring proposed prior to the next report?

No. Since shallow SVE systems are anticipated to be left off and deep systems are not

anticipated to be required, no monitoring is anticipated to be conducted.

Are any changes or additional actions required for this remedy component? No.

5.4 REMEDY COMPONENT #4: ENHANCEMENTS TO THE SVE SYSTEMS

Description: “Evaluate and potentially use enhancements to the SVE systems.”

(OU2 ROD, page 3)

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

When an adequate evaluation has been completed.

Is this remedy component being implemented?

Yes. See discussion in Section 5.3.
Are any evaluations proposed prior to the next report?
The two reports on the shallow and deep SVE systems will be finalized in FY 2000. The work

plan for site close-out, when finalized, will be implemented in FY 2000.

Are any changes or additional actions required for this remedy component? No.
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. 5.5 REMEDY COMPONENT #5: MAINTAIN EXISTING SITE CAPS
Description: “Maintain existing site caps.” (OU2 ROD, page 3)

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

When the caps are maintained in adequate condition.
Is this remedy component being implemented?
Yes. Alliant Techsystems inspects the caps during monthly operation and maintenance

inspections.

Are there any problems with the caps?

No problems were observed in FY 1999.
. Were any maintenance activities performed for the caps in FY 1999? No.

Are any maintenance activities planned prior to the next report?

No, except for cutting of any trees or bushes, as necessary.

Are any changes or additional actions required for this remedy component? No.
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5.6 REMEDY COMPONENT #6: MAINTAIN SURFACE DRAINAGE .
CONTROLS

Description: “Maintain surface [drainage] controls.” (OU2 ROD, page 3)

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

When surface water does not pond on the caps, and surface water flows off at a rate that does not
cause erosion problems with the cap.

Is this remedy component being implemented?

Yes. Alliant Techsystems inspects the drainage conditions during routine operation and
maintenance inspections.

Are there any problems with the surface drainage controls? No.

Were any maintenance activities performed for the surface drainage controls in FY 1999?

No.
Are any maintenance activities planned prior to the next report? No.

Are any changes or additional actions required for this remedy component? No.
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5.7 REMEDY COMPONENT #7: CHARACTERIZE SHALLOW SOILS AND
DUMP

Description: “Following completion of SVE remediation of deep soils, characterize Site D

shallow soils and Site G dump to determine appropriate action.” (OU2 ROD,
page 3)

Performance Standard (how do you know when you’re done):
When the characterizations have provided answers necessary to determine if additional

remediation is required, and if remediation is required, when it has been completed.

Is this remedy component being implemented?

Yes. Investigation of the “tar-like substances” at Site G was conducted in early FY 1999.
Results are documented in “Final Field Investigation Report, Site G Tar-Like Material,” prepared
by Stone & Webster. This report was finalized in late FY 1999 and recommended no further
action on the Site G tar-like material. Additional actions being considered, once the SVE
systems are removed, include metals characterization in shallow soils at Site D and evaluation of

the cap at Site G.

Is any characterization work proposed prior to the next report? No.

Are any changes or additional actions required for this remedy component? No.
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5.8 OVERALL REMEDY FOR DEEP SOIL SITES

Has the SVE remediation been completed (i.e., have the soil cleanup levels in Table 8 of the
OU2 ROD been attained throughout the areal and vertical extent of Sites D and G)?
Maybe. Soil sampling for site close-out will be implemented in FY 2000, as previously

described, to determine if remediation is complete.
Has it been determined that remediation of shallow soils at Site D and/or the dump at

Site G is not required, or if required, has the remediation been completed?

No, the determination has not been made.
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Table




Deep Groundwater Data Near Sites D and G: FY 1999

TABLE 5-1

1,1- cis-1,2- 1,1- 1,1,1- 1,2-
Tetrachloroethene Trichloroethene Dichloroethene Dichloroethene Dichloroethane Trichloroethane Dichloroethane
(ug/l) (ug/t) (ug/l) (ug/l) (ug/t) (ug/l) (ug/)
0OU2 Cleanup Leve 5 5 7 70 70 200 5
Site D
03U018 29-Jun-99 <10.00 410.00 JP 8.80 27.00 13.00 48.00 <10.00
03U093 30-Jun-99 <5.00 145.00 JP 3.55 <5.00 JP 3.60 23.50 <5.00
03U096 30-Jun-99 <1.00 18.00 1.70 <1.00 2.90 4.80 <1.00
Site G
03U014 18-Jun-99 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
03U014 18-Jun-99 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
03U094 30-Jun-99 <10.00 490.00 13.00 <10.00 JP 2.80 250.00 <10.00

Notes: ) Cleanup levels for Deep Groundwater from Table 1 of the OU2 ROD. Bolding indicates exceedance of the cleanup level, or reporting limits higher than the cleanup level.
JP = The value is below the reporting limit, but above the method detection limit.
D = Duplicate sample
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Monitoring Well Location
Extraction Well Location

Trichloroethene concentration (ug/l)
(values in parentheses were not
used for contouring purposes)

Site Boundary

Trichloroethene Concentrations
1-10 ug/l

10-100 ug/l

100-1000 ug/l

1000+ ug/!

1. Aﬂ::lai Orthophotography was flown in 1997.
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SITE D, WELL 03U096, TRICHLOROETHENE WATER QUALITY TRENDS
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SECTION 6



6.0 Operable Unit 2: Site A Shallow Groundwater

Shallow groundwater at Site A has been impacted by VOCs and antimony. The selected remedy
in the OU2 ROD incorporates the use of a groundwater extraction system, which began operation
May 31, 1994. The containment system consists of eight extraction wells installed along two
lines downgradient of the source area. Extracted groundwater is discharged to the sanitary sewer
for treatment at a Publicly-Owned Treatment Works (POTW). The ROD prescribes five major

components of the remedy which are described and evaluated in the following sections.

6.1 REMEDY COMPONENT #1: GROUNDWATER MONITORING

Description: “Groundwater monitoring to track plume migration and remedy performance.”

(OU2 ROD, page 3)

Performance Standard (how do you know when you’re done):
When a performance groundwater monitoring program has been established and ongoing

monitoring is in compliance with the program.

Is this remedy component being implemented?

Yes. Performance monitoring programs have been established to collect the data required for
remedy components #2—#4 and evaluation of the overall remedy. Table 6-1 summarizes the
performance monitoring requirements, responsible parties, and the documents which contain the
monitoring plans. The FY 1999 Monitoring Plan is included in Appendix A. Figure 6-1
illustrates the wells and piezometers associated with Site A and highlights those sampled in

FY 1999.
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Were the groundwater monitoring requirements for this remedy met?

Yes, with one note. The reporting limit, or Contract required detection limit (CRDL) for
antimony (10 ug/1) is greater than the cleanup level of 6 pg/l. However, the method detection

limit (MDL) for antimony is 2.96 ug/l. The laboratory will report any values between the MDL

and CRDL and flag them as estimated. No estimated values were reported for FY 1999.
Is any groundwater sampling proposed prior to the next report? Yes.

¢ Groundwater sampling of water supply wells related to alternate water supply and
well abandonment will be in accordance with recommendations in the 1998/1999
Well Inventory Update (Appendix G). |

¢ Monitoring of the extraction wells (pumping volumes, water levels, and water
quality) and treatment system effluent will be performed in accordance with
Appendix A.2.

e Other groundwater monitoring will be in accordance with the Groundwater

Monitoring Plan included as Appendix A.1.

Are any changes or additional actions required for this remedy component? No.

6.2 REMEDY COMPONENT #2: GROUNDWATER CONTAINMENT AND
MASS REMOVAL

Description: “Use of existing gradient control wells to contain the contaminant plume and

remove mass.” (OU2 ROD, page 3)

e FEight extraction wells (01U351-01U358) were installed in two capture lines
as shown on Figure 6-1. Seven of the eight extraction wells fully penetrate the

Unit 1 aquifer and range in depth from 31 to 48 feet, as shown in cross-section
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view on Figure 6-2. The one partially penetrating well, 01U353, was
completed in silt to sandy clay units which were resistant to drilling and
determined to be the top of Unit 2 by the field geologist. The well log does
not note the presence of silt (Fuller, 1994). The partially penetrating well is

illustrated on cross-section B-B' on Figure 6-2.

Performance Standard (how do you know when you’re done):
When the extraction system is providing complete capture of all groundwater exceeding the

cleanup levels specified in Table 1 of the OU2 ROD, and shown in Table 6-6 of this report.

Is the Site A groundwater extraction system providing complete capture of all groundwater
exceeding the cleanup levels specified in Table 1 of the OU2 ROD? |
Yes. Table 6-2 shows the monthly average pumping rate for each extraction well along with the
target pumping rates for containment. The table shows that the average pumping rate for the
entire system in FY 1999 was 29.7 gpm, which exceeds the flowrate of 25 gpm determined

necessary to achieve containment.

Table 6-3 presents water level data collected during FY 1999 at Site A. Figure 6-3 presents a
water level contour map using the data from May 26, 1999. Figure 6-3 shows the influence of
pumping at the extraction wells and the interpreted capture boundary which supports the
statement that the system is providing complete capture of all groundwater exceeding the Site A

cleanup levels.
Were there any significant operation and maintenance problems in FY 1999 (greater than

24 hour shutdown)?
Yes. Table 6-4 summarizes O&M notes for FY 1999.
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Are any changes or additional actions required for this remedy component? Yes. .
Consideration should be given to shutting off some or all of the downgradient extraction wells
(01U355-358). It is likely that the Army will make this proposal in a separate letter sometime in

2000.

6.3 REMEDY COMPONENT #3: DRILLING ADVISORY/ALTERNATE
WATER SUPPLY/WELL ABANDONMENT

Description: “Institutional controls to restrict new well installations and provide alternate water

supplies and well abandonment as necessary.” (OU2 ROD, page 3)

Performance Standard (how do you know when you’re done):
When the MDH has issued a Special Well Construction Area Advisory and 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 OU1 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 of this report.
Has the MDH issued a Special Well Construction Area Advisory for the area impacted by
Site A?

Yes, it was issued in June 1996.

Within the Site A plume, are there any well owners which meet the criteria, but have not

yet been provided an alternate water supply? No.
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Within the Site A plume, are there any wells which meet the criteria, but have not yet been

abandoned? No.

Did the boundary of the Site A plume get any bigger, as defined by the 1 1g/1 contour?
No. Figure 6-4 shows the 1 ug/l contour line for 1,2-dichloroethene (the chemical of concern at

Site A with the biggest plume footprint). There were no significant changes from last year.

Were any new water supply wells discovered within the Site A plume? No.

Were any water supply wells within the Site A plume sampled during FY 1999? No.

Were any well owners offered an alternate supply and/or well abandonment in FY 1999?

No.

Are there any alternate water supply hookups or well abandonments proposed prior to the

next report? No.
Is any sampling of water supply wells proposed prior to the next report?
Yes. The proposed monitoring is presented in the 1998/1999 Well Inventory Update

(Appendix G).

Are any changes or additional actions required for this remedy component? No.
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6.4 REMEDY COMPONENT #4: DISCHARGE OF EXTRACTED WATER

Description: “Discharge of extracted groundwater to a publicly-owned treatment works

(POTW).” (OU2 ROD, page 3)

e The recovered groundwater is piped to a sewer discharge manhole (Shoreview
sanitary sewer discharge manhole #229) located approximately 150 feet north
of the TCAAP boundary as shown on Figure 6-1. The recovered groundwater
is conveyed via a City of Shoreview sanitary sewer to the Metropolitan
Council Environmental Services (MCES) Treatment Plant located at
2400 Childs Road in St. Paul, Minnesota. Discharge is in accordance with
Industrial Discharge Permit Number 2194 from the MCES.

Performance Standard (how do you know when you’re done):
When the concentrations of contaminants in the extracted groundwater and the flow rate are

below the criteria in the Special Discharge Permit as shown in Table 6-5.

During FY 1999, was the discharge water in compliance with the Industrial Discharge

Permit requirements?

Yes. Table 6-5 shows that the effluent water quality was below the discharge criteria every

month in FY 1999.

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

Yes. In accordance with the permit requirements, the discharge will be sampled monthly for 1,2-
dichloroethene; trichloroethene; tetrachloroethene; and total mercury, and annually for pH; Total

Suspended Solids; and Chemical Oxygen Demand (see Appendix A.2).

Are any changes or additional actions required for this remedy component? No.
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6.5 REMEDY COMPONENT #5: SOURCE CHARACTERIZATION/
REMEDIATION

Description: “Source characterization/remediation.” (OU2 ROD, page 3)

Performance Standard (how do you know when you’re done):
For characterization, when the investigation has answered the questions needed to prepare
remedial design documents. For remediation, when the contaminant concentrations in soil are

below the cleanup levels specified in Table 1 of the OU2 ROD.

Is this remedy component being implemented?

Yes. Characterization work has been completed. Stone and Webster performed investigation
work in 1997 and the final “Site A Investigation Report” was issued December 12, 1997. That
report delineated the extent of both VOC-contaminated and metal-contaminated soils requiring

remediation.

Remediation work has been implemented. Stone and Webster completed removal of metal-
contaminated soils in FY 1999 (see Section 4.1 of this report). Design of an air sparging/SVE
system to remediate VOC-contaminated soils was approved and construction was initiated in late

calendar year 1999.
Is any characterization work or remediation work proposed prior to the next report?
Yes. Construction of the air sparging/SVE system should be completed in 2000, followed by

system startup and O&M.

Are any changes or additional actions required for this remedy component? No.
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6.6 OVERALL REMEDY FOR SITE A SHALLOW GROUNDWATER

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

When the cleanup levels in Table 1 of the OU2 ROD have been attained throughout the areal and
vertical extent of the Site A plume within the anticipated ten-year lifespan of the remedy. If the
remedy has not been completed within ten years, additional remedial measures will be addressed.

(OU2 ROD, p. 54)

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

No. Table 6-6 shows the exceedances in wells at Site A during FY 1999. Figure 6-5 shows that
the area with tetrachloroethene exceedances extends from the source area (near 01U108)
downgradient to near 01U126. The tetrachloroethene exceedances do not extend to the first line
of extraction wells. Table 6-6 shows that trichloroethene exceedances are also limited to near the
source area (01U108). Figure 6-4 shows that the 1,2-dichloroethene exceedances are limited to
extraction well 01U353 and an area immediately upgradient, but not extending back to the source

area.
Table 6-6 also shows that antimony remains above the cleanup level at 01U103.

What impact is the groundwater extraction system having on contaminant concentrations?
Groundwater contaminant concentrations at Site A generally decreased compared to last year’s
data. An exception was that the 1,2-dichloroethene concentration increased at 01U108 (near the
source area) from 6.63 to 30 ug/l. All wells downgradient of the first line of extraction wells
(01U351-354), including extraction wells 01U355-358, had water quality results remaining
below the cleanup levels. Figures 6-6 through 6-9 present trend graphs of 1,2-dichloroethene;

trichloroethene; and tetrachloroethene for representative wells to illustrate these points:
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e (01U108 — Near the source area

e Extraction Wells 01U351 — 01U354: the first line of extraction wells
(1,2-dichloroethene only)

e Extraction Wells 01U355 - 01U358: the second line of extraction wells
(1,2-dichloroethene only)

e (01U902 — Downgradient of the extraction system

Figure 6-4 presents the FY 1999 contour map for 1,2-dichloroethene. Changes from FY 1998

arc:

1. The concentration at 01U108 increased above 10 pg/l, resulting in a shift of the

10 g/l contour line.

2. The concentrations at 01U139 and extraction wells 01U355 - 01U357 decreased
below 10 pg/l, resulting in a shrinking of the 10 pg/l contour line in the vicinity of
the second line of extraction wells.

3. In contrast to past years, the contamination is depicted as a single plume versus
two plumes. The “two plume” interpretation had been based largely on the
consistent absence of contamination in well 01U125 (see Figure 6-4). As shown
on cross-section B-B’ (Figure 6-2), well 01U125 is screened near the water table,
whereas all other wells are screened completely, or nearly completely, through the
Unit 1 aquifer. It is possible, even likely, that there is contamination in the
vicinity of 01U125, but that it is deeper in the Unit 1 aquifer, below the well
screen. As further evidence for a “single plume” interpretation is that
Stone & Webster’s investigation work only found one source for chlorinated
VOCs. This new interpretation does not affect the design or performance of the

extraction well system.
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As a different perspective on the contaminant conditions, Figure 6-2 presents several cross- '
sections with 1,2-dichloroethene concentrations and contours showing the same changes

described above.

How much VOC mass has been removed?

Based on the calculated VOC mass removal rates for the total effluent, Table 6-7 shows that the
system removed approximately 3.5 pounds of VOCs in FY 1999, with a cumulative VOC mass
removal of nearly 30 pounds since system startup on May 31, 1994,

Has 10 years elapsed since signing of the OU2 ROD? No.

Do additional remedial measures need to be addressed?
No. In fact consideration should be given to shutting off some or all of the downgradient
extraction wells (01U355-358). It is likely that the Army will make this proposal in a separate

letter sometime in 2000.
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Tables




Remedy Component

#1: Groundwater Monitoring

#2: Containment and Mass Removal

#3: Drilling Advisory/Alternate
Water Supply/Well Abandonment

#4: Discharge of Extracted Water

#5:  Source Characterization/
Remediation

OR: Overall Remedy
(Attainment of cleanup goals)

N:00O3\6 1\FY99APR\Tables\6-1.xIs\KWB-Imh

Summary of Site A Shallow Groundwater Monitoring Requirements

Table 6-1

Monitoring Reguirements

Outlined below

Pumping volumes and rates for each extraction
well for comparison to design flowrates for
containment

Water levels from monitoring wells to draw
contour maps showing the influences of pumping
Water quality data for each extraction well to

determine VOC mass removal

See OU1, Remedy Component #1 which also
includes the area north of Site A

Water quality data for total system effluent to
demonstrate compliance with the Industrial
Discharge Permit

None

Water quality data throughout the Site A plume to
evaluate attainment

Responsible Part

Army

Army

Anﬁy

Army

Army

Documents Containing the
Monitoring Plan

Site A Monitoring Plan in the Annual
Report

Site A Monitoring Plan in the Annual
Report

Site A Monitoring Plan in the Annual

Report

Site A Monitoring Plan in the Annual
Report

Site A Monitoring Plan in the Annual
Report



Table 6-2
Site A Removal Action Pumping Data

Average Flow Rate (GPM)

01U351 | 010352 [ 01U353 | 01U354 | 01U355 | 1-5 Subtotal | 01U356 | 01U357 | 01U358 | 6-8 Subtotal |  Total

Target GPM
Month 15.0 10.0 25.0
Oct-98 3.51 3.00 3.59 3.52 3.34 16.96 4.24 1.49 4.20 9.93 26.89
Nov-98 4.00 3.73 3.36 4.44 4.82 20.35 3.65 1.82 4.89 10.36 30.71
Dec-98 3.77 3.62 4.05 4.13 3.53 19.10 4.93 1.72 412 10.77 29.87
Jan-99 4.23 2.75 4.29 4.65 3.88 19.80 4,37 2.18 3.53 10.08 20.88
Feb-99 3.55 3.48 3.49 4.16 3.95 18.63 4.04 1.97 4.04 10.05 28.68
Mar-99 3.66 4.15 4.19 4.13 4.45 20.58 4.36 2.06 4.63 11.05 31.63
Apr-99 4.14 4.18 4.42 4.09 4.27 21.10 4.44 1.58 4.45 10.47 31.57
May-99 3.95 3.60 3.89 3.86 3.60 18.90 3.41 1.47 422 9.10 28.00
Jun-99 4.22 4.22 4.37 4.36 4.42 21.59 4.44 1.65 4.55 10.64 32.23
Jul-99 2.69 3.79 4.00 4.00 4.29 18.77 4.24 1.47 4.04 9.75 28.52
Aug-99 3.76 3.93 4.02 3.96 3.99 19.66 4.43 1.29 4.37 10.09 29.75
Sep-99 3.84 3.35 3.80 3.80 4.20 18.99 4.09 1.67 4.45 10.21 29.20
FY 99 Average 3.78 3.65 3.96 4.09 4.06 19.54 4.22 1.70 4.29 10.21 29.74
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TABLE 6-3
Site A Groundwater Level Data: FY 1999

TOS (1) Groundwater TOS (1) Groundwater
Well (ft) Date Elev.(ft) Well (ft) Date Elev.(ft)
010038 900.3  26-May-99 893.23 01U151 904.7  26-May-99 884.59
010039 897.5  26-May-99 88291 010152 901.0  26-May-99 884,37
01U040 892.5  26-May-99 884.83 01U153 8999  26-May-99 883.60
010041 8983  26-May-99 893.61 01U154 8989  26-May-99 883.50
01U063 892.6  26-May-99 885.23 01U155 897.9  26-May-99% 882.83
010067 8974  26-May-99 894.94 01U156 897.8  26-May-99 882.72
01U102 9052  26-May-99 888.73 01U157 901.9  26-May-99 884.56
010103 904.1  26-May-99 890.78 01U158 901.1  26-May-99 884.03
01U104 899.1 26-May-99 894.01 01U351 904.0 5-Oct-98 884,02 P
01U351 904.0 3-Nov-98 883.60 P
01U105 9014  26-May-99 89532 01U351 904.0 2-Dec-98 883.57 P
01U351 904.0 5-Jan-99 882.70 P
01U106 896.8  26-May-99 890.91 01U351 904.0 2-Feb-99 882.45 P
01U351 9040  2-Mar-99 879.25 P
01U107 899.2  26-May-99 892.90 01U351 904.0  12-Apr-99 882.00 P
01U351 904.0 4-May-99 883.05 P
01U108 9043  26-May-99 890.19 01U351 904.0  26-May-99 88393 P
01U351 904.0 20-Jul-99 885.10 P
01U109 903.0 26-May-99 895.41 01U35] 904.0 4-Aug-99 884.85 P
01U351 904.0 7-Sep-99 884.45 P
01U110 8972  26-May-99 895.81
01U352 901.0 5-Oct-98 88281 P
01U115 900.3  26-May-99 884.83 010352 901.0 3-Nov-98 882.78 P
01U352 901.0 2-Dec-98 88328 P
01U116 902.7 26-May-99 885.18 010352 901.0 5-Jan-99 87943 P
01U352 901.0 2-Feb-99 881.28 P
01U117 902.7 26-May-99 886.32 01U352 901.0 2-Mar-99 880.76 P
01U352 901.0 12-Apr-99 880.18 P
01U118 901.8  26-May-99 889.10 01U352 901.0 4-May-99 881.68 P
01U352 901.0  26-May-99 880.13 P
01U119 898.1  26-May-99 893.39 01U352 901.0 20-Jul-99 88298 P
01U352 901.0 4-Aug-99 883.48 P
01U120 902.2  26-May-99 889.72 01U352 901.0 7-8ep-99 883.07 P
01U125 901.1  26-May-99 885.62 010353 902.0 5-0ct-98 88140 P
01U353 902.0 3-Nov-98 881.02 P
01U126 903.3  26-May-99 888.16 01U353 902.0 2-Dec-98 880.60 P
010353 902.0 5-Jan-99 877.87 P
01U127 902.9 26-May-99 890.31 01U353 902.0 2-Feb-99 879.07 P
01U353 902.0 2-Mar-99 879.04 P
01U133 900.7  26-May-99 892.54 01U353 902.0 12-Apr-99 877.82 P
01U353 902.0 4-May-99 879.27 P
01U135 900.0  26-May-99 882.69 01U353 902.0  26-May-99 88342 P
01U353 902.0 20-Jul-99 880.61 P
01U136 8988  26-May-99 879.89 01U353 902.0 4-Aug-99 881.12 P
01U353 902.0 7-Sep-99 880.69 P
010137 900.9  26-May-99 887.34
010354 903.8 5-Oct-98 883.92 P
01U138 904.6  26-May-99 884.47 01U354 903.8 3-Nov-98 88342 P
01U354 903.8 2-Dec-98 883.20 P
01U139 901.5  26-May-99 883.80 01U354 903.8 5-Jan-99 882.07 P
01U354 903.8 2-Feb-99 882.02 P
01U140 899.0  26-May-99 883.22 01U354 903.8 2-Mar-99 881.80 P
01U354 903.8 12-Apr-99 881.37 P
01U141 898.0  26-May-99 885.13 01U354 903.8  4-May-99 88242 P
01U354 903.8  26-May-99 883.52 P
01U145 9014  26-May-99 885.72 01U354 903.8 20-Jul-99 884,47 P
01U354 903.8 4-Aug-99 884.32 P
01U146 903.5  26-May-99 885.19 01U354 903.8 7-Sep-99 884.07 P
. 01U147 902.8  26-May-99 886.03 01U355 899.9 5-Oct-98 880.88 P
01U355 899.9 3-Nov-98 879.63 P
01U148 902.6  26-May-99 885.19 01U355 899.9 2-Dec-98 87885 P
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TABLE 6-3
Site A Groundwater Level Data: FY 1999

TOS (1) Groundwater
Well ) Date Elev.(ft)
01U149 9013 26-May-99 885.01
01U150 9013  26-May-99 884.46
01U355 899.9  26-May-99 879.13 P
01U355 899.9  20-Jul-99 879.53 P
01U355 8999  4-Aug-99 879.53 P
01U355 899.9  7-Sep-99 87937 P
01U356 899.5 5-Oct-98 877.15 P
01U356 899.5  3-Nov-98 875.80 P
01U356 899.5  2-Dec-98 87525 P
01U356 899.5 5-Jan-99 876.35 P
01U356 8995  2-Feb-99 87505 P
01U356 8995  2-Mar-99 874.67 P
01U356 899.5  12-Apr-99 872.85 P
01U356 8995  4-May-99 876.15 P
01U356 899.5  26-May-99 877.75P
01U356 8995  20-Jul-99 87730 P
01U356 899.5  4-Aug-99 876.55 P
01U356 899.5 7-Sep-99 87746 P
01U357 899.1 5-Oct-98 879.93 P
010357 899.1  3-Nov-98 87743 P
01U357 899.1  2-Dec-98 880.43 P
01U357 899.1 5-Jan-99 87693 P
01U357 899.1 2-Feb-99 87493 P
01U357 899.1  2-Mar-99 870.99 P
01U357 899.1  12-Apr-99 875.16 P
01U357 899.1  4-May-99 876.33 P
01U357 899.1  26-May-99 877.53 P
01U357 899.1 20-Jul-99 877.08 P
01U3s7 899.1  4-Aug-99 833.63 P*
01U357 899.1 7-Sep-99 878.12 P
01U358 898.3 5-Oct-98 87373 P
01U358 898.3 3-Nov-98 873.90 P
01U358 8983  2-Dec-98 87795 P
010358 898.3 5-Jan-99 875.05 P
010358 8983  2-Feb-99 875.35 P
01U358 898.3  2-Mar-99 87535 P
01U358 898.3  12-Apr-99 87335 P
01U358 8983  4-May-99 873.65 P
01U358 898.3  26-May-99 877.25P
01U358 8983  20-Jul-9% 87645 P
01U358 8983  4-Aug-99 87505 P
01U358 8983  7-Sep-99 875.86 P
01U901 901.5  26-May-99 882.17
01U902 9013  26-May-99 883.90
01U903 903.7  26-May-99 885.76
010904 8994  26-May-99 882.77
Notes: (1) TOS = Top of Surface which represents the

N:\G003\81\FYS9APR\Tables\6-3.xIs\TNW-imh

ground surface elevation in feet above

mean sea level (MSL). The TOS

elevations were retrieved from USAEC
TRDMIS. All data are referenced to
TOS elevations surveyed by Kemper and
Associates, Inc. during July through

September 1992.

TOS (1) Groundwater
Well (ft) Date Elev.(ft)
01U355 899.9 5-}an-99 880.13 P
01U355 8999  2-Feb-99 876.98 P
01U355 899.9  2-Mar-99 875.96 P
01U355 899.9  12-Apr-99 876.03 P
01U355 899.9 4-May-99 87733 P

* Water level unusually high. Pump was making a whining noise.

P

Pumping
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TABLE 6-4

TCAAP-SITE A
OPERATION AND MAINTENANCE NOTES
FISCAL YEAR 1999

October
10/09-13/98 treatment system was shutdown for scheduled cleaning. Down Time: 95.0 Hours

10/14/98 EW#4 motor failed and was replaced. Down Time: 20.0 Hours
10/30/98 EW#6 overload breaker had tripped and was reset. Down Time: 19.5 Hours

November
11/12-18/98 EW6 pump and motor had failed and were replaced. Down Time: 156 Hours

11/13-18/98 EW3 pump and motor had failed and were replaced. Down Time: 132 Hours

December
11/30/98 to 12/01/98, Treatment system was shutdown for scheduled cleaning. Down Time: 32.25

12/25/98, Site A pumphouse inspection was not performed due to Christmas holiday.

01/01/99, Site A pumphouse inspection was not performed due to New Years Day holiday.
01/12-15/99, Treatment system was shutdown for scheduled cleaning. Down Time: 73.75 Hours.
01/18-19/99, EW8 pump and motor had failed and were replaced. Down Time: 86 Hours.
01/18-21/99, EW2 pump and motor had failed and were replaced. Down Time: 120 Hours.
01/22/99, EWS8 flowmeter was failing and was replaced. Down Time 0.5 Hour.

r
02/22-24/99, Treatment system was shutdown for scheduled cleaning. Down Time: 52.75 Hours.
02/25-26/99, Treatment system was shutdown for scheduled base solution treatment. Down Time: 24.5 Hours.

March
03/01-02/99, EW1 ball valve was found to be nearly closed, after it was opened, the well operated normally. Down Time: 0.0 Hours

03/01-02/99, EWG6 flowmeter had failed and was replaced. Down Time: 0.5 Hour
03/11-16/99, EW1 pump and motor had failed twice and were replaced. Down Time: 144.0 Hours
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TABLE 6-4

- TCAAP-SITE A
OPERATION AND MAINTENANCE NOTES
FISCAL YEAR 1999

April
04/05-07/99, Site A pumphouse, system was shutdown for scheduled cleaning. Down Time: 48.0 Hours
04/07-09/99, extraction well #7, pump and motor had failed and were replaced. Down Time: 53.5 Hours

May

05/05, EW?2 breaker had tripped and was reset. Down Time: 20 Hours.

05/07-05/10, EW5 pump and motor had failed and were replaced. Down Time: 89 Hours.
05/15-05/17, EW6 pump and motor had failed and were replaced. Down Time: 52 Hours.
05/21-05/25, Treatment system was shut down for scheduled cleaning. Down Time: 90 Hours.
05/25/99, EW4 shut down to replace pipe nipple above pitless adapter. Down Time: 1 Hour.

June
No Notes

July

07/06 - 07/07/99, Extraction system was shut down for scheduled cleaning and maintanence. Down Time: 32.5 Hours
07/08 - 07/09/99, Extraction system was shut down for scheduled base solution treatment. Down Time: 31 Hours
07/09 - 07/13/99, EW-1 electrical disconnect failed and was replaced. Down Time: 96.5 Hours

07/13 - 07/16/99, EW-7 pump and motor failed and were replaced. Down Time: 68.5 Hours

August
No Notes

ber . :
9/13/99, Treatment system shutdown for reinstallation of rebuilt effluent flowmeter. Down Time: 1.0 Hour
9/28 - 9/30/99, Extraction system was shut down for scheduled cleaning and maintanence. Down Time: 53.75 Hours
9/30/99, EW-2 pump and motor operating incorrectly and were replaced while system was down for scheduled cleaning.
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TABLE 6-5

Site A Removal Action Effluent Water Quality

Chemical Total

cis-1,2- trans-1,2- Oxygen Suspended

Dichloroethene Dichloroethene Tetrachloroethene Tricholorethene Mercury pH Demand Solids

(ug/1) (ug/l) (ug/ (ug/D) (ug/h (ug/D (ug/h

Discharge Criteria 3000 for total 1,2-Dichloroethene 3000 3000 100 None None
Effftuent-A 05-Oct-98 27.00 JP 1.00 JP 043 1.30 <0.10
Effluent-A 03-Nov-98 26.00 JP 090 <1.00 1.10 <0.10
Effluent-A 02-Dec-98 36.00 JP 1.00 <1.00 1.20 <0.10
Effluent-A 05-Jan-99 25.00 JP 0.78 <1.00 1.10 <0.10
Effluent-A 02-Feb-99 25.00 JP 0.99 <1.00 1.20 JP <0.50
Effluent-A 02-Mar-99 22.00 JP 082 JP 050 1.20 <0.10
Effluent-A 12-Apr-99 25.00 JP 0.92 <1.00 1.50 <0.10
Effluent-A 04-May-99 25.00 JP 091 <1.00 JP 0.64 <0.10

Effluent-A 01-Jun-99 19.00 JP 0.80 <1.00 JP 0.99 <0.10 7.31 <10000.00 <10000.00
Effluent-A 20-Jul-99 25.00 JP 0.96 JP 026 1.20 <0.10
Effluent-A 04-Aug-99 24.00 JP 0.87 <1.00 JP 1.00 <0.10
Effluent-A 07-Sep-99 26.00 JP 0.87 JP 031 1.20 <0.10

Note: JP = The value is below the reporting limit, but above the method detection limit.
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TABLE 6-6

Site A Groundwater Quality Data: FY 1999

Tetrachioroethene  Trichloroethene Dichloroethle'r}é Dichloroeth;'ri Dichlort)cézmtri Chloroform Benzene Antimony
(ug/h) (ug/) (ug/h (ug/l) (ug/l) (ug/l) (ug/h (ug/h)
Site A Cleanup Level (1) 7.0 30.0 6.0 4.0 70.0 60.0 10.0 6.0
01U03% 02-Jun-99 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
01U102 02-Jun-99 1.90 JP 0.42 <1.00 <1.00 2.60 <1.00 <1.00
oluioe3 02-Jun-99 JP 0.41 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 61.20
01U108 02-Jun-99 92.00 33.00 <1.00 <1.00 30.00 <1.00 <1.00
01Ul15 02-Jun-99 - <1.00 <1.00 <1.00 <1.00 JP 0.49 <1.00 <1.00
01U115 D 02-Jun-99 <1.00 <1.00 <1.00 <1.00 JP 0.60 <1.00 <1.00
01U1l16 02-Jun-99 <1.00 JP 0.36 <1.00 <1.00 <1.00 <1.00 <1.00
01uU117 02-Jun-99 2.90 1.80 <1.00 <1.00 13.00 <1.00 <1.00
01U125 02-Jun-99 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
0l1U125 D 02-Jun-99 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
01U126 02-Jun-99 18.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
01U138 02-Jun-99 JP 0.27 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
01U139 02-Jun-99 <1.00 JP 0.66 <1.00 <1.00 5.00 <1.00 JP 0.50
01ul40 02:-Jun-99 <1.00 JP 0.26 <1.00 <1.00 4.20 <1.00 1.50
01U157 02-Jun-99 <1.00 JP 0.68 <1.00 <1.00 3.00 <1.00 <1.00
01U158 02-Jun-99 <1.00 <1.00 <1.00 <1.00 1.30 <1.00 <1.00
01U351 01-Jun-99 JP 0.48 1.20 <1.00 <1.00 JP 1.00 <1.00 <1.00
01U352 01-Jun-99 1.60 5.30 <1.00 <1.00 35.00 <1.00 JP 0.44
01U353 01-Jun-99 <1.00 1.60 <1.00 <1.00 110.00 <1.00 5.90
01U354 01-Jun-99 <1.00 JP 0.41 <1.00 <1.00 1.20 <1.00 <1.00
01U355 01-Jun-99 <1.00 JP 0.46 <1.00 <1.00 5.10 <1.00 JP 0.30
01U356 01-Jun-99 <1.00 <1.00 <1.00 <1.00 4.60 <1.00 <1.00
01U357 01-Jun-99 <1.00 <1.00 <1.00 <1.00 4.50 <1.00 JP 0.53
01U358 01-Jun-99 <1.00 <1.00 <1.00 <1.00 2.40 <1.00 JP 0.46
01U901 02-jun-99 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00
01Us02 02-Jun-99 <1.00 JP 0.53 <1.00 <1.00 12.00 <1.00 <1.00 <10.00
01U903 03-Jun-99 <1.00 JP 0.44 <1.00 <1.00 1P 0.32 <1.00 <1.00
01U903 D 03-Jun-99 <1.00 JP 0.49 <1.00 <1.00 JP 0.33 <1.00 <1.00
01U904 02-Jun-99 <1.00 <1.00 <1.00 <1.00 1.50 <1.00 <1.00 <10.00
Notes: (1)  Cleanup levels for Site A Shallow Groundwater are from Table 1 of the QU2 RCD. Bolding indicates

exceedance of the cleanup levet or reporting limits higher than the cleanup level.
JP  The value is below the reporting level, but above the method detection limit.
D Duplicate sample.
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TABI! 6-7

SITEA

SUMMARY OF VOC MONTHLY REMOVAL
FISCAL YEAR 1999

'S REMOVED THRbUGH .;SYEP'I;EMé.EFv{ 30 ‘1998 75.,069v,305

28.00 1.30 29.30 | 8.35E-09 1,197,610 0.29
26.00 1.10 27.10 8.35E-09 1,332,610 0.30
37.00 1.20 38.20 8.35E-09 1,331,240 0.42
25.00 1.10 26.10 8.35E-09 1,335,920 0.29
25.00 1.20 26.20 8.35E-09 1,153,690 0.25
22.00 1.20 23.20 8.35E-09 1,408,110 0.27
25.00 1.50 26.50 8.35E-09 1,365,200 0.30
25.00 0.00 25.00 8.35E-09 1,254,030 0.26
19.00 0.00 19.00 8.35E-09 1,404,220 0.22
25.00 1.20 26.20 8.35E-09 1,268,260 0.28
24.00 1.00 25.00 8.35E-09 1,326,610 0.28
26.00 1.20 27.20 8.35E-09 1,268,960

TOTAL GALLONS PUMPED ANDVOC'S REMOVED FORFISCAL YEAR 1999 15646400

TOTAL GALLONS TREATED AND VOC'S REM‘OVED SINEZE SYSTEM START UP 90,715,765 29.74

Notes:

1) VOC concentrations do not include estimated concentrations for compounds detected below the reporting fimit.
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SITE A, WELL 01U108, TETRACHLOROETHENE, TRICHLOROETHENE, 1,2-DICHLOROETHENE WATER QUALITY TRENDS
TWIN CITIES ARMY AMMUNITION PLANT
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SITEA, 1,2-DICHLOROETHENE WATER QUALITY TRENDS: RECOVERY WELLS
TWIN CITIES ARMY AMMUNITION PLANT
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SITE A, 1,2-DICHLOROETHENE WATER QUALITY TRENDS: RECOVERY WELLS
TWIN CITIES ARMY AMMUNITION PLANT
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SITE A, WELL 01U902, TETRACHLOROETHENE, TRICHLOROETHENE, 1,2-DICHLOROETHENE WATER QUALITY TRENDS

TWIN CITIES ARMY AMMUNITION PLANT
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7.0 Operable Unit 2: Site I Shallow Groundwater

VOCs were identified in the Unit 1 groundwater at Site . PCBs were identified in soils east of

Building 502.

PCB contaminated soils east of Building 502 were excavated in 1986. These soils were stored in
a storage building built as part of the PCB Interim Remedial Action (IRA) at Site . During
August and September 1996, these soils were removed and disposed of at a Toxic Substances
Control Act (TSCA) landfill with approval of the MPCA and USEPA. Groundwater monitoring
was conducted for PCBs through FY 1997. PCBs were not detected in groundwater and the

monitoring was discontinued.

Monitoring in FY 1999 addressed the VOCs identified in the groundwater beneath the western
portion of Building 502. The selected remedy in the OU2 ROD consists of four components,
which incorporate the use of an existing well for groundwater extraction and additional
investigation beneath the building slab. The additional investigation and Predesign Investigation
Work Plan (Work Plan) are complete. The selected remedy has been modified and now consists
of a dual-phase extraction system, which combines groundwater extraction with soil vapor

extraction, to be installed beneath Building 502.

7.1 REMEDY COMPONENT #1: GROUNDWATER MONITORING

Description: “Groundwater monitoring to track remedy performance.” (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.
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Is the remedy component being implemented? ‘

Partially. Monitoring at Site I in FY 1999 was conducted according to the monitoring plan for
FY 1999, which did not address the final remedy in the OU2 ROD. Appendix A summarizes the

FY 1999 monitoring plan and any deviations are explained in Appendix C.3.

Seven Unit 1 monitoring wells were planned for sampling at Site I (Building 502) during 1999.
These wells are 01U064, 01U636, 01U639, 01U640, 101-MW, 102-MW, and 105-MW.

Figure 7-1 shows these well locations. Wells 01U639, 101-MW, 102-MW, and 105-MW, were
dry at the time of sampling (June 3, 1999). The dry wells yielded water when originally
installed. Samples from the remaining wells were analyzed using EPA Method 601 for VOCs.

What were the monitoring results for FY 1999?
Table 7-1 presents the results of the FY 1999 analyses. The VOCs present in the wells are
consistent with past data which identified VOCs in Unit 1 at Site L.

7.2 REMEDY COMPONENT #2: GROUNDWATER EXTRACTION

Description: “Use of an existing well to remove impacted groundwater.” (OU2 ROD, page 3)
Performance Standard (how do you know when you’re done):

When the equipment has been installed and is operating according to the Remedial Design
approved by the regulators. &

Has the remedy component been implemented?

No. The Work Plan for implementing the remedy has been submitted to the regulators and has

received approval.

The Work Plan consists of a dual phase extraction pilot test.

C:\My Documents\Lisa\Report00.doc\MKB-Imh 7_2



7.3 REMEDY COMPONENT #3: POTW DISCHARGE

Description: “POTW discharge of extracted groundwater.” (OU2 ROD, page 3)

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

When the discharge component has been implemented.

Has the remedy component been implemented?

No. As discussed above, the Work Plan is complete. Work began in FY 2000.

7.4 REMEDY COMPONENT #4: ADDITIONAL INVESTIGATION

Description: “Additional characterization of the Unit 1 and Unit 2 soil and groundwater.”

(OU2 ROD, page 3)

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

When the work has been completed according to a regulator approved work plan.

Has the remedy component been implemented?
Yes. The results of the additional investigation were included in the Work Plan. The additional
investigation resulted in a pilot study to evaluate the applicability of dual-phase extraction

technology to the site.

Overall Remedy for Site I Shallow Groundwater
The remedy specified in the OU2 ROD (as modified in the RD work plan) will be implemented
in FY 2000. Monitoring in FY 1999 was consistent with the FY 1999 monitoring plan. The

following conclusions are made for FY 1999:
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e VOCs continue to be present in the Unit 1 aquifer beneath the western portion of '
Building 502.

e The additional investigation work identified the sources of VOCs in the Unit 1 aquifer
beneath Building 502 and allowed for an evaluation of dual-phase extraction

technology to be planned.

Is additional monitoring proposed prior to the next report?

Yes. Appendix A presents the FY 1999 — FY 2003 Monitoring Plan. Table 7-2 presents the
monitoring requirements for Site I. Unit 3 and Unit 4 groundwater monitoring at Site I is
addressed as part of the deep groundwater portion of the monitoring plan. The monitoring plan

for Site I will be subject to review based on the final design of the remedial action.
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Tables




Location Date 111TCE 112TCE 11DCE 11IDCLE
01U064 6/3/99 035 )P < 1 043 JP 1.5
010064 6/3/99 034 JDP < 1 D 0.44 JDP 13 D
01U636 6/3/99 < 1 < 1 < 1 < 1
01U639  6/3/99 Dry Dry Dry Dry
01U640 6/3/99 < 1 < 1 < 1 < 1
101IMW 6/3/99 Dry Dry Dry Dry
102MW 6/3/99 Dry Dry Dry Dry
105MW 6/3/99 Dry Dry Dry Dry
Notes:

Concentration in ug/L.

D - Duplicate analysis.

J - Value is estimated.

P - Results less than reporting level but greater than instrumental detection limit.
Dry - Sample not collected because well was dry.

CRA 13399 (1)

12DCLE

Dry

Dry
Dry

Dry

GROUNDWATER QUALITY DATA
FISCAL YEAR 1999

SITEI, TCAAP
ARDEN HILLS, MINNESOTA

TABLE7.1

12DCLP C12DCE

61
D 57 D

Dry
Dry

Dry

3.6
3

C2H3CL

D

CCL4

CH2CL2 CHCL3
< 1 < 1
< 1 D < 1D
< 1 < 1
Dry Dry
< 1 < 1
Dry Dry
Dry Dry
Dry Dry

T12DCE

Dry

TCLEE

Dry

TCLTFE

< 1

Dry

Dry
Dry

Dry

TRCLE

Dry
037 JP
Dry
Dry

Dry



Remedy Component

#1 Groundwater Monitoring

#2 Groundwater Extraction

#3 POTW Discharge

#4 Additional Investigation

Overall Remedy

CRA 13399(1)

TABLE 7.2

SUMMARY OF GROUNDWATER MONITORING REQUIREMENTS

SITEI TCAAP
NEW BRIGHTON, MINNESOTA

Monitoring Requirements Responsible Party

Groundwater quality and water levels to track
remedy progress

Extracted water volumes and rates
Water quality data for system effluent to
demonstrate compliance with discharge
requirements

As per work plan

Water quality data to evaluate attainment

Alliant

Alliant

Alliant

Alliant

Alliant

Documents Containing the
Monitoring Plan

Future monitoring plans in Annual
Performance Report

Future monitoring plans in Annual
Performance Report

Future monitoring plans in Annual
Performance Report
Future monitoring plans in Annual

Performance Report .

Future monitoring plans in Annual
Performance Report
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8.0 Operable Unit 2: Site K Shallow Groundwater

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

The remedy selected in the OU2 ROD consists of seven components that incorporate the existing
groundwater extraction trench and air stripper, which began operation in August 1986. The
remedy also includes additional investigation of the unsaturated soils beneath the building slab.
8.1 REMEDY COMPONENT #1: GROUNDWATER MONITORING

Description: “Groundwater monitoring to track remedy performance.” (OU2 ROD, page 3)

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

When a monitoring plan is established and monitoring is in compliance with the plan.
Is the remedy component being implemented?
Yes. Appendix A summarizes the FY 1999 monitoring plan and any deviations are explained in

Appendix C.3. Monitoring was as follows:

Treatment System

On a monthly basis, the original treatment system effluent flow rate was measured by using a
bucket and stopwatch and by flow meter. The original treatment system was replaced with new
treatment equipment. The new equipment has a superior flow meter. Bucket and stopwatch flow

rate measurement was not performed after shutdown of the original system. Additional
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monitoring was also performed which consisted of sampling the treatment system effluent .

monthly and influent quarterly.

During FY 1999, the treatment system functioned properly. The original treatment equipment
flowmeter that measures the discharge from the trench had frequently malfunctioned due to
fouling. During FY 1999, a regular cleaning schedule was implemented and the meter was
periodically checked for accuracy and corrected using coincidental bucket test data.

Appendix J.3 summarizes operational data and events at the groundwater extraction and

treatment system.

Groundwater Monitoring

Water levels are collected semi-annually from the monitoring wells and bundle piezometers in

the vicinity of the groundwater collection and treatment system. FY 1999 monitoring was

performed in accordance with the Monitoring Plan included as Appendix A. The comprehensive
monitoring well sampling was conducted in June 1998. Figures 8-1 and 8-2 present the sampling .

and water level monitoring locations. Figure 8-1 also shows the cross-section alignment.

8.2 REMEDY COMPONENT #2: SENTINEL WELLS

o B+

Description: “Installation of sentinel wells at the bottom of Unit 1 and top of Unit 3.

(OU2 ROD, page 3)

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

When the wells have been installed according to a regulator approved work plan.
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Is the remedy component being implemented?
Yes. The OU2 ROD was signed in December 1997 (FY 1998). The Predesign Investigation
Work Plan for Site K was approved. The well installation and sampling began in early F'Y 2000.

Figure 8-2 shows the location of the Unit 3 sentinel well.

83 REMEDY COMPONENT #3: HYDRAULIC CONTAINMENT

Description: “Use of existing interceptor/recovery trench to contain plume and remove

impacted groundwater.” (OU2 ROD, page 3)

Performance Standard (how do you know when you’re done):
When the trench is operating as designed and capturing all groundwater exceeding the clean up

levels presented in Table 1 of the OU2 ROD, as 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 Building 103, as designed.

Is the system providing hydraulic capture of the plume?

Yes. Water level data are presented in Table 8-1. Figure 8-3 presents a plan view of the
groundwater contours from the May round of groundwater level measurement. At nested wells,
the lowest water elevation was used to create the plan view contours. Monitoring wells
downgradient of the extraction trench show consistently higher water levels than those near and
upgradient of the trench. 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 8-4. As seen in the figure,

groundwater both upgradient and downgradient of the trench is captured and collected. The
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upward gradient beneath the trench indicates that groundwater does not migrate below the trench.
The monitoring coverage provided by the bundle piezometers demonstrates complete vertical

and horizontal hydraulic capture.

Figure 8-5 presents the trichloroethene concentrations from the June 1999 annual sampling
event. Trichloroethene concentrations range from non-detect to 75,000 gg/l. Comparison of
Figure 8-5 to the groundwater contour maps indicates that the VOC plume is hydraulically
contained by the treatment system. Table 8-2 presents the monitoring well sampling data. The
plume was originally defined based on data from all of the monitoring wells. The current
monitoring well network is used to confirm the plume contours and measure the progress of

remediation. Thus, Figure 8-5 was drawn with consideration of the extensive historical data.

Three wells (01U128, 01U617, and 01U621) exhibit low concentrations of 1,2-dichloroethene
downgradient of the groundwater collection system’s capture zone. Two of these wells (01U128
and 01U617) have exhibited reasonably consistent concentrations of 1,2-dichloroethene since
1987, indicating that it migrated prior to the establishment of the capture zone. The third well,
01U621, has exhibited 1,2-dichloroethene since September 1993. The concentrations at these

wells were consistent with those measured in FY 1998.

Trichloroethene was detected downgradient of the trench, at well 01U617, with a concentration

of 0.35 ug/l. This well is within the hydraulic capture zone of the trench.

Were there any major operational changes during the year?

Yes. The original air stripping tower and controls were replaced with a new fluidized bed type
air stripper system. The new system began operation on June 21, 1999. The new air stripper is
less prone to fouling and is expected to require less maintenance and be more reliable than the

old system. The old system was shutdown on July 15, 1999.
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. 8.4 REMEDY COMPONENT #4: GROUNDWATER TREATMENT

Description: “Treatment of contaminated groundwater using air stripping.”

(OU2 ROD, page 3)

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

When the air stripping facility is treating water to the clean up standards.

Is the remedy component being implemented?

Yes. See discussion below.

8.5 REMEDY COMPONENT #5: TREATED WATER DISCHARGE
‘ Description: “Discharge of treated groundwater to Rice Creek.” (OU2 ROD, page 3)

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

When the system is operating as designed with treated water discharge to the storm sewer that, in
turn, discharges to Rice Creek. The water is required to meet the substantive requirements of
Document No. MNU000579 (MPCA), which contains the state accepted discharge limits for

surface water. Sampling and analysis are performed to monitor performance (see below).

Is the remedy component being implemented?

Yes. See discussion below.
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8.6 REMEDY COMPONENT #6: DISCHARGE MONITORING

Description: “Monitoring to track compliance with discharge requirements.”

(OU2 ROD, page 3)

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

When a monitoring plan is established and is being implemented in accordance with the plan.

Is the remedy component being implemented?

Yes. Influent and effluent analytical results are presented in Table 8-3 and Table 8-4. The
discharge met all the treatment requirements. Table 8-5 presents the VOC mass removal and
monthly flow rates. A total of 4,508,180 gallons of water and 92.4 pounds of VOCs were
removed from the aquifer in FY 1999.

8.7 REMEDY COMPONENT #7: ADDITIONAL INVESTIGATION

Description: “Additional characterization of the unsaturated Unit 1 soil.” (OU2 ROD, page 3)

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

When the additional investigation has been completed according to a regulator approved work

plan.

Is the remedy component being implemented?

Yes. The Work Plan was approved. Work began in early FY 2000.
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. 8.8 OVERALL REMEDY FOR SITE K

Overall, the remedy for Site K continued to operate consistent with past years and in compliance

with the required performance criteria.

Is additional monitoring proposed prior to the next report?
Yes. Appendix A presents the FY 1999 — 2003 Monitoring Plan. Table 8-6 presents the Site K
monitoring requirements. The monitoring plan is subject to review based on the results of the

additional investigation and final design of the remedial action.
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CRA 13399 (1)

Well ID

01U047
01U048
01U052
01U065
01U128
01U601
01U602
01U603
01U604
01U605
01U607
01U608
01U609-
01U611
01U612
01U613
01U615
01U616
01U617
01U618
01U619
01U620
01U621
01U624A
01U624B
01U624C
01U624D
01U625A
01U625B
01U625C
01U625D
01U626A
01U626B
01U626C
01U626D
01U627A
01U627B
01U627C
01U627D
01U628A
01U628B
01U628C
01U628D
KOIMW
K02MW
KO4MW

TABLE 8.1

GROUNDWATER ELEVATION (FT. AMSL)

FISCAL YEAR 1999
SITE K, TCAAP

ARDEN HILLS, MINNESOTA

TOC
Elevation

880.31
885.32
886.51
883.90
883.69
892.68
889.35
887.31
888.98
887.76
891.01
889.30
889.33
889.29
886.91
892.07
888.66
890.37
887.72
891.52
891.75
888.65
886.57
889.88
889.88
889.91
889.89
886.92
886.91
886.91
886.92
886.87
886.88
886.88
886.88
886.46
886.47
886.47
886.48
887.82
887.83
887.82
887.84
891.24
891.35
887.66

5127199

875.47
875.55
875.75
874.48
876.05
884.56
883.67
879.78
879.54
878.56
884.65
883.96
883.65
884.07
879.26
884.28

. 879.62

881.09
879.72
881.60
884.19
880.88
880.45
880.61
880.60
880.61
880.61
880.07
880.04
880.02
880.09
879.87
879.84
879.88
879.91
880.31
879.98
879.94
879.91
880.02
879.98
879.92
879.91
886.82
886.38
880.96



Location

OW103
(01U603)

OW104
(01U604)

ow111
(01U611)

OW115
(01Ue615)

OwW117
(01U617)

Ow118
(01U618)

OW119
(01U619)

OW121
(01U621)
01U128

K04MW

Notes:

Concentration in pg/L.
D - Duplicate analysis.
] - Value is estimated.
P - Results less than reporting level but greater than instrumental detection limit.

CRA 13399 (1)

Date

6/1/99

6/1/99

6/1/99

6/1/99

6/1/99

6/1/99

6/1/99

6/1/99

6/1/99

6/1/99

111TCE

<

AN A

1

100

25
25 D

112TCE

<

1

100

25
25 D

11DCE

<

1

11DCLE

<

1

12DCLE

<

1

FISCAL YEAR 1999
SITE K, TCAAP
ARDEN HILLS, MINNESOTA
12DCLP C12DCE C2H3CL
< 1 1 < 1
< 1 1 < 1
< 100 1800 < 100
< 25 700 < 25
< 25 D 650 D < 25
< 1 1.7 < 1
< 1 06 JP < 1
< 1 1 < 1
< 1 32 < 1
< 1 77 < 1
< 1 1 < 1

TABLE 8.2

GROUNDWATER QUALITY DATA

<

CCL4

1

CH2CL2

<

1

CHCL3

<

A A

1

T12DCE

<

1

120

230
225 D

0.85 JP

A

100

25
25 D

TCLTFE

<

A

<

1 <

100

25

25 D

1

160

TRCLE

1

75000
3800
3700 D
035 JP

2.2

08 JP



Samnple Location

Effluent
Effluent
Effluent
Effluent
Effluent
Effluent
Effluent
Effluent
Effluent
Effluent
Effluent
Effluent
Effluent
Effluent
Effluent
Effluent
Effluent
Effluent
Effluent
Effluent
Effluent
Effluent
Effluent
Effluent
Effluent
Effluent
Effluent

Influent
Influent
Influent
Influent
Influent
Influent
Influent

Notes:

Concentrations in pg/L.
D - Duplicate analysis.
J - Value is estimated.

Date

10/6/98
10/6/98
11/3/98
11/3/98
12/1/98
12/1/98
1/5/99
1/5/99
2/2/99
2/2/99
3/2/99
3/2/99
4/6/99
4/6/99
5/4/99
5/4/99
6/1/99
6/1/99
6/21/99
6/23/99
6/28/99
7/6/99
7/6/99
8/6/99
8/6/99
9/8/99
9/8/99

12/1/98
3/2/99
6/1/99
6/21/99
6/23/99
6/28/99
9/8/99

C2H3CL

<0.151
<0.151D
<0.151
<0.151D
<0.151
<0.151D
<0.151
<0.151D
<0.151
<0.151D
<0.151
<0.151D
<0.151
<0.151D
<0.151
<0.151D
<0.106
<0.106 D
<0.106
<0.106
<0.106
<0.106
<0.106 D
<0.106
<0.106 D
<0.106
<0.106 D

1.0
0.83]
0.61]
0.64]
0.60])

<2.7
0.78]

TRCLE

<0.143
<0.143D
<0.143
<0.143D
<0.143
<0.143D
<0.143
<0.143D
0.38 J
0371 D
<0.143
<0.143D
<0.143
<0.143D
<0.143
<0.143D
<0.0686
<0.0686 D
<0.0686
4.1
<0.0686
<0.0686
<0.0686 D
<0.0686
<0.0686 D
<0.0686
<0.0686 D

250
250
190
490
350
130
140

TREATMENT SYSTEM CONCENTRATIONS (ORGANICS)

11DCE

<0.156
<0.156D
<0.156
<0.156D
<0.156
<0.156D
<0.156
<0.156D
<0.156
<0.156D
<0.156
<0.156D
<0.156
<0.156D
<0.156
<0.156D
<0.0882
<0.0882D
<0.0882
<0.0882
<0.0882
<0.0882
<0.0882D
<0.0882
<0.0882D
<0.0882
<0.0882D

<0.156
<0.156
<0.0882
<0.0882
<0.0882
<22
<0.0882

P - Result is less than reporting level, but greater than instrument detection limit.

CRA 13399 (1}

FISCAL YEAR 1999
SITE K, TCAAP
ARDEN HILLS, MINNESOTA
11DCLE C12DCE T12DCE
<0.0796 <0.230 <0.0892
<0.0796D <0.230D <0.0892D
<0.0796 <0.230 <0.0892
<0.0796D <0.230D <0.0892D
<0.0796 <0.230 <0.0892
<0.0796D <0.230D <0.0892D
<0.0796 <0.230 <0.0892
<0.0796D <0.230D <0.0892D
<0.0796 0.34] <0.0892
<0.0796D <0.23D <0.0892D
<0.0796 <0.230 <0.0892
<0.0796D <0.230D <0.0892D
<0.0796 <0.230 <0.0892
<0.0796D <0.230D <0.0892D
<0.0796 <0.230 <0.0892
<0.0796D <0.230D <0.0892D
<0.0950 <0.0974 <0.0575
<0.0950 D <0974 D <0.0575D
<0.0950 <0.0974 <0.0575
<0.0950 1.2 <0.0575
<0.0950 <0.0974 <0.0575
<0.0950 <0.0974 <0.0575
<0.0950 D <0.974 D <0.0575 D
<0.0950 <0.0974 <0.0575
<0.0950D <0974D  <0.0575D
<0.0950 <0.0974 <0.0575
<0.0950D <0974D  <0.0575D
<0.0796 63 10
<0.0796 55 8.2
<0.0950 44 6.8
<0.0950 68 10
<0.0950 55 9
<24 28 5771
0.25] 36 6.8

.E 8.3

12DCLE

<0.0413
<0.0413D
<0.0413

<0.0413D

<0.0413
<0.0413D
<0.0413
<0.0413D
<0.0413
<0.0413D
<0.0413
<0.0413D
<0.0413
<0.0413D
<0.0413
<0.0413D
<0.0575
<0.0575 D
<0.0575
<0.0575
<0.0575
<0.0575
<0.0575D
<0.0575
<0.0575D
<0.0575
<0.0575 D

<0.0413
<0.0413
<0.0575
<0.0575
<0.0575
<15
<0.0575

111TCA

<0.0759
<0.0759
<0.0759

<0.0759
<0.0759
<19

TCLEA

<0.192
<0.192
<0.192

<0.192
<(.192
<4.8

CClL4

<0.0727
<0.0727
<0.0727

<0.0727
<0.0727
<18

CHCL3

<0.0646
<0.0646
<0.0646

<0.0646
<0.0646
<1.6

CH2CL2

<0.136
<0.136
<0.136

<0.136
<0.136
<34



Sample Location

Effluent
Effluent
Effluent
Effluent

Notes:
Concentration in pg/L.

] - Value is estimated.

Date

12/01/1998
03/02/1999
06/01/1999
09/08,/2000

TABLE 8-4

TREATMENT SYSTEM CONCENTRATIONS (INORGANICS)
FISCAL YEAR 1999
SITE K TCAAP
NEW BRIGHTON, MINNESOTA

Total
Lead Mercury Cyanide Phosphorus Copper
<0.866 <0.0614 <1.47 60 <2.95
<0.866 <0.0614 <1.47 66.6 <3.46
<1.27 <0.0427 <5.70 43.1 <3.46
21B <0.0427 <5.70 166 <3.46

M Due to low MS/MSD recoveries, the associated quantitation limit should be qualified as estimated.

B - The value is between MDL and CRDL.

CRA 11585 (2)

Zinc

<56.59

<11.9

<119
134

Silver

<1.00®
<1.00®
<0.186
<0.186



TABLE 8.5

SUMMARY OF MONTHLY VOC REMOVAL
FISCAL YEAR 1999
SITEK, TCAAP
ARDEN HILLS, MINNESOTA

Total VOCs Into Total VOCs Out Of Total VOCs Removed
VOC Influent 12 Water Treated > Treatment Center  VOC Effluent 1 Treatment Center > By Stripping Towers
Month (ug/L) (million gallon) (Ibs/quarter) (ug/L) (Ibs/quarter) (Ibs/quarter)
December 324.00 0.92105 2.49 0.0 0.000 2.49
March 313.20 0.69178 1.81 0.0 0.000 1.81
June 241.40 1.04756 211 0.0 0.000 2.11
September 183.30 1.84779 2.83 0.0 0.000 2.83
Total 4.50819 9.24

Notes:
1 VOC concentrations do not include estimated concentrations for compounds detected below the reporting limit
2 yOC influent and effluent data is collected in the third month of every quarter. Data is used to calculate VOC's removed for the quarter.

3 New treatment system started on 6/21/99. Old treatment system shut down on 7/15 /99.

CRA 13399 (1)



Remedy Component

#1 Groundwater Monitoring

#2 Sentinel Wells

#3 Hydraulic Containment

#4 Groundwater Treatment

#5 Treated Water Discharge

#6 Discharge Monitoring

#7 Additional Investigation

CRA 13399 (1)

TABLE 8.6

SUMMARY OF MONITORING REQUIREMENTS

SITE K, TCAAP

NEW BRIGHTON, MINNESOTA

Monitoring Requirements

Outlined below
Water quality to monitor potential migration
Water levels to draw contour maps showing

capture

Pumping volumes and rates for comparison to
design needs and mass removal calculation

None
None
Treated effluent water quality for comparison to

substantive requirements for discharge

As per work plan

Responsible Party

Alliant

Alliant

Alliant

Alliant

Alliant

Alliant

Alliant

- Alliant

Documents Containing the
Monitoring Plan

Site K Monitoring Plan in Annual
Report

Site K Monitoring Plan in Annual
Report

Site K Monitoring Plan in Annual
Report

Site K Monitoring Plan in Annual
Report

Site K Monitoring Plan in Annual
Report

Site K Monitoring Plan in Annual
Report

Site K Monitoring Plan in Annual
Report

Site K Monitoring Plan in Annual
Report
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9.0 Operable Unit 2: Deep Groundwater

The selected remedy for the Deep Groundwater in the OU2 ROD consists of five remedial
components that include continued use of the TGRS, with modifications to improve VOC
contaminant removal from the source area. It also includes an annual review of new and
emerging technologies potentially applicable to the Deep Groundwater. This report documents

all performance and monitoring data collected from October 1998 through September 1999.

Historical Design and Evaluation of TGRS Remedial Action
In September 1987, a Record of Decision (1987 ROD) was prepared by the USEPA in order to
implement the Interim Response Action Plan (IRAP) for TCAAP. The 1987 ROD provided

specific criteria for the BGRS. Following extensive interagency negotiations on the FFA and the

ROD, the BGRS was started on October 19, 1987.

The BGRS consisted of six Unit 3 extraction wells (B1 through B6) which were connected by
forcemain to an air stripping treatment facility. The initial six BGRS extraction wells (B1
through B6) were installed and pumping tests were conducted prior to start up of the BGRS.

These pumping tests were documented in the BGRS Extraction Well Pumping Test Report.

Following the initial 90-day operation of the BGRS, the IRA-BGRS Performance Assessment
Report (PAR) was prepared. The PAR assessed the hydraulic and treatment performance of the
BGRS. The PAR presented an extensive database collected during the initial 90 day period of
BGRS operation and prior pertinent data. The PAR also included a summary of the geology,
hydrogeology and remediation history for TCAAP. The PAR was subsequently approved by the
MPCA and EPA.
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A pumping test on well B9 was conducted in August 1988 and formed the basis of the final
design of the TGRS. This and the previous pumping tests were utilized to determine the
pumping rate required to achieve the necessary zone of capture for the TGRS, based on the
plume size at that time. The overall rate needed for the 17 extraction wells was determined to be
2,450 gpm. During the detailed design of the TGRS, the system was designed with the capacity
to operate at a maximum theoretical rate of 2,900 gpm. The additional pumpage was included to

provide a safety margin for the calculations and to allow for fluctuations in system operation.

The PAR made recommendations for expansion of the BGRS into the TGRS in order to meet the
Phase II remediation criteria established in the 1987 ROD. These modifications were completed

and the expanded system began operation on January 31, 1989.

The 1989 Annual Monitoring Report was the first report covering the fully configured TGRS. It
concluded that the TGRS develops a continuous zone of capture that was approximately 4,500
feet wide at the TCAAP boundary. The zone of capture widens to approximately 8,300 feet
upgradient of the boundary. This zone of capture was demonstrated at average system pumping

rates of 2,400 to 2,700 gpm.

The 1989 Annual Monitoring Report was wider in scope than this or future annual monitoring
reports for the TGRS. The 1989 report was both a performance assessment report and a
monitoring report. The 1989 report represented the first year of operation of the expanded
TGRS. Thus, a more detailed and exhaustive performance assessment was appropriate and
possible, as there were data available from non-pumping conditions for detailed comparison with
pumping conditions. Since 1990, the system has continued to operate at an essentially steady

state condition, so, no new comparisons to ambient conditions are necessary or possible.
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TGRS Modifications

Since 1990 a number of modifications have been made to the TGRS operation in response to

changes in plume configuration or operational issues. A brief summary of changes is presented

below:
1. Source control well SC4 was shut down in 1996 in response to insignificant VOC
mass removal by this well. SC4 operated at a nominal rate of 45 gpm.
2. Boundary extraction well B12 was shut down in 1996. Well B12 is the northern

most extraction well and is screened across the Unit 4. The plume in the B12 area
had dropped below cleanup standards for several years. Well B12 operated at a

nominal rate of 190 gpm.

3. Flowrates at individual wells have been modified from time to time due to plume

configuration changes and operational issues.

The original average pumping rate needed to maintain capture, as determined in the 1989 Annual
Monitoring Report, was 2,450 gpm. With the reduction in plume width and shutdown of B12 in
1996, the minimum rate was revised to 2,260 gpm. The operation and maintenance program for
the TGRS is designed to maintain this minimum average operating rate, and the individual well

flow rates determined in 1989, with subsequent modifications.
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9.1 REMEDY COMPONENT #1: HYDRAULIC CONTAINMENT AND ‘
CONTAMINANT REMOVAL FROM THE SOURCE AREA

Description: “Groundwater extraction to hydraulically contain the contaminated source area to

the 5 ug/L trichloroethene (TCE) concentration contour and optimize the removal
of contaminants from the source area through pumping of select wells.”

(OU2 ROD, page 3)

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

When the TGRS is containing the contaminated source area to the 5 pg/1 trichloroethene contour

and the system is operated to maximize the contaminant removal from the source area.

Is the remedy component being implemented?
Yes. The TGRS was operated in FY 1999 consistent with the requirements of the OU2 ROD.
Table 9-1 presents the groundwater capture and treatment requirements for the TGRS from the

OU2 ROD. As such, it met the requirement for capture at the TCAAP boundary. The TGRS

optimization study was initiated in FY 1999 and will continue in FY 2000.

How is the system operated and what preventative maintenance measures were conducted

during the year?

Summary of Operations

Through FY 1999, groundwater was extracted from 11 wells along the southwest boundary of
TCAAP (B1 through B11) and four wells downgradient of interior source areas on TCAAP (SC1
through SC3 and SC5). Submersible pumps in the extraction wells discharge into a common
pressurized forcemain which carries the water to the treatment system. The treatment system is

located adjacent to Building 116. The TGRS layout is presented on Figure 9-1.
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The TGRS is designed and constructed with three options for treated water discharge: recharge at
the Arsenal Sand and Gravel Pit, discharge to Rice Creek and discharge to the TCAAP elevated
water tank. Water stored in the elevated tank is “polished” with granular activated carbon (GAC)
prior to distribution at TCAAP. Currently, the Arsenal Sand and Gravel Pit option is utilized for
the majority of treated water. The TCAAP, through its distribution system, uses approximately

50,000 to 100,000 gallons per workday, depending on the time of year.

System Operation Specifications

In general, the influent and effluent water flow rates at the treatment plant are designed to be
equal, thereby providing continuous operation of all processes and equipment. The following is

a summary of the system design parameters:

e The groundwater extraction system, including the treatment center and 17 TGRS
extraction wells, was designed to provide a theoretical hydraulic capacity of
2,900 gpm and a sustained daily average capacity of 2,730 gpm (by agreement with

the regulators, B12 and SC4 were shut down in November 1996).

e The influent to the treatment plant is divided between Towers 1 and 2, each receiving

up to a maximum of 1,450 gpm.

e Wet Well Pumps 1 and 2 (WWP#1 and WWP#2 located in Wet Wells 1 and 2)
transfer water to Towers 4 and 3, respectively. Each pump and tower handles up to a

maximum of 1,450 gpm.

e Wet Well Pumps 3 and 4 (WWP#3 and WWP#4 located in Wet Well 3) discharge

treated water to an end use at a combined rate of up to a maximum of 2,900 gpm.

C:\My Documents\Lisa\Report00.doc\MKB-imh 9 5



® Air blowers provide air to the towers. The blowers for Towers 1 and 2 provide ‘
6,000 ~ 7,000 standard cubic feet per minute (scfm) each. The blowers for Towers 3
and 4 provide 9,000 — 14,000 scfm each.

Water level sensors within the wet wells communicate with the programmed logic controller
(PLC) according to changing water levels. A complete and balanced operation should provide
continuing water levels above the low level sensors and below the high-level sensors. However,
given the probability of unbalanced flows for any number of reasons (i.e., changing hydraulic
heads, maintenance, repairs, temporary malfunctions), the PLC has provisions within its program
to cycle-off the extraction well(s) or wet well pumps according to high water levels occurring in
the wet wells; and in turn, cycle-off the wet well pumps according to low levels occurring within

these wet wells.

The system operates such that the wet well pumps cycle rather than the extraction well pumps.

The rationale behind this is that there are a relatively small number of motors, starters and

electrically controlled valves associated with the wet wells when compared with the extraction
well field. This also provides for more continuous and complete hydraulic capture within the
aquifer units. However, the extraction well field will cycle if necessary, starting with the least
contaminated extraction well, B7, and followed by the other extraction wells in a predetermined

sequence.

In summary, the priority of operation is as follows:

e Maintain constant operation of all extraction wells and air stripping towers;

¢ Maintain the desired flow rates at individual wells;

¢ Maintain treatment center WWP#1 and WWP#2 pumping rate equal to or slightly
above the combined pumping rate of the extraction well field;

¢ Maintain treatment center WWP#3 and WWP#4 pumping rate equal to or slightly
above WWP#1 and #2; and

e Provide water to the TCAAP water supply system.
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FY 1999 Maintenance and Inspection Activity

Preventive Maintenance (PM): The extensive PM program allowed the operations staff to

identify and repair or replace equipment to avoid a downtime failure. When required, further
repair work was scheduled rather than waiting for the failure to occur. A broad range of system-
specific information was collected during this year’s PM. This information is used to direct

future repair work.

Electrical Inspection and Temperature Survey: A system-wide electrical inspection and infrared

temperature survey was performed to identify loose connections and overheating components.
Component overheating often precedes equipment failure. Electrical components which were

identified as failing were replaced.

Verification of Flow Meters: As part of the annual PM, flow meters in the pumphouses were

interchanged. Flow volume measurements before and after conducting maintenance on the

meters were compared to verify the consistency of measurements.

Daily Tracking of Flow Rates: Pumphouse and treatment center meter readings were recorded in

the course of the daily inspections. Daily meter readings were entered into the computer and the
flow rates were calculated and reviewed by the operations staff. Early detection of changes in
flow rate were critical in early identification of failing equipment. By early detection of flow rate

changes, equipment repair was typically scheduled before a failure occurred.

Pumphouse Flow Tests and Motor Amperage Readings: Pumphouse lift systems were tested to

determine the flow capacity and motor amperage draw. The test data were compared to the
original flow capacity and amperage draw. Decreases in flow capacity or changes in current
draw alerted the system operations staff to inspect suspect equipment and schedule repairs before

a down time failure occurred.
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Did the system operate at a rate sufficient for complete capture?

Yes. The TGRS successfully captured and treated 1,177,206,200 gallons of contaminated water
from October 1998 through September 1999. The system pumped at an average of 2,240 gpm,
of which the boundary wells contributed 2,015 gpm and the source control wells contributed
225 gpm. This represents 99 percent of the rate needed to achieve capture. The above
pumphouse volumes are corrected to reflect the total from treatment center meters #1 and #2,
which are the most accurate for overall flow measurement. The TGRS as a whole was
operational over 95 percent of the time. When the flowrate is corrected for down time, the

average operational flowrate was 2,358 gpm, or 104% of the rate needed to achieve capture.

The monthly and annual volume of water pumped is presented in Tables 9-2 and 9-3. Table 9-2
presents the pumphouse metered monthly flow volumes of each extraction well and historical
flow data. Table 9-3 presents the combined pumphouse-metered flow volume (extraction wells)

and the flow volumes metered at various stages in the treatment center along with historical data.

Monthly Flow Reports

Each month a Monthly Flow Report is prepared. The report includes the month’s meter totalizer
readings, calculated flow volumes and operational notes. Flow volumes are presented on a daily
basis and are totaled to provide a monthly flow volume. A compilation of FY 1999 operational
notes is presented in Appendix J.1. During FY 1999, treatment center flow meters #1 and #2
were used to measure total flow volumes used in monthly reports because they are the most
accurate and representative of actual flow. Daily variation in readings at individual wells is

primarily due to differences in the time of day when meter readings were taken.

How much down time occurred during the year?
The down time for each extraction well, over the last four years, is presented in Table 9-4. A
summary of average down time for the pumphouses and the treatment center by the category of

failure is presented in Table 9-5. A description of each down time event, organized
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chronologically, is presented in Appendix J.1. The same descriptions organized by affected

pumphouse, treatment center, and forcemain is presented in Appendix J.2.

Treatment center and extraction well down times resulted primarily from failure and subsequent

repair of components in the pumphouses, treatment center and electrical service.

Description of Down Time Categories

Pumphouse component failures accounted for an average of 4.5 days down time per pumphouse.
These failures and repairs typically involved replacement of failed electrical components, repair
of an electric check valve, flow meter, well check valve, submersible pumps and motors and/or

cleaning iron or manganese sludge from the well and piping.

Treatment center component failures and repairs that caused pumphouse down time consisted of
electric check valve maintenance, malfunctions and repairs, and electrical control and electrical
switching equipment failures and subsequent repairs. Treatment center component failures,

repairs, and adjustments accounted for an average of 13.2 days of down time.

Electrical service system failures accounted for an average of 3.1 days down time per

pumphouse. Electrical storm damage was the primary cause of down time.

No system down time was categorized as miscellaneous during FY 1999.

Preventative majntenance procedures accounted for an average of 0.3 days of down time per
pumphouse. Preventative maintenance procedures are described in the project Operation and

Maintenance Manual.

The category System Modification caused 0.2 day of down time per pumphouse. All of this
down time is attributable to pumphouse B2. B2 produces iron and requires cleaning every 6 to

9 months. In FY 1999, the riser pipe in pumphouse B2 was temporarily replaced with Sch. 80
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PVC pipe and permanently replaced with stainless steel pipe. The higher grade of pipe allows

for use of a more aggressive acid in cleaning the well.

A forcemain failure caused 2 hours of down time per pumphouse. The failure was an air release

valve, located on the effluent forcemain near Site D, which was leaking and was repaired.
Were there any major operational changes during the year? No.

Did the system achieve hydraulic capture?

Yes. The zone of hydraulic capture for the TGRS in FY 1999 was determined by contouring the
May 1999 water level data. Contours were constructed manually. Past site experience and
discussions with the MPCA and EPA determined that manually constructed contours are
appropriate at TCAAP due to the complexities of the flow field and the resulting need for
hydrogeological expertise in interpreting the flow field. Confidence in the groundwater contours
was gained during the detailed analysis presented in the 1989 Annual Monitoring Report. The
1989 report included pumping test analysis, drawdown analysis and vertical gradient analysis.

The reader should consult the 1989 report for a complete analysis of hydraulic capture.

Appendix D contains the water level database for the monitoring wells. Figures 9-2, 9-3, and 9-4
present the groundwater contours for Upper Unit 3, Lower Unit 3 and Unit 4, respectively for
May 1999. These figures present the potentiometric contours from three vertical portions of the

aquifer.

Inspection of these figures indicates a broad area of very low horizontal gradients immediately
southwest of the TGRS, which is indicative of a stagnation zone downgradient of the TGRS. In
the southern portion of the TGRS there are insufficient wells to accurately contour Unit 4 capture
in this part of the Site. The flat gradients do indicate there is capture of bedrock groundwater by

Unit 3 extraction wells. Contaminants are not currently in Unit 4 in this area; therefore, Unit 4 is
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not of concern for remediation in this area of the Site and further definition of Unit 4 capture is

not needed.

Table 9-6 presents the groundwater quality data for FY 1999. Figure 9-5, Figure 9-6 and
Figure 9-7 present the trichloroethene contours for the Upper Unit 3, Lower Unit 3, and Upper
Unit 4 Aquifers, respectively. Along the TCAAP boundary, the width of the source area above

5 ug/l trichloroethene has been shrinking since approximately 1993. Currently, there are no
Unit 3 wells north of B7 above 5 pg/l trichloroethene. In Unit 4, there were no monitoring wells

north of B10 above 5 ug/l. Extraction well B12 was shut down in November 1996 in response to
the observed reduction in the extent of source area contamination. These declining VOC
concentrations show that the TGRS has successfully reduced the source area contaminant

concentration in this portion of the site.

As shown above, the zone of capture created by the TGRS extends beyond the 5 zg/l
trichloroethene contour along the entire southwest TCAAP boundary, in both the Unit 3 and the
Unit 4 Aquifers.

How much VOC mass was removed by the system and how is it changing with time?

As discussed above, the TGRS extracted and treated 1,177,206,200 gallons of water from
October 1998 through September 1999. Based on the monthly influent and effluent VOC
concentrations and the monthly flow totals measured with meters #1 and #2, the TGRS removed
a total of 4,878 pounds of VOCs from October 1998 through September 1999. The VOC mass is
lower than the FY 1998 VOC mass removal of 6,210 pounds. The VOC mass removal rate for
the TGRS has been declining since FY 1992. This reflects the overall decrease in plume
concentration. Table 9-7 summarizes the individual VOC mass contribution of each extraction
well and the entire system. Overall, the TGRS has removed 172,167 pounds of VOCs from the

aquifers since 1987.
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The total mass removed is based on the monthly TGRS influent and effluent sampling and flow .
through the treatment system. The monthly sampling of the treatment system provides the best

estimate of overall mass removal, compared to the individual extraction well sampling, due to

the larger number of samples and consistency in the month-to-month analytical results. The

percent contributions for each well are based on the average flows from each well and the semi-

annual VOC results from each well.

To calculate the number of pounds of VOCs for each well, the flows and concentrations were
normalized to the treatment center flows and concentrations to correct for variance between flow
meters in the well houses and for consistency between VOC concentrations at the wells and
monthly VOC concentrations in the influent and effluent.

‘
VOC samples were collected semi-annually from the 17 extraction wells that comprise the
TGRS. Wells B12 and SC4 are shut down, but were temporarily operated for sampling.

Table 9-8 presents a summary of these sampling results. Variations in detection limits from

round to round are the result of varying sample dilution’s performed by the laboratory. Dilutions
are required due to the high concentrations of some analytes. The location of the extraction wells

is presented on Figure 9-1.

Appendix 1.1 presents trichloroethene versus time graphs for each extraction well. Wells B1, B2,
B6, B7, B8, B9, B10, B11, B12, SC2, SC3 and SCS exhibit declining trichloroethene
concentrations over time. As is typical, these wells exhibit asymptotic decreases over time. In
the past, wells B3 and B4 exhibited rising trichloroethene concentrations with time, but now B3
appears to be leveling off and B4 is declining. Well B5 was increasing through 1992 and has
been decreasing since then. Overall, the graphs indicate a long-term decrease in VOC

concentrations.

Extraction well B6 exhibited a slight concentration increase in FY 1998 and was stable in

FY 1999. This is probably due to plume redistribution following the shutdown of B12 in .
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FY 1996. Extraction well B7 was below the contaminant-specific requirement for

trichloroethene (5 ug/l), and all other VOCs, throughout FY 1999.

These trends reflect the overall decline in source area contaminant concentrations. In addition, as
discussed below, there has been a reduction in overall TGRS influent concentrations over the

previous several years.

As Table 9-7 illustrates, six wells, B1, B4, B5, B6, B9, SC1 and SC5, which are located in the
centers of the plume, achieve the largest rates of VOC removal. These six wells together
accounted for 98 percent of the VOC mass removed. Wells B7, B10 and B11, which pump on
the south and north edges of the plume, removed only about 12 pounds (0.2 percent) of the total
VOC mass.

The source control wells, SC1 through SC3 and SCS5, together accounted for 43 percent of the
VOC mass removed while accounting for only 12 percent of the water pumped by the system.
SC5, in particular, removed 39 percent of the total VOC mass at a rate of only approximately

100 gpm. This illustrates the efficiency of extracting groundwater from near the source areas.
9.2 REMEDY COMPONENT #2: GROUNDWATER TREATMENT

Description: “Groundwater treatment using air stripping.” (OU2 ROD, page 3)

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

When the air stripping treatment facility is treating water and meeting the clean up requirements

in Table 1 of the OU2 ROD.

Is the remedy component being implemented?

Yes. The air stripping treatment facility has been operating since 1986.
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Did the treatment system meet the treatment requirements in the OU2 ROD?

Yes. Influent and effluent water were sampled on a monthly basis during FY 1999. The
influent/effluent database for FY 1999 is contained in Appendix I.2. TGRS influent is labeled
TGRSI and effluent is labeled TGRSE. Figure 9-8 presents a graph of influent trichloroethene
versus time. This graph is cumulative and includes data from before 1989, when the system

consisted of only six extraction wells. Influent concentrations continued to decline in FY 1999.

The average FY 1999 influent trichloroethene concentration was 408 xg/1, down from 461 ug/l
in FY 1998. Since the full-scale start-up of the TGRS, influent concentrations had not exhibited
a clear trend until approximately 1993, when a decrease began. The decline corresponds with the

decrease in VOC mass removal and shrinkage of the plume discussed earlier.

Figure 9-8 also includes a summary of the effluent trichloroethene concentration versus time. As

indicated, the effluent was below 5 ug/l trichloroethene for all sampling events in FY 1999. A
review of the FY 1999 database indicates that the effluent has also remained below the treatment
requirements for all other VOC compounds specified in the OU2 ROD. Comparison of influent
and effluent trichloroethene concentrations indicates an average removal efficiency over

99.9 percent.

What was the mass of VOCs emitted into the air?

The air stripping towers remove VOCs with an efficiency of over 99.9 percent. Thus, the air
emissions are essentially equal to the VOC mass removal rates presented in Table 9-6. Air
emissions therefore averaged 13 pounds/day based on the VOC mass removal rates. The total

VOC emissions from October 1998 through September 1999 were 4,878 pounds.
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9.3 REMEDY COMPONENT #3: TREATED WATER DISCHARGE

Description: “Discharge of treated water to the on-site gravel pit.” (OU2 ROD, page 3)

Performance Standard (how do you know when you’re done):
When the gravel pit is accommodating the discharge from the treatment system and allowing it to

recharge to the aquifer.

Is the remedy component being implemented?
Yes. The water elevation in the Arsenal Sand and Gravel Pit was relatively unchanged in
FY 1999. Based on visual observation during FY 1999, there were no noticeable changes in

Gravel Pit performance. The Gravel Pit is accommodating the TGRS discharge as designed.

9.4 REMEDY COMPONENT #4: INSTITUTIONAL CONTROLS

Description: “Institutional controls to restrict access to contaminated aquifers and prevent

exposure to contaminated groundwater.” (OU2 ROD, page 4)

Performance Standard (how do you know when you’re done):
When a special well construction area and alternate water supplies have been established and

private wells in impacted areas have been sealed.

Is the remedy component being implemented?

Yes, although, the institutional controls have not been formally adopted for OU2. There are no
private users of groundwater on TCAAP and the TCAAP potable water supply is treated by the
TGRS prior to distribution. TCAAP is a government reservation, is fenced, and access is
restricted to authorized personnel. TCAAP will remain under Army control into the foreseeable

future.
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9.5 REMEDY COMPONENT #5: REVIEW OF NEW TECHNOLOGIES ‘

Description: “Reviews of new and emerging technologies that have the potential to cost-
effectively accelerate the timeframe for aquifer restoration. Reviews shall be
performed by the Army and reported annually in accordance with the consistency

provisions of the TCAAP FFA.” (OU2 ROD, page 4)

e The intent is to consider new technologies of merit, which is not on any set
schedule. To have merit, a new technology must have promise in reducing
cost and the time for cleanup. There may be years where no technologies are
considered. It is envisioned that at any time, any interested party (Army,
USEPA, MPCA) can suggest new technologies for consideration. Ata
minimum, the Technical Review Committee meetings can serve as a forum
for discussion of possible technologies. If a technology is agreed to have
merit by the Army, USEPA, and MPCA, then the technology will be .
evaluated by the Army. The level of effort for evaluations can range from
simple literature searches to extensive treatability studies. On an annual basis,

the Army will report on:

—  Whether or not any new technologies were identified and
considered to have merit that year
— The progress or results of any evaluations during that year

— Any planned evaluations for the following year.

Performance Standard (how do you know when you’re done):
When the Army reports on the status of any reviews of emerging technologies in the annual

monitoring report.
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Is the remedy component being implemented?
Yes. Beginning with the FY 1997 Annual Performance Report, the Army is reporting annually

on the status of any reviews of emerging technologies.

— In November 1999, Army and Alliant Techsystems attended the “Innovative Clean-up
Approaches Investment in Technology Development, Results and Outlook for the
Future Workshop” in Bloomington, Illinois.

— In April 1999, Army attended the “5™ International Symposium on In-Situ and On-

- Site Bioremediation Conference” in San Diego, California.

—~ New technologies was an agenda item for the monthly Technical Review Committee
meetings between the Army, USEPA, and MPCA. No emerging technologies were
identified through this process.

Were any new technologies identified and considered to have merit during the past year?
No. The Army’s review did not identify any new or emerging technologies that have the
potential to cost-effectively accelerate the timeframe for aquifer restoration. Independent of the

Army’s review, the MPCA offers the following as results of their review:

The technical literature and conference proceedings contain evaluations and studies pertinent to
the remediation of the deep groundwater at TCAAP. Many are clearly at the basic laboratory
research stages. Others have the potential for full scale application. Those that are perhaps the

most relevant include:
Enhancements to intrinsic anaerobic biodegradation of TCE and TCA:

Notable improvements in understanding the effect of adding specific carbon and energy sources
such as lactate, acetate, butyrate, and propionate to groundwater sediments to promote and
enhance reductive dehalogenation. It had been assumed that one carbon source, such as lactate,

eventually would be superior in promoting biodegradation at any site. However, several studies
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showed that the site-specific microbial consortia in the groundwater sediments determine what
amendment will be effective in promoting biodegradation. Advances are being made in
understanding how to evaluate site-specific electron donors to achieve significant increases in

rates of contaminant degradation rates in groundwater.

Biodegradation of chlorinated DNAPL:

DuPont published the results of studies that documented the presence of an anaerobic microbial
population that is capable of degrading DNAPL-level concentrations of PCE under existing
environmental conditions at the site. While it is TCE and TCA that we are interested in at
TCAAP, these studies demonstrate the potential for anaerobic bioremediation of chlorinated

solvent source areas.

These technologies show promise in accelerating the rate of anaerobic degradation of chlorinated
solvents on the research or pilot scale level. It is possible that, in addition to the source
containment system already in place at TCAAP and the effect of natural attenuation, these
emerging technologies may be useful in areas of high contaminant concentration. However,
none are currently developed to the point that would be applicable to the deep groundwater
aquifer at TCAAP. Monitoring the results of ongoing pilot studies in the literature will be

needed before determining whether to evaluate these technologies for use at TCAAP.

What is the status and/or findings of any previously initiated reviews of emerging
technologies?

No response.
Are any new reviews planned at this time for the coming year?

Yes. Alliant Techsystems is conducting pilot scale tests of two new technologies at Site K.

These are Hydrogen Release Compound™ (HRC), and direct hydrogen injection with gas-
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permeable membranes. Both technologies are intended to enhance natural anaerobic degradation

of chlorinated VOCs. These tests will be completed in late FY 2000.

9.6 REMEDY COMPONENT #6: GROUNDWATER MONITORING
Description: “Groundwater monitoring to track remedy performance.” (OU2 ROD, page 4)

Performance Standard (how do you know when you’re done):
When a regulator approved monitoring plan is in place and monitoring is conducted according to

the plan.

Is the remedy component being implemented?
Yes. Monitoring in FY 1999 was consistent with the OU2 ROD. Appéndix A summarizes the
FY 1999 monitoring plan and any deviations are explained in Appendix C.3. Monitoring was as

follows:
Groundwater
Groundwater samples and groundwater levels were collected in June 1999 in accordance with the

FY 1999 monitoring plan. Samples were analyzed for VOCs.

Treatment System

The TGRS treatment system influent and effluent was sampled monthly during FY 1999 in
accordance with the FY 1999 monitoring plan. The samples were analyzed for VOCs listed in

Appendix C.2, Category 1.

Is additional monitoring proposed prior to the next report?
Yes. Table 9-9 presents the monitoring requirements for Deep Groundwater. For FY 1999

through FY 2003, biennial monitoring well sampling and water level measurements will be
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conducted. The reduction in groundwater monitoring frequency is based on the stability ‘
observed over the last nine years. The TGRS extraction wells will be monitored biennially and
the TGRS treatment system influent and effluent will continue to be monitored monthly to

permit detailed system tracking. Appendix A presents the FY 1999 to FY 2003 monitoring plan.

9.7 OVERALL REMEDY FOR DEEP GROUNDWATER

Did the TGRS meet the requirements of the QU2 ROD? Yes.

e Hydraulic capture in Unit 3 extends beyond the 5ug/! trichloroethene contour at the
TCAAP boundary. This meets the VOC capture criterion in the OU2 ROD. '

e Hydraulic capture in Unit 4 extends beyond the 5 g/l trichloroethene contour at the
TCAAP boundary. This meets the VOC capture criterion in the OU2 ROD.

e The TGRS extracted and treated 1,177,206,200 gallons of water and removed
4,878 pounds of VOCs from October 1998 to September 1999.

e Based on the extracted water quality, the source area contamination continued to
decrease in concentration. This demonstrates that the TGRS is effectively removing

VOC mass from the aquifer as it also effectively contains the contamination.

¢ Effluent VOC concentrations were below contaminant-specific requirements for all

sampling events.
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. Do any additional measures need to be addressed?
No. However, consideration should be given to shutting down extraction well B7 based on the
observed reduction in plume width at the TCAAP boundary. It is likely that the Army will make

this proposal in a separate letter sometime in the near future.
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Tables




TABLE9.1

. GROUNDWATER CAPTURE AND TREATMENT REQUIREMENTS
TGRS, TCAAP
NEW BRIGHTON, MINNESOTA

Operable
Expected Level U