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Record of Decision for Gradient Control System

SITE: Twin Cities Army Ammunition Plant (TCAAP) New Brighton/Arden Hills;
Ramsey County, Minnesota: a portion of the National Priorities
List Site, New Brighton/Arden Hills/St. Anthony .

DOCUMENTS REVIEWED

The following documents have been reviewed:
- Summary of Remedial A]ternatives Evaluation (attached)
- Responsiveness Summary (attached)

The U.S. Army Record of Dec1s1on dated May 10, 1987 and supporting
documents.

The U.S. Army Record of Decision dated July 18, 1987 and
supporting documents,

DESCRIPTION OF SELECTED REMEDY

- Operation of a groundwater extraction system using existing wells
with possible expansion of the system as required for the protection
of human health and the environment in both the Prairie du Chien/
Jordan and Hillside Sand Aquifers.

- Extraction of contaminated groundwater for hydraulic gradient control
at the Southwest houndary of the TCAAP.

- Contaminated groundwater will be treated to meet discharge re-
quirements.

- Prior to 150 days after startup any modifications required to
adequately protect both the Hillside Sand and Prairie du Chien/
Jordan aquifers will be evaluated using the data collected in the
first 90 days and submitted to U.S. EPA and MPCA.

- 150 days after U.S. EPA and MPCA determine the proposed modifications

to be consistent under Part XIV of the TCAAP Federal Facility Agreement,
the modifications will be constructed and operated.

DECLARATIONS

Consistent with the Comprehensive Environmental Response, Compensation and
Liability Act of 1980 (CERCLA), the Superfund Amendments and Reauthorization
Act of 1986 (SARA), and the Nationa] Contingency Plan (40 CFR Part 300), I
have determined that the immediate operation of a yradient control system
(a hydraulic plume interception system) which meets estahlished performance
criteria will assist in the protection of public health, welfare, and the
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environment, and is an operahle unit consistent with future remedial actions.
The system will require continuous future operation and maintenance efforts
and expense for an indefinite time period. The U.S. Army has agreed in a
Federal Facility Agreement to the operation and maintenance of this system

for an indefinite period to be determined by the U.S. Environmental Protection
Agency (U.S. EPA) and Minnesota Pollution Control Agency (MPCA) pursuant to
the Federal Facility Agreement. This document records decision on a gradient
control system to prevent migration of VOC contamination in groundwater first
proposed by the U.S. Army on May 10, 1987 and resubmitted in modified form on
June 18, 1987, This Record of Decision (ROD) includes changes made by U.S. EPA
to the proposals submitted by the Army on May 10, 1987 and June 18, 1987,

Since the public comment version of the U.S. Army ROD was made available on
May 10, 1987 an Agreement with the U.S. Army has been reached. The TCAAP
Federal Facility Agreement (Agreement) will become effective soon after the
end of the public comment period on the Agreement. All appropriate submittals
and actions undertaken to implement this Record of Decision will be in accord-
ance with the terms of the Agreement. The Agreement requires proposals by the
U.S. Amy for Boundary Gradient Control Systems. The U.S. EPA is obligated
under that Agreement to inform the U.S. Army of requirements for an acceptable
proposal, The description of the chosen alternative in the attached Summary
of Remedial Alternative Selection describes the requirements of an acceptable

plan.

The ROD concurs with the use of the remedial technology selected and system
constructed by the U.S. Army at TCAAP for gradient control as set forth in
the U.S. Army proposals dated May 10, 1987 and June 18, 1987.

However, this ROD does not fully concur with the plans submitted by the
U.S. Army with respect to operating requirements for the gradient control
system, specifically: capture criteria to determine adequate interception
of the migrating contaminants, discharges, emissions, and the schedule for
implementing any necessary modifications to achieve adequate interception
of the migrating contaminants.

This Record of Decision thus formulates the process by which the existing
circumstances, independent actions and existing hardware can be utilized

in the most expeditious manner to prevent further migration of contaminated
groundwater from the Southwest boundary of the TCAAP. This Record of Deci-
sion for a gradient control system constitutes a final plan within the meaning
of 117 (b) of CERCLA/SARA.

The State of Minnesota, through the MPCA, in conjunction with the U.S. Army
is continuing its comprehensive Remedial Investigation (RI) for the entire
New Brighton/Arden Hills/St. Anthony study area. The MPCA will finish the
regional RI and the U.S. Army will perform the on-TCAAP RI and the Site (area

wide) Feasibility Study.

The MPCA has already completed a preliminary Remedial Investigation character-
izing the site, major migration pathways, and preliminary identification of

significant sources. The MPCA and the U.S. Army are planning to complete the
remaining tasks of the comprehensive RI/FS in 1988-89 in order to evaluate po-
tential final remedial actions. If additional remedial actions are determined
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to be necessary, a Record of Decision will be prepared for approval of the

future remedial actions.
ey ékf

/Mo | Gelerher 25 997

Valdas V. Adamkus DateV
Regional Administgator
United States Environmental Protection
Agency, Region
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SUMMARY (F REMEDIAL ALTERNATIVE SELECTION



ATTACHMENT 1

SUMMARY OF REMEDIAL ALTERNATIVE SELECTION

Site Location and Description

The New Brighton/Arden Hills/St. Anthony Superfund National Priorities List

(NPL) site is located north of the Twin Cities of Minneapolis/St. Paul, Minnesota.
This site includes the majority of the New Brighton Quadrangle, which includes
parts of Anoka, Hennipen and Ramsey County.

The Twin Cities Army Ammunition Plant (TCAAP) is located at the Northern edge

of the NPL site. Fourteen identified source areas exist in the TCAAP and three
(3) sites (D, G, and I) are expected to be the source of VOC contamination
emanating from the Southwest boundary. The U.S. Army estimates approximately

26 pounds per day of VOC contaminants are migrating off TCAAP in the yroundwater
at the Southwest boundary of TCAAP. This contamination is migrating in both
the Hillside Sand Aquifer and the deeper Prairie du Chien/Jordan Aquifer.

The U.S. Army currently has six wells in the Hillside Sand Aquifer estimated
to be capable of interception of VOC contaminants in the groundwater.

Site History

Both the Cities of New Brighton and St. Anthony have had to make modifica-
tions to their water supply systems due to groundwater contamination.

From 1982 to 1984 the City of New Brighton shut down six wells (wells one
to six) in the Prairie du Chien/Jordan aquifer, deepened two wells (8 and
9) to the Mt. Simon-Hinkley aquifer, and constructed three new wells (10,
1, 12) in the Mt. Simon-Hinkley aquifer. In 1983 the U.S. EPA installed
carbon filters on two New Brighton wells (5 and 6) to meet summertime peak

demands.

During 1983 a State-lead Interim Remedial Measure connected several private
well users adJacent to TCAAP with excessive contaminant levels in the1r wells
to New Brighton's and Arden Hills' water mains.

In 1984 the City of St. Anthony received a temporary water connection to
the City of Roseville as a State-lead Interim Remedial Measure. This
measure was necessary due to the water shortage experienced by St. Anthony
due to contamination and subsequent closure of one of the three St. Anthony
wells in the Prairie du Chien/Jordan Aquifers.

Current Site Status

B .

A Record of Decision was signed on June 30, 1986 by U.S. EPA to provide New
Brighton with an additional deep well to the Mt. Simon-Hinkley aquifer.
Remedial Design is expected to occur in the Fall of 1987,
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A Record of Decision was siyned by U.S. EPA on March 31, 1987 to provide
Carbon Treatment for two of St. Anthony's wells. Remedial Design is ex-
pected to occur in fall of 1987. '

On May 10, 1987 the U.S. Army proposed in a U.S. Army written “"Record of
Decision" to implement a plume interception system known as the "Boundary
Groundwater Recovery System" or BGRS. The system has been constructed and

is ready for operation. On June 18, 1987 a revised proposal on the BGRS was
submitted by the U.S. Army to the U.S. EPA and MPCA. This revised U.S. Army
proposal contained a responsiveness summary to public comments received dur-
ing a twenty-one day public comment period (May 10, 1987 through June 1, 1987)
held by the Army. U.S. EPA has addressed the comments independently in Attach-
ment 2 to the ROD.

The recommended alternative in this ROD for Interim Remedial Action is to
operate the existing U.S. Army designed system, collect operational data, and
modify and refine the system.as required to ensure adequate interception of
contaminated groundwater in both the Hillside Sand and Prairie du Chien/Jordan

aquifer.

Enforcement

The Federal Facility Agreement {Agreement) was announced on July 24, 1937
and has been issued for public comment. The effective date of the Ayree-
ment will follow the consideration of public comments and incorporation
of comments. The Agreement is expected to become effective shortly after
the initiation of the first phase of this remedial action.

The enforcement of the adequate operation of the system will be in accord-
ance with the terms of the Federal Facility Agreement on TCAAP and the
conditions in this ROD. The general conditions are:

1. Adequate capture of contaminated groundwater in both the
Prairie du Chien/Jordan and Hillside Sand Aquifer. Adequate
capture will be defined by capture of all contaminated
groundwater at the Southwest boundary that does not meet
the criteria values in Table 1. The values in Table 1 are
based on drinking water standards and other health based
standards.

2., Adequate capture will be determined by a monitoring program
using the wells previously identified by the U.S. Army, MPCA

and U.S. EPA. .

3. Treatment of extracted water will initially be by the existing
air stripper. The air emissions will be monitored to ensure
that air emissions do not exceed health based criteria. Addi-
tional study will be conducted within 90 days to establish if
health based effects require additional controls.

~~
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4. Modifications, if necessary, to achieve criteria values in
Table 1 for capture of groundwater and discharge will be
implemented. )

Community Relations

The. recent community relations activities are outlined in the beginning of
Attachment 2. In general the community supports an effort to reduce VOC
migration in the groundwater from the Southwest Boundary of the TCAAP. Many
of the commments submitted during the U.S. Army's public comment period for
the proposed gradient control system relate to the adequacy of the proposed
system and the desire for approval or oversight by U.S. EPA and MPCA.

The selected alternative utilizes existing equipment but provides for modifi-
cations of the existing equipment to ensure protection of public health and the
environment following a ninety (90) day trial period. A determination of final
performance levels will utilize data from the operation of the existing equipment
and an assessment of health risks associated with the ground water not captured
by the system.

The concerns regarding oversight are addressed by the TCAAP Federal Facility
Ayreement. The Agreement calls for review and oversight of the U.S. Army
Remedial Action by U.S. EPA and MPCA. Under the Agreement any modifications
and performance of the system must be acceptable to U.S. EPA and MPCA.

Alternatives Considered

The U.S. Army document Groundwater Remedial Action Alternative Analysis considers
various alternatives inciuding the no action alternative. Summary tables of al-
ternatives are in Attachment 3.

The alternatives considered included:

1. Source removal and no action on the migrating contaminated
water,

The sources of contamination have not been adequately charac-
terized and identification of all the sources may not be
complete. Complete source removal can not be accomplished
swiftly. Additionally, it would not immediately mitigate

the contamination migrating off the base. Contaminates would
continue to miyrate off TCAAP for years after the source re-
moval. Because no Remedial Investigation has been concluded
to adequately identify all sources and the excessive time to
reduce contaminant migration after source removal is complete,
this alternative was not considered in detail by U.S. EPA.

-

2. Mechanical barriers - Source control and containment Slurry
walls, grout curtains and similar devices have been used
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extensively for control of contaminant plumes. They must be
used in conjunction with pumping wells to prevent the contami-
nated groundwater from flowing around the barrier. Additional
reduction of the source of the contaminants to the groundwater
through capping or removal is also required. It would take one
to two years to install such a system. Given the depth and
extent of groundwater contamination, these mechanical barriers
are technically unacceptable. As a result, U.S EPA did not
consider this alternative in detail.

3. Groundwater Extraction System - hydraulic barriers with or
without source removal and control.

The U.S. Army evaluated six varients of hydraulic barriers or
gradient control control systems in the document titled Ground-
water Remedial Action Alternative Analysis (GRAAA). All alter-
natives in the GRAAA considered pumping in both the Hillside
Sand and Prairie du Chien/Jordan aquifers using data and the
detailed analysis found in the Groundwater Remedial Program Plan
(GRPP). The U.S. Army designed and constructed a system of
Gradient Control that encompasses six wells in only the Hillside
Sand aguifer. This system is now ready for operation.

Selected Remedy

The chosen alternative is to use the existing six wells at the boundary
constructed by the U.S. Army as part of their Boundary Groundwater Recovery

System to begin extracting contaminated groundwater and to begin design of

any additional measures required to accompiish complete capture of contamina-
ted groundwater. The U.S. Army estimates that the pumping of these six wells
will stop 90% of the migrating VOC contaminantion. Information from the first
ninety (90) days of operation will be used by U.S. EPA to determine if the
existing six well system is adequate or needs to be modified to adequately
protect both the Hillside Sand Aquifer and the Prairie du Chien/Jordan Aquifer
from VOC contamination migrating from the TCAAP.

This remedy will ensure at least partial protection immediately and will allow
for a more rapid modification, if additional devices are required, rather than

creating a new system.

The initial goal of the hydraulic gradient control system will not be restora-
tion of the aquifer to pristine conditions but rather the system is an operable
unit to mitigate impacts from further migration of VOC contaminants. The system,
with any necessary modifications, will provide for no release of contaminants

in excess of criteria levels from the southwest TCAAP boundary.

The U.S. Army prepared an evaluation of various pumping schemes in the documents

Groundwater Remedial Action Alternatives Analysis, (GRAA) and Groundwater Remedial
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Action Plan (GRPP). The alternatives presented have been evaluated as well

as the BGRS system proposed by the U.S. Army on June 18, 1987, Operating the
BGRS in a modified manner from that proposed on June 18, 1987 by the U.S. Army
will not result in any adverse impacts. It is currently uncertain whether
sufficient protection will be given to the Prairie du Chien/Jordan aquifer by
the BGRS as currently constructed. As a result the recommended alternative

is a two-phase approach.

The first phase will be to operate the existing six-pump out wells, treating
the water in the existing air strippers and utilize as much of the extracted
water as possible for in-plant use (approximately 300,000 gallons per day).
The remainder of the extracted and treated water will be disposed of by re-
injection/infiltration through the arsenal sand and gravel pit (gravel pit).
The first phase will have as its goal to achieve capture of all groundwater
migrating from the southwest corner of TCAAP that has contamination in excess
of the criteria levels in Table 1.

The second phase starts after a ninety day trial period, evaluation of data,

and construction of modifications. Using actual operating data and monitoring
results, the protection yiven both aquifers will be evaluated. Modifications

to the system, if necessary to achieve the criteria levels or protect public
health, welfare, the environment, including additional additional wells or
carbon treatment, will then be installed. The criteria for capture or treatment
may be altered by U.S. EPA for Phase 2 based on a U.S. EPA study of Phase 1

data and results to be conducted prior to final implementation of Phase 2.

This alternative and the phased approach is recommended for the following
reasons:

1. At least partial protection of the Hillside Sand aquifer can be
achieved by pumping the existing wells and using the existing
treatment system. This degree of protection can be achieved
immediately during the first phase.

2. The operation of the Phase 2 system will prevent further additions
of contaminated groundwater to the regional groundwater system.

3. Prevention of further migration of VOC contaminants in groundwater
from TCAAP is consistent with any forseen final remedial action
alternative.

MONITORING REQUIREMENTS OF SELECTED REMEDY .

The monitoring requirements of the initial phase is important in determining
if the system is offering sufficient protection in both the Hillside Sand and
Prairie du Chien aquifers during the first phase and subsequent phases.

General Monitoring Requirements

1. Representative Sampliny.
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A1l discharge, effluent, and air emission samples shall be taken at
a point representative of the volume and nature of each discharge.
2. A Monitoring/Sampling Plan and Quality Assurance Project Plan
(QAPP) will be submitted within thirty days after the initiation
of operation. The test procedures shall be detailed in the
QAPP and include calibration, maintenance,and testing proce-
dures and custody procedures.
3. -Record Keeping

At a minimum the following shall be performed:

a) A1l samples will be identified as to the exact place, time,
date and person performing the sampling.

b) The date of analyses, person performing the analyses, techniques,
procedures and results of analysis.

c¢) A1l records shall be retained and made available to the U.S. EPA
upon request.

Monitoring Requirements - Groundwater

Initial Monitoring will be conducted according to a monitoring plan that
was submitted in April 1987 and will be finalized within thirty (30) days
of initiation of operation to incorporate the additional requirements in
this ROD,

Monitoring Requirements - surface water

In the event that discharge to any surface water including Rice Creek is
desired in the future a plan will be submitted for determination of nutrient
loading. No increase in the base nutrient loading where Rice Creek exits the
TCAAP boundary or any surface water shall occur due to discharge of treated
water from extraction wells on TCAAP., No discharge to surface water shall
occur without U.S. EPA review and approval.

Monitoring Requirements - effluent discharge

Effluent monitoring requirements of discharge are found in Table 2. The
discharge flow will be monitored at each point of discharge.

Monitoring Requirements

The Agency for Toxic Substances and Disease Registry (ATSDR) has suggested a
program for air monitoring be performed to assure that air emissions do not
endanger public health. Many of the VOCs found at TCAAP including T#ichloro-
ethene are potent carcinogens when exposure is through inhalation.
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U.S. EPA has modified this program to consist of air emissions monitored

by an Organic Vapor Analyzer calibrated to trichloroethene (TCE) or similar
equipment. The monitoring should occur at the TCAAP boundary and at the
outlet of the air stripper stack. Air emissions should not register greater
than 2 ppm at the TCAAP boundary and 20 ppm at the stack. Daily calculations
of emissions based on air flow influent concentrations and effluent concentra-
tions may be reported instead of OVA measurements at the stack. The frequency
of monitoring shall be daily for the first week, and weekly thereafter., If
either of these criteria values are exceeded, immediate notification will be
given to MPCA and U.S. EPA for a determination based on the health risk imposed
if operation of the plume interception system should continue.

Additional monitoring at the nearest down wind resident using a public water
system should be performed. The time, date, direction of the wind, approximate
wind speed and location of sample will be noted. An air sample will be taken
near the dwelling and analyzed for VOC contaminants. This residential moni-
toring should occur six times during the first ninety (90) days of operation
and monthly thereafter. A1l measurements will be taken while the system is
operating. The residential monitoring program will be developed in cooperation
with U.S. EPA and MPCA.

SYSTEM PERFORMANCE REQUIREMENTS OF SELECTED REMEDY

Operation - Criteria Level

During Phase 1, operation of the existing system may not fully protect health
and the environment., However, some degree of protection will be achieved by
reducing the amount of VOC contamination migrating of f-TCAAP in the groundwater.
This reduction is an immediately achievable and desirable product of operation.
The constraints on this operation are to ensure that no endangerment to public
health and the environment occurs due to the opertion of the existing system.
Thus, the constraints apply to the protection of the receptors of discharges

and emissions of the system.

Because the treated water is to be used for drinking water and process water at
the plant all the limits at the plant should meet state and federal standards
for drinking water. U.S. EPA has decided that the cumulative risk for car-
cinogens (cancer causing substances) of 10-0 ( one in a million incremental
cancer risk) is a desirable goal. The State of Minnesota has a standard based
on 10-5 risk levels (Recommended Allowable levels) for private water supplies.
The risk associated with the in-plant use of treated water should not exceed
10-6 incremental cancer risk. The carcinogenic criteria of a cumulative car-
c¢inogenic risk of 1 X 10-6 was choosen based on an assessment of risks. The
criteria falls within the acceptable range of 10-% to 10-7. The U.S. EPA
“Guidance Document for providing Alternative Water Supplies" (August 1987)
suggests 10-® risk level as a common target. Similarly the U.S. EPA "Alter-
nate Concentration Limit Guidance" (Oswer Directive 94981.00-6C, July 1987)
defines a level of 10-0 as “a point of departure" and requires justification
for using a different level of risk for exposure levels at receptors, It is
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expected that the additional treatment through the existing carbon filtration
system used for in-plant production water supply will ensure that water used
on TCAAP will meet a cumulative risk-based criteria of 10"5.for carcinoyens.

Water from the air stripper will also be discharged to the gravel pit. Water
discharged at the gravel pit must at least meet the contaminant specific re-
quirements column of Table 1. The discharged water leaving the boundarz should
have contaminant levels that add to an excess cancer risk below 1 x 1U® at the
nearest receptor. The demonstration of the achievement of this level of protec-
tion shall be the current risk levels used to calculate the total risk from
carcinogens as given in Table 1. The risk levels currently used by U.S. EPA
shown on Table 1 are subject to modification based on new information on health
impacts.

The non-carcinogenic substances at the receptors shall not exceed the values
in the Acceptable Risk Colum of Table 1. A summary of criteria levels to be
applied to the phases of operation is given in Table 3.

System Capture

The specific objective of the system is to prevent migration of VOC contaminated
groundwater in both the Hillside Sand Aquifer and the Prairie du Chien/ Jordan
Aquifer at the Southwest boundary of TCAAP. The system, after completion of
Phase 2, shall prevent migration of all contaminated groundwater in the two
aquifers which has concentration of contaminants that exceeds the criteria
levels. Additional modifications may be required to achieve the criteria
levels. The criteria levels may be changed for the second phase based on an
assessment of health impacts by U.S. EPA.

System Treatment

A1l water discharged after treatment will meet the contaminant specific
requirements in Table 1 during Phase 1. During Phase 2, standards may be
required based on actual operation data and health risk data. Additionally

at no time will a receptor of discharged water be exposed to a cumulative risk
due to the discharged water greater than that of 1 x 107° for carcinoyens or
concentrations in excess of the chronic acceptable intake concentrations for
non-carcinogens.

Air Emissions

The concentration of TCE in the air emissions is expected to be 76 ug/liter
of air measured at the air stripper exit. This emission compares favorably
to the Threshold Limit Value - Time Weighted Average (TWA) of 270 ug/liter
(270 mg/m3). The TWA is published by the American Conference of Government
Industrial Hygienists and is a value expected not to have adverse affects
on nearly all workers exposed to that concentration over a normal work week.

A study by the U.S. EPA of the data collected during the ninety (90) day trial
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perind in Phase 1 will be conducted, to assess the need for additional controls
to adequately protect human health and the environment from long term (chronic)
exposure from VOC emissions. No short temm or acute health effects are antici-
pated from the air emissions of the air stripper. The expected concentrations
of the emitted TCE (the major carinogen contaminant by volume) are expected to
be well below 10-6 risk levels at the boundary of TCAAP. Monitoring to assure
that no impacts on public health occur is incorporated as part of this ROD.

System Effectiveness

The initial 90 days of operation (Phase I) will be used to collect data on
groundwater capture in both aquifers. If groundwater capture does not meet the
requirements or the treatment system requires modification, a plan to modify the
system to meet the objectives will be submitted to the U.S. EPA and MPCA within
sixty (60) days of conclusion of Phase I (150 days from initial operation date).

HWithin 150 days of acceptance by U.S. EPA, construction and operation of the
modifications will begin.

Facilities Operation and Quality Control

Within sixty (60) days of Phase I start-up of the system a detailed operation
plan shall be submitted to the U.S. EPA and the system shall be operated in a -
manner consistent with the following:

a) Maintenance of the treatment facility that will result in
degradation of effluent quality shall be scheduled as much as
possible during non-critical water quality periods and shall
be performed in accordance with a work plan subject to Part
XIV of the Agreement, that has passed the Consistency Test.

b) The Operator shall provide an adequate operating staff
which is duly qualified to carry out the operation, main-
tenance and testing functions required to insure compliance
with the performance requirements of the system.

c) The system shall at all times be maintained in good working
order. The system shall operate as efficiently as possible,
all facilities or systems of control installed or used to
achieve the necessary levels of control.

d) Necessary in-plant control tests shall be conducted at a
frequency adequate to ensure continuous efficient operation
of the treatment facility.

e) Solids, or other pollutants removed from or resulting from
treatment or control of wastewaters shall be disposed of in
such manner as to prevent any pollutant from such materials
from entering surface waters. The disposal of such materials
shall comply with all applicable Statutes and Regulations.
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f) Adequate safeguards to prevent the discharge of untreated or
inadequately treated groundwater shall be maintained at all
times, System reliability shall be maintained by means of al-
ternate power sources, back-up systems, storage of inadequately
treated effluent, or other appropriate methods.

Notification of upsets or emergency situations

If for any reason the system does not meet a discharge requirement or a
capture criteria, an emergency situation develops, by-pass is required or the
system does not operate as planned notification of the U.S. EPA and MPCA will

occur immediately.
The notification shall include:

1. A description of the incident, the amount of discharge and
cause.

2. The period of the incident including dates and time, and
anticipated time to correction and steps taken or planned.

Gravel Pit Water Balance

Within thirty (30) days, a water balance study to confirm that soil perme-
ability at the gravel pit will accommodate the discharge from the Hillside
Sand and Prairie du Chien Aquifers gradient control system will be performed.
In order to accommodate rapid implementation, this may be submitted in phases,
the first water balance report shall reflect the existing six well gradient
control system using estimates . A second water balance shall be submitted

at the time of submittal of a proposal for any modifications for Phase 2 using
past data.

An annual water balance study shall be submitted incorporating all site meteoro-
logical and anthropogenic sources or sinks of water to the infiltration basin.
Monthly precipitation, temperature, change in infiltration basin water levels,
potential evaporation, effluent discharge and run off received will be incorp-
orated in the water balance study and recharge to the aquifer will be estimated.

Schedule

This summary of operation is as follows:.

1. Operate the system for a ninety (90) day trial period and collect
data on groundwater capture, air emissions, and the treated water.

2. Within 150 days of initiation of Phase I (60 days after Phase I trial
period) submit a plan to U.S. EPA and MPCA which either; a) demonstrates
that the system meets the requirement for operation or; b)_proposes
modifications to the system to achieve the requirement and criteria
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in Table 1. The plan shall contain a schedule for implementation of

the modification.

3. Within 150 days of the U.S. EPA issuance of notice of an acceptable plan
for modifications in Phase 2, the modifications shall be constructed and

begin operation,

Studies, Reports and Plans

A schedule of documents to establish the operation characteristics of the

system is as follows:

1. Initial operation - Phase 1
Monitoring/Sampling Plan
QAPP
Operation and Maintenance Procedure Plan
Monitoring reports

2. Demonstration of adequacy of proposal for
modification including:

Work plan for modification
Monitoring Plan modification
Sampling Plan

QAPP

Schedule

3. Operation of modification - Phase 2

30 days after initiation
30 days after initiation
60 days after initiation
periodically as per Table 2

150 days after start
up of initiation

150 days after U.S. EPA
issuance of an acceptable
plan
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APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS, AND OTHER

STANVDARDS TO BE CONSIDERED

Two key components of the hydraulic gradient control system require consi-
deration of media-specific environmental laws, regulations and standards.
The components are: (1) capture criteria for contaminated groundwater, and
(2) water discharges and air emissions. Contaminated groundwater will be
captured by the extraction wells for treatment, air emissions will occur into
the ambient atmosphere from the air stripper unit and treated water will be
discharged from the treatment system into either the infiltration basin or
the TCAAP potable and in-plant process water supplies. These activities must
be conducted in a manner which complies with all applicable or relevant and
appropr1ate requirements as required by Section 121 of CERCLA, as amended,

42 U.S.C. §9621.

The two medium-specific laws applicable or relevant and appropriate to operation
of the hydraulic gradient control system are the Clean Air Act, 42 U.S.C. §7401,
et seq, and the Safe Drinking Water Act, 42 U.S.C. §300f, et seq. In addition,
the gradient control system shall be operated $04as not to create an incremental
cancer risk for carcinogens in excess of 1 x 107" for human receptors. A summary
of capture criteria and discharge and emission limitations to be applied to the
gradient control system which were drawn from the Clean Water Act, the Safe
Drinking Water Act and incremental cancer risk calculations are listed in Table 3.

AIR

The air stripper shall remove at least 98% of the VOC contamination from the
extracted ygroundwater. To achieve this efficiency the system must discharge
VOCs into the ambient air at TCAAP., However, the air stripper must be opera-
ted in a manner which causes no unacceptable health risks and which causes no
unacceptable degradation of ambient air quality. The system must also be
operated in a manner meeting the emission limitations set forth in the System
Performance requirements section of this Record of Decision.

The Minneapolis/St. Paul area is treated as an "attainment" area with respect

to ozone National Ambient Air Quality Standards ("NAAQS"), 40 CFR Part 81.324,

and identical State Ambient Air Quality Standards ("SAAQS") found at Minn. Rules

7005.0080. However, emissions of VOCs from TCAAP must be consistent with the

State Implementation Plan designed for maintenance of NAAQS and SAAQS, and with

;equireTgnts established by the State for new emission sources, Minn. Rules
005.0115.

Pursuant to federal regulations, the TCAAP facility is currently considered a
minor VOC source. A minor source generates less than 100 tons/year of VOC emis-
sion. 42 U.S.C. §7602(j). The gradient control system at TCAAP constitutes a
modification to a minor emission source. Pursuant to Prevention of Significant
Deterioration ("PSD") regulations, 40 CFR Part 52, a newly constructed source

or a modification to a minor source may emit up to 250 tons/year of VOCs without
being subject to PSD regulations. VOC emissions from the air stripper are esti-
mated to be approximately 5 tons/year (26 1bs/day in groundwater x 365 days = 9490
Ibs/year = approx. 5 tons/year). Neither the air stripper component nor the



-
.

-13-

TCAAP facility will emit VOCs in excess of the 250 tons/year threshold
established by U.S. EPA for PSD.

State law is applicable to the air stripper component of the system. State
rules provide that an emission facility with potential (worse case) emission
in excess of 25 tons/year of criteria pollutant (e.g. VOC) must seek and ob-
tain a State air emission facility permit. Minn. Rules 7001.1210. The State
has determined that the TCAAP facility, including the air stripper, will have
potential emission capacity of VOC in excess of gs tons/year.

Pursuant to State requirements found at Minn. Rules 7001.1212, and consistent
with Section 121(e) of CERCLA, 42 U.S.C. §9621(e), the Army shall submit a
Notice to the State of intention to operate the air stripper. This notice
shall provide the State with all information necessary to evaluate the emission
source. The information shall include an estimate of VOC emissions from the
air stripper under maximum load/worst case conditions as well as an estimate

of VOC emissions from the TCAAP facility (including all sources) under maximum
load/worst case conditions. This Notice to the State shall stand in lieu of

an application for a State air emission facility permit for the air stripper.

In the absence of Section 121(e)(1) of CERCLA, 42 U.S.C. §9621(e)(1), upon
review of the Notice and/or data compiled from Phase I operation of the air
stripper, the State could issue permit conditions for operation of the air
stripper. However, because any such conditions constitute non-promulgated
State requirements, any conditions recommended by the State for operation

of the air stripper shall be forwarded to U.S. EPA for review. The State's
recommnendations will be implemented as necessary to ensure adequate protection
of human health and the environment.

Additional operating requirements and controls may be requested at any time
by U.S. EPA as determined necessary during the useful life of the system.
Additional operating requirements may necessitate modification of the system
to adequately protect human health and the environment based upon risk calcu-
Tations using Phase I data from actual operation of the system.

Section 112 of the Clean Air Act, 42 U.S.C. §7412, identifies certain pollutants
for which no NAAQS apply, but which cause or contribute to air pollution and
which may reasonably be anticipated to result in an increase in mortality,
serious irreversible or incapacitating reversible illness. U.S. EPA has esta-
blished National Emission Standards for Hazardous Air Pollutants (“NESHAPs")

to regulate emissions of certain such pollutants.

NESHAPs are source specific (i.e. industrial catagories) regulations promulgated
for certain hazardous pollutants including: arsenic, asbestos, benzene, beryllium,
mercury, radionuclides and vinyl chloride. Of these pollutants, benzene, radion-

uclides (primarily radon) and vinyl chloride may be of concern at TCAAP.

NESHAP standards apply to specific industrial sources which do not include the
air stripper unit of TCAAP. However, since hazardous air pollutants will be
emitted from the system, NESHAP standards are considered relevant and appropriate
to operation of the air stripper. The relevant and appropriate NESHAP standards
are as follows:
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Pollutant emission standard
benzene no detectable emission

(500 ppm detection limit)

radon 222 proper desiyn and operation
of source
(applies to mining operations)

vinyl chloride ‘ 10 ppm

In addition to the named NESHAP pollutants, U.S. EPA has identified additional
suspected hazardous pollutants of concern. A partial list of these pollutants
is found at 40 CFR Part 61.02(b). Emissions of named NESHAP pollutants and

of suspected hazardous pollutants from the air stripper will be regulated as
necessary to protect human health and the environment. A level of protection
of at least 1 x 107° incremental cancer risk for carcinogens, considering

cumulative effects, will be achieved during operation of the system.

Water Discharge

The gradient control system will extract groundwater, treat the groundwater,

and discharge the treated groundwater to either the aquifer system via an
on-site infiltration basin or to the TCAAP in-plant potable and process

water supplies. Both receptors of treated groundwater, the aquifer and the
in-plant water system, provide a potential source of drinking water. Therefore,
the discharge of treated water must meet or exceed water quality standards

established for drinking water supplies.

Discharge limitations for operation of the system have been set forth in
the Contaminant Specific Requirements column of Table 1. These discharge
limitations have been derived from Maximum Contaminant Levels ("MCLs") and
non-zero Maximum Contaminant Level Goals ("MCLGs") of the Safe Drinking
Water Act ("SDWA"), recommended allowable limits ("RALs") proposed by the
State, and U.S. EPA Health Effects Advisories.

The SDWA establishes Maximum Contaminant Levels ("MCLs") for drinking water
supplied from an underground source of drinking water through a public water
supply. MCLs are relevant and appropriate standards to apply to discharges
from the system because such discharges may combine with drinking water sup-
plies. For those contaminants for which MCLs have not been developed, SDWA
non-zero MCLGs, RALs, and U.S. EPA Health Effects Advisories have been utilized
as relevant and appropriate requirements to establish discharge limitations.

The discharge limitations set forth in the Contaminant Specific Requirements
in Table 1 are sufficient to ensure adequate protection of human health and
the environment from acute adverse health effects from discharges from the
system to a potential source of drinking water. The discharges of treated
water will be sampled as set forth in Table 2 to ensure compliance with the
limits set forth in the Contaminant Specific Requirements of Table 1.
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In addition to the Contaminant Specific Requirements, no human receptor of
drinking water affected by the system (downgradient users of drinking water
and users of TCAAP in-plant drinking water) shall be exposed to concentrations
of any contaminant which exceeds levels established as Acceptable Risk Levels
in Table 1. The receptor-based Acceptable Risk Levels have been established
for single carcinogens by determining the maximum allowable concentration for
each carcinogen in drinking water which may be ingested in a human rgceptor's
1ifetime which will not exceed an incremental cancer risk of 1 x 107" for the
human receptor. In addition, no human recepgor shall be subject to cumulative
incremental cancer risk in excess of 1 x 107° from multiple carcinogens.
Therefore, no receptor shall be exposed to drinking water affected by this
system which contains multiple carcinogens at concentrations whigh create a
cumulative lifetime incremental cancer risk in excess of 1 x 107°,

The receptor-based Acceptable Risk Limits have been established for non-
carcinogen contaminants based on Federal Water Quality Criteria of the Clean
Water Act, adjusted for ingestion of drinking water only, and Acceptable Intake
Concentrations for chronic health effects. These Acceptable Risk Levels are
listed in the Superfund Health Evaluation Manual. (EPA/540/1-86/060

October, 1986).
CAPTURE CRITERIA

In addition to the discharges and emissions from the system, capture criteria
are established to determine which groundwaters located at TCAAP must be treated
by the system. The Hillside Sand and the Prairie du Chien/Jordan aquifers are
primary drinking water supplies. Therefore, VOC capture criteria have also been
established using SDWA MCLs and nonzero MCLGs, RALs, and U.S. EPA Health Effects
Advisories. The VOC capture criteria are set forth in the Contaminant Specific
Requirements for VOCs listed in Table 1.

The gradient control system shall be operated until all groundwater flowing

into the capture system, or migrating from the southwest boundary of TCAAP,
meets or exceeds the established capture criteria.

Reduction of Toxicity, Mobility or Volume

A1l alternative pump-out schemes evaluated would result in similar reductions

of toxicity, mobility or volume. A1l systems evalutated rely on an air stripper
or carbon filtration or both. The contaminants of concern are VOCs migrating

in the yroundwater from the southwest boundary of the TCAAP. The design of the
system using the existing equipment is to intercept 90% of the VOC contaminant
loading in the groundwater. Treated extraction water will be used in-plant
including potable water supply and the remainder discharged to the arsenal
gravel pit for eventual recharge. Approximately 98% of the VOC contaminants

captured will be emitted as air emissions.

Effectiveness of Remedy

The chosen remedy will not immediately reduce the short-term risks-to users of
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the drinking water aquifer. The velocity of the groundwater is relatively slow
and the plume affecting current users, including the Cities of New Brighton and
St. Anthony, will not be affected in the very short-term. However, the amount
of VOC contaminants leaving the southwest boundary of TCAAP will be reduced
immediately. If the system requires modification, the plan for modification
will be developed within 150 days of initiation of operation. Operation of

the modifications would be scheduled within 150 days of the submittiny of an
acceptable plan.

The pumping system requires continous operation and maintenance as well as
detailed monitoring of both the ground water and the discharges. It is
expected to cost approximately $8,1000 per month for groundwater monitoring,
operation and routine maintenance in the current configuration. As stated
previously, the discharge will meet all drinking water standards during all
phases of operation. The VOC contaminant concentration in the groundwater
migrating from the southwest TCAAP boundary (groundwater not captured) will

at least meet drinking water standards at the conclusion of the final phase
(approximately 13 months from initiation). Table 1 lists the pertinent VOC
contaminants, the standards and associated carcinogen risks. The carcinogenic
risk associated with the contaminant specific requirements total 4.5 x 10~
under an assumption of additivity of risks. Tables 1, 2 and 3 in conjunction
with the BGRS monitoring plan identifies all parameters monitored and the de-
tection limits associated with the monitoring program for hazardous substances.

Implementability and Feasibility of Selected Remedy

This alternative was chosen bhecause hydraulic gradient control systems such as
the selected choice are a well known technology with a proven record of relia-
bility. While it is expected by U.S. EPA that full control of the migrating
VOCs will require further expansion of the system, the operation of the existing
equipment (the six wells, air stripper and related equipment) can provide some
some control of the contamination immediately.

Costs

The capital cost of planning, construction and other costs for the system
currently existing is approximately 4 Million dollars. Monitoring and oper-
ating costs equal eight (8) to ten (10) thousand dollars per month (up to
$120 thousand per year).

Further capital expenditures may occur within one year should additional
extraction wells be required and significant capital costs will be incurred

if treatment of the air emissions of the air stripper or replacement of the
air stripper with other technologies is required to achieve adequate treatment
of extracted water.

Significant efforts in review and analysis of the results of the initial ninety
(90) days will be required by U.S. EPA and other reviewers of the material.
Performance of analysis of the system operation and proposed modifications will
require intensive efforts to assure timely modifications.
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Community Acceptance

The community has expressed a strong support for a system such as the selected
remedy. During the public comment period held by the U.S. Army reservations
were expressed about the completeness of the system as it is currently designed.
The system in its current configuration has a short trial period (Y0 days) and
is scheduled to be fully modified in approximately one year.

Reservations also were expressed during the public comment period about the

proposed use of the discharged treated water. The U.S. EPA feels that discharge
to the Gravel pit and in-plant use are acceptable end uses for treated water.

State Acceptance

The State of Minnesota through the MPCA concurs with the concepts of a phased
approach of a hydraulic gradient control system such as the selected remedy.
The MPCA listed water quality standards for discharge at the air stripper

are based on a 1072 incremental cancer risk for carcinogens. The U.S. EPA
requirements are based on a 10-® incremental cancer risk for carcinogens at

the receptor. To some degree, the state requirements are possibly stricter

at the receptor due to dilution in the groundwater and the U.S. EPA standards
are stricter for the in-plant users. Overall impacts are equivalent for either
set of standards.

Overall Protection of Human Health and the Environment

The selected system will be operated so as to provide protection of users of the
extracted water discharged in the groundwater and in-plant. The users of ground-
water will not immediately have clean groundwater due to the slow travel time of
groundwater. It is expected that if the system were 1U0% effective in haltiny
the migration of VOC contaminants it would take 25-40 years for the remediation
to be complete.

During all phases of the remedy the protection of receptors will be based on
health criteria, while discharged water will at least meet drinking water
standards. The cumulative carcinogen risk-based criteria for receptors of

1 X 1076 is based on the generally accepted practice for exposure assessments
and alternatives remedy development. (See for example Superfund Public Health
Evaluation Manual-EPA 540/1-86/060 1986 and Guidance on Feasibility Studies
under CERCLA April 1985.
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TABLE 1
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

Contaminant
Specific

Acceptable

Risk Lgve](b)

Expected level

Requirements(a) 10° in discharge

Substance (ppb) (ppb) (ppb)
VOLATILE ORGANIC COMPOUNDS (VOC)
BENZENE 5 (MCL) 0.67 ND
TOULUENE 2000 (MCLGP) ND
CIS 1,2-DICHLORVETHENE p]us 70  (MCLGP) - <1

TRANS 1,2-DICHLOROETHENE <1
l,l-DICHLOROETHENE 7 (MCL) 0.033 <1
1,1,1-TRICHLOROETHANE 200 (MCL) 22 <1
1,1,2-TRICHLOROE THANE 6.1 (RAL) U.6 <1
1,2-DICHLOROETHANE 5 (MCL) 0.38 -
1,1,2-TRICHLOROQE THENE 5 (MCL) 2.8 <5
1,2-DICHLOROPRUOPANE 6 (MCLGP) 0.56 -
1,1,2,2-TETRACHLOROE THANE 6.9 (RAL; 0.7
CARBON TETRACHLORIDE 5 (MCL 0.3
1,1,2-TRICHLOROTRIFLOUROETHANE - - -
CHLOROFORM 5 éRAL; 0.19 <1
VINYL CHLORIDE 2 (MCL 0.015 <2
XYLENE 440 (MCLGP) - ND
1,1-DICHLOROETHANE - {GA) - -
METALS

\

ARSENIC 50 (MCL; 0.25 NA
BARIUM 1000 (MCL 1000 (MCL) NA
CYANIDE 200 (MCL) 200 (wWQc) NA
CADMIUM 5 (MCLP) 0 (WQc) NA
LEAD 20 (MCLGP) 0.031 NA
NICKEL 150 (HA) 15.4 (WQC) NA
MERCURY 2 (MCL) 2,0 (MCL) NA



TABLE 1 - CONTINUATION

Contaminant Acceptable
specific Risk Lgve](b) Expected level
requirements(a) 10~ in discharge
Substance (ppb) {ppb) {ppb)
CHROMIUM 50 (MCL) 50 (MCL) NA
ZINC 5000 (MCL) 500 (WQC) NA
POLYCHLORINATED BIPHENYL
TOTAL 0.008 NA
RADIONUCLIDES

total ALPHA EMITTING
total BETA EMITTING

total GAMMA EMITTING
RADON

AIR EMISSIONS

RADON (At stack)

VOC (total at stack)
VOC (total at boundary)
BENZENE

VINYL CHLORIDE

15 pci/1 (MCL)
50 pci/l (MCL)
50 pci/l

20ppm (ATSOR)
2ppm (ATSDR)

500ppm 2CAA § 112;

10ppm (CAA § 112

-

. - .



~

- -

D e

**Notes for Table 1**

(a) Applicable to all phases, capture and discharge
(b) Receptor based criteria for Phase 2. Laboratory detection limits may be

* ok %k ok % % & o *

subst1guted for criteria levels with U.S. EPA approval. Values are based.
on 107" risk level for carcinogens and for non-carinogens the stricter
1imit determined by MCL, AIC or Water Quality criteria adjusted for inges-
tion of drinking water only.

MCL Maximum Contaminant Leve]

MCL Maximum Contaminant Level Proposed

MCLG Maximum Contaminant Level Goal

MCLGP Maximum Contaminant Level Proposed

HA Lifetime Health Advisory

RAL Recommended Allowable Level - State of Minnesota

SMCL Secondary Maximum Contaminant Level

ND None detectable

NA Not significantly affected by remedy - not expected to be migrating from
sources and will remnain at backyround levels

CAA Clean Air Act

AIC Chronic Acceptable Intake .

WQC Water Quality Criteria - adgpted for ingestion of drinking water only -
concentrations represent 1 X 10~ risk levels

GA Group Action Criteria of 10 ppb adopted

ATSDR Agency for Toxic Substances and Disease Registry recommended action
level for BGRS.



.
Rl -~

.
-

(1)

(2)
(3)

(4)
(5)

Table 2

EFFLUENT MONITORING REQUIREMENTS

Characteristic Measurement Frequency

F]ow-m3/day (MGD) (influent, effuent) continous
Influent total VOC (2) quarterly (1)
Influent trichloroethene quarterly (1)
Effluent total VOC (2) quarterly (1)
Effluent trichloroethene quarterly (1)
Phosphorus-total monthly
Phosphorus-ortho monthly
Lead-total quarterly
Zinc total quarterly
Chromium total quarterly
Copper total quarterly
Nickel total quarterly
Cyanide quarterly
Mercury quarterly
Trichloroethene quarterly (1)
PH quarterly (1)
Arochlor 1248 annual 53)
Arochlor 1260 annual (3)
Arochlor 1254 annual (3)
Arochlor 1242 annual (3)
Arochlor 1016 annual (3)
Radionuclide group (4) -
gross alpha scans quarterly
gross beta scans quarterly
gross gamma scans quarterly
radon 222 quarterly/weekly

Substances on Table 1

monthly (5)

Samples shall be be weekly for first 90 days following start-up
monthly for the remainder through the first 12 months of operation

and quarterly thereafter.

More frequent monitoring maybe required

on the first 90 days of operation of any modifications of system.

Total VOC includes all parameters on Table 1.

Total sampling frequency shall be monthly for first year an

quarterly thereafter,

If substances over criteria table 3 then identify scource compound.

Samples shall be taken at least four times during 90 day trail

period (days, 30, 60, 90) and monthly thereafter.
monitoring requirements is given in text.

Air emission



TABLE 3

SUMMARY OF CRITERIA LEVELS

Criteria for Substances

Period of Operation migrating from TCAAP

Phase I (day 0 - 345) discharge criteria = contaminant

' : specific

- initial opefaﬁion (déy 0 -90) capture criteria = none

- data evaluation and modifications receptor criteria =1 X 10-6 or AIC

proposal (day 90-150)

- U.S. EPA/MPCA review of modification
(day 150-345)

- Construction of modification
(day 195-34)

Phase 2

- operation of modified system (after day 345) discharge criteria = contaminant
specific
capture criteria = contaminagt specific
receptor criteria =1 x 10 ™° or AIC

Later Phases (not anticipated-required if phase 2 criteria not achieved)

- operation of further modifications if
required to achieve or maintain criteria
levels for phase 2

***x  Notes

* discharge criteria applies to discharge of the air stripper and refers
to contaminant specific levels (eg MCL) of table 1.

* capture criteria applies to groundwater migrating of f-TCAAP in both the
Prairie du Chien/Jordan and Hillside Sand aquifers at the southwest
boundary of TCAAP.

* receptor criteria applies to only the treated water leaving the carbon
treatment system for ON-TCAAP use and to only the treated groundwater at

the nearest receptor (generally at the boundary).

* AI% refers to chronic acceptable intake concentration for drinking water
only.

*1 x 10°° refep to total cumultative risk of all carcinogens estimated
tobel x 10 ™ or less

* contaminant specific refers to contaminant specific requirements
(eg MCL, RAL, or AIC)
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RESPONSIVENESS SIMMARY



TWIN CITIES ARMY AMMUNITION PLANT (TCAAP), NEW BRIGHTON, MINNESOTA
BOUNDARY GROUND-WATER RECOVERY SYSTEM
RESPONSIVENESS SUMMARY

This community relations responsiveness summary is divided into the
following sections:

Section I Overview. This section discusses the U.S. Environmental
Protection Agency's (U.S. EPA) preferred alternative for interim
action, and likely public reaction to this alternative.

Background on Communitv Involvement and Concerns. This section

provides a brief history of community interest and concerns at
the TCAAP site.

Section II

Summary of Major Comments Received during the Public Comment
Period and the U.S. EPA responses to the Comments. Both written
and oral comments are categorized by relevant topiecs. U.S. EPA
responses to these major comments are also provided.

Section III

Section IV Remaining Public Concerns. This section describes remaining
community concerns that U.S. EPA, MPCA, and U.S. Army should be

aware of in conducting the interim action at the TCAAP site.

. OVERVIEW

As noted previously in this ROD, the TCAAP site is unique in that it is
the first ROD signed for a Department of Defense federal facility since the
passage of the Superfund Amendments and Reauthorization Act of 1986 (SARA) and
the first action to be implemented under an inter-agency agreement between the
Department of Defense and U.S. EPA. At the time of the public comment period,
an agreement had not been reached between U.S. EPA, MPCA, and the U.S. Army
regarding each organization's roles, responsibilities, and authority at the

An agreement was announced between these three organizations on July

site.
"Agreement."

24, 1987, and is refered to in this responsiveness summary as the

In May 1987, the U.S. Army held a public comment period on this proposed
interim action, which was referred to at that time as a proposed ROD. This
proposed interim action consisted of a boundary ground-water recovery system
-~ a series of six wells that would draw contaminated ground water migrating
off the southwest boundary of the TCAAP facility; treat the ground water with
air stripping; and use a portion of the treated water for in-plant use after
carbon filtration; The remaining portion was to be discharged to the aquifer
through a gravel pit on the TCAAP facility. The comments responded to in
Section III of this responsiveness summary were initially addressed to the
U.S. Army on its proposed interim action, not to U.S. EPA.

U.S. EPA's final alternative for interim action concurs with the U.S.
Army's choice of a ground-water recovery system, with modifications to the
capture criteria and deadlines for meeting these
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criteria. The modifications were, in part, based upon comments received
during the public comment period. Additionally, U.S. EPA's final alternative
for interim action allows for effluent discharge to points other than the
aquifer. This was initially evaluated and proposed by the U.S. Army, who
later withdrew it from their preferred interim action.

Judging from the comments received during the comment period, the public
would strongly support U.S. EPA's final alternative for interim action as a
first step in addressing contamination associated with the site. As detailed
in Section IV of this responsiveness summary, however, the public has numerous
remaining concerns regarding the site. This action by U.S. EPA supplements
the decision proposed by the U.S. Army and presented to the public.

1l. BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS

Contaminated ground water has been an issue of very high concern in the
community since it was initially discovered by MPCA in 1981. In the six years
since the initial discovery, a number of residential and municipal wells have
been abandoned because of high levels of Volatile Organic Compounds (VOCs).

Under the provisions of the Comprehensive Environmental Response
Compensation and Liability Act of 1980 (CERCLA), U.S. EPA and MPCA have taken
a number of actions in the New Brighton/Arden Hills/St. Anthony area,
including replacement of municipal wells in New Brighton and St. Anthony and
the initiation of a region-wide comprehensive study of the contamination,
called a Remedial Investigation/Feasibility Study (RI/FS).

The major suspected source of contamination of the area is the U.S. Army's
TCAAP facility. Also beginning in 1981, the U.S. Army began its own
investigation of contamination at TCAAP, with the assistance of Honeywell,
Inc., which operates a facility under contract at TCAAP. The U.S. Army's
investigation, until recently, has been loosely coordinated with MPCA and U.S.

EPA.

Although the U.S. Army has taken some steps to address the problem
(beginning in 1983 the U.S. Army began supplying bottled water to six
residences adjacent to the southwest boundary of TCAAP. Subsequently, these
residences, along with others in the area, have been connected to municipal
water systems), the general public and elected officials have been vocally and
consistently negative towards the U.S. Army's efforts. The public feels that
the U.S. Army has attempted to conceal the problem and avoid responsibility.
Beginning in 1984, a series of lawsuits were brought against the U.S. Army by
the Cities of New Brighton and St. Anthony, and a number of citizens living in
the area, for property damage and personal injury. Final outcome of these

suits is still pending.

The focus of community concerns has been possible health effects from
contamination at the site, the apparent delays in getting the site cleaned up,
and the role and responsibility of the U.S. Army in addressing these concerns.

R
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1. SUMMARY OF PUBLIC COMMENTS RECEIVED DURING
PUBLIC COMMENT PERIOD AND EPA RESPONSES

Comments raised during the TCAAP public comment period are summarized
below. The U.S. Army held the public comment period between May 10 and June 1,
1987, to receive comments on the proposed interim action: Phase I Boundary
Ground-Water Recovery System, or BGRS. In addition to the public comment’
period, the U.S. Army held a public meeting on May 20, 1987 to take comments
and answer questions. In addition to comments from EPA, the U.S. Army
recéived written comments from 10 individuals. Four other individuals made
verbal comments only. These 14 commentors, their affiliations, and date and
means of comments are detailed in Appendix A. The comments received during
the comment period are categorized by relevant topics.

A. Public Input and Participation

1) The Minnesota Pollution Control Agency (MPCA) commented that the
opportunity for public comment on the BGRS should have occurred prior
to the design of the system so that the system design could take into
consideration MPCA's and the public's comments.

U.S. EPA Response: Comment noted. U.S. EPA's ROD takes into account
the immediate availability of the U.S. Army system and the
modifications requested by the State of Minnesota.

2) "Preserve Our Land" commented that the documents that the public was
asked to comment on at the May 20, 1987 public meeting were not
placed in the St. Anthony Library until several hours prior to the
meeting, making it impossible to read before the public meeting.

U.S. EPA Response: Comment noted.

B. Application of Federal Statutes

1) Briggs & Morgan commented that contrary to the provisions of Section
117 of SARA, the U.S. Army has not provided an analysis of
alternative proposals that were considered and rejected.
Additionally, "Citizens for a Better Environment" (CBE) commented
that it was not clear what other treatment options were considered.

U.S. EPA Response: The GRAAA prepared by the U.S. Army did provide
analysis of alternative remedial actions. U.S. EPA notes that these
comments are valid for the text of the ROD, however, U.S. EPA is
faced with a completed system vs. alternatives that would take some
time to complete. Beecause U.S. EPA has determined that operation of
the existing six wells will provide some degree of protection, it is
advisable to start intercepting contaminated ground water now and
modify the system as required to provide complete protection of human

health and the environment.

2) MPCA commented that the Ground Water Remedial Action Alternatives
Analysis (GRAAA) outlines six ground-water extraction scenazrios. The
BGRS, as described, does not conform to any of the six scenarios.
Selection of a remedy that was not discussed as an alternative is
inconsistent with the procedures in CERCLA and the NCP.
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U.S. EPA Response: This ROD is the U.S. EPA decision. The proposed
BGRS is different than the six alternatives in the GRAAA. A decision
different than alternatives is not contrary to statute (CERCLA/SARA)
or regulation (the NCP). The U.S. EPA decision is to operate the six
wells as partial fulfillment of the Hillside Sand aquifer gradient
control system required in Attachment 2 of the Interagency )
Agreement. After 90 days from the time of initial operation the
system shall be reviewed for adequacy of controcl and level of
treatment provided in both the Hillside Sand and Prairie du
Chien/Jordan aquifers, and modifications will be designed,
constructed and operated on schedule.

MPCA commented that the BGRS is a remedial action, and, therefore,
requires the U.S. EPA Administrator's approval.

U.S. EPA Response: Comment noted and agreed with.

Briggs & Morgan commented that the U.S. Army did not establish a
Technical Review Committee, as provided for in Section 211 of SARA,

to review the BGRS.

U.S. EPA Response: A Technical Review Committee is not required in
every instance, and is not an approving body for Remedial Actions.
Remedial Actions are a joint decision between the federal agency and
U.S. EPA according to Section 120 except in instances of disagreement
where the U.S. EPA Administrator makes the final determination.
However, it is the understanding of U.S. EPA that the U.S. Army does
intend to set up a Technical Review Committee and has begun planning

for one.

Briggs and Morgan commented that contrary to the provisions of
Section 120 of SARA, neither the City of St. Anthony nor the State of
Minnesota were invited to participate or included in the planning or

selection of the BGRS.

U.S. EPA Response: Comment noted.

MPCA commented that the contemplated Phase II and Phase III
activities conducted by the U.S. Army must be consistent with the
conclusions of the regional MPCA/U.S. EPA RI/FS currently under way

and with CERCLA.

U.S. EPA Response: Comment noted. The Agreement will ensure this to
be so.

MPCA commented that it does not agree with the U.S. Army's
interpretation of factors applied in selection of Applicable or
Relevant and Appropriate Requirements (ARARs). As stated in CERCLA
Section 120(a)(2), "all guidelines, rules, regulations and
criteria... applicable to remedial actions...shall also be applicable
to facilities which are owned or operated by...the United States..."
U.S. EPA Response: The U.S. Army decision relied only on promulgated
rules that are legally applicable. The correct interpretation is
that guidelines, rules, regulations and criteria may be relevant and

appropriate even if not legally applicable.
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8) MPCA commented that ARARs apply both to treatment prior to discharge
and ground-water cleanup.

U.S. EPA Response: U.S. EPA agrees with the MPCA comment and has
incorporated it into this ROD.

9) CBE commented that water quality criteria and ARARs should be
applicable to all phases of the remedial action,

U.S. EPA Response: U.S. EPA agrees with the CBE comment and has
incorporated it into this ROD. Drinking water standards will apply
to all discharged water. Users of the treated water will be
protected to an even greater degree.

C. Application of State Statutes

A number of the comments received regarding the application of state
statutes dealt specifically with State permits regarding the BGRS. The U.S.
Army was granted State permits for the BGRS by the Minnesota Department of
Natural Resources (MDNR) and MPCA. A number of the comments received,
therefore, address the BGRS in reference to these permits. The U.S. Army, in
responding to these comments, claimed that because the BGRS was a remedial
action, it no longer required these permits.

The U.S. Army is correct in that remedial actions do not require a
permit. However, the remedial action must meet all substantive and procedural
requirements of such permits. In short, all reqirements of a permit must be
met, even though the physical paper of a permit is not required.

Exceptions to meeting the requirements are possible with special notices
to the State and other conditions. No exception to the permit requirement is
desired for the Gradient Control System in this ROD.

1) CBE commented that modification provisions are not specified in the
U.S. Army's proposed interim action document. Additionally, MPCA
commented that the Army has not submitted documents outlining
modification provisions for ensuring capture of VOC-contaminated
water in other regional aquifers. The National Pollutant Discharge
Elimination System/State Disposal System (NPDES/SDS) Permit
specifically outlines the procedures necessary to address all
regional ground-water contamination emanating from TCAAP.

U.S. EPA Response: This ROD incorporates the same type of provisions
as the NPDES/SDS permit and the potential need for modifications. A
schedule for modifications is incorporated in this ROD. The
attachment to the NPDES/SDS permit was adopted from the Agreement
then being negotiated. These requirements are now in the signed

Agreement.

2) MPCA commented that the MPDES/SDS Permit establishes water criteria
for ground-water migrating off TCAAP. The BGRS must be modified,
within the appropriate time frames to meet these criteria.’~
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U.S. EPA Response: This ROD incorporates the same type of provisions

as the NPDES/SDS permit and the potential need for modifications. A
schedule for modifications is incorporated in this ROD and are
consistent with that in the Agreement.

MPCA commented that the U.S. Army must submit to MPCA an Air Quality
Emissions Facility Permit Application. MPCA does not view the BGRS
as a separate facility for the purpose of an air quality permit.’
Rather, the TCAAP facility includes all air emissions sources,
including the BGRS. The U.S. Army must consider compliance with Best
Available Control Technology (BACT) to address air emissions from the
TCAAP facility.

U.S. EPA Response: 1In consultation with MPCA, this ROD incorporates
provisions for emission controls should the need be demonstrated
based on the initial 90 days of operation.

MDNR commented that it considers the initial 90 days of pumping to be
a test of the system and the State Permit (MDNR Appropriation Permit
87-6048) will be amended based on the findings of data collected

during this period.

U.S. EPA Response: Comment noted.

The City of New Brighton commented that it supports State Disposal
System Permit No.: MN0056952, and MDNR Appropriation Permit 87-6048
and believes the U.S. Army should comply with both.

U.S. EPA Response: Comment noted.

MPCA and CBE commented that, regarding applicable State standards for
raw water supplies and surface water discharges, it appears from
review of the U.S. Army's proposed interim action document that the
U.S. Army has chosen to use only numeric standards from Chapter 7050
and has not addressed the impact of narrative standards in this
Chapter as it would affect ARARs. These narrative sections allow the
MPCA to derive criteria and set standards to protect human health
consumption of water and aquatic organisms, and protect aquatic life
from acute and chronic toxicity, test impairment and bicaccumulation
in ground water and surface waters as appropriate. These are
essentially the same criteria, which the proposed interim action
document has identified as relevant and appropriate on page five as
Federal ARARs. MPCA commented that any discharge into Rice Creek
would be in direct violation of the NPDES/SDS Permit.

U.S. EPA Response: Comment noted. ARARs are incorporated in with
the capture zone (ground-water cleanup) and discharge requirements of
this ROD. It should be noted that ARARs are minimum standards and
the first priority is the protection of public health and the

environment.

CBE commented that the U.S. Army BGRS needs to comply with:

-
’
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- MN Rules Ch. 7050.0210 STANDARDS FOR DISCHARGE TO WATERS OF THE
STATE, specifically Subparts 6, 9 and 14.

- MN Rule Ch. 7050.0220 SPECIFIC STANDARDS OF QUALITY AND PURITY
FOR DESIGNATED CLASSES OF WATERS OF THE STATE. .

- MN Rules Ch. 7060.0600, Subpart 4 Toxic pollutants.

U.S. EPA Response: Comment noted. ARARs are incorporated in with
the capture zone (ground-water cleanup) and discharge requirements of
this ROD. If should be noted that ARARs are minimum standards and
the first priority is the protection of public health and the
environment.

D. Regional Extent and Responsibility of Contamination

1)

2)

3)

Briggs and Morgan, the City of St. Anthony, Bruce A. Liesch and MPCA,
all commented that it is arbitrary to assume that the plume of
contaminated ground water only reaches as far as the City of New
Brighton, and that significant data exists to indicate that TCAAP
contamination extends beyond the New Brighton municipal wells.
Several of these commentators go on to say that TCAAP is the source
of a regional contaminant plume that has contaminated wells in St.

Anthony. .

U.S. EPA Response: U.S. EPA and MPCA agree (with each other) that
contamination is likely/probably extending from TCAAP to the St.
Anthony Area. Differences in constituents and ratio of contaminants
are found at St. Anthony and may be explained either as a separate
case of contamination, or as the U.S. EPA/MPCA believes, these
differences may be explained by degradation of compounds and perhaps
comingling of other sources. The Phase I Study is intended to
determine if TCAAP is the source of contaminants in St. Anthony.

Under the Agreement, U.S. EPA and MPCA are the determiners of the
source of contaminants and will define the plume to be addressed
under the TCAAP Feasibility Study.

Additionally, the City of New Brighton and Mr. Fuhr commented that a
comprehensive final remedy requiring regional clean up of
contaminated ground water needs to be reached quickly.

U.S. EPA Response: U.S. EPA agrees, however, a final remedy can be
selected only after characterization of contaminants and study of
alternatives, as outlined in CERCLA, SARA, and the NCP. This
characterization will occur in the Phase IA Remedial Investigation
conducted by U.S. EPA/MPCA and the on-TCAAP Remedial Investigation

conducted by the U.S. Army.

Ms. Winiecki commented that the BGRS does not address the problem of
the 14 families who have wells on the east side of Round Lake and
that sediment in Round Lake has unusually high concentrations of PCBs.
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U.S. EPA Response: The U.S. Army has addressed the wells by sampling
wells at the area near Round Lake. The U.S. EPA sewer line pre-study
will be finished this fall and will most likely recommend further
study be undertaken in an RI/FS to address the PCB contamination in

Round Lake.

E. Bedrock Contamination and Monitoring

D

2)

3)

Bruce A. Liesch commented that ground-water contamination has
occurred from migration of contaminants through the bedrock system
and a bedrock recovery system should be installed immediately to

intercept it.

U.S. EPA Response: The U.S. EPA and MPCA analysis does not show
sufficient protection of the bedrock (Prairie du Chien/Jordan)
aquifer by the U.S. Army's proposal. However, benefits from the
operation of the existing system do not warrant waiting to construct
a bedrock capture system. This ROD is to operate the existing system
and plan modifications using operating data from the first 90 days to
adequately protect both the Hillside Sand and Prairie du Chein/Jordan
aquifers.

Bruce A. Liesch commented that the proposed bedrock recovery system
proposed in the Ground Water Remedial Program Plan (GRPP) does not
include recovery of the south plume as defined by MPCA in the
Multi-Point Source RI. Without interception of the south plume, a
bedrock plume will continue to migrate from TCAAP, even after the
TGRS is fully implemented.

U.S. EPA Response: The south plume is primarily within the Hillside
Sand aquifer at the boundary of TCAAP. The existing six well system
will intercept the migration of the VOC contamination. After the
first 90 days the system will be modified to insure the adequate
protection of both the Hillside Sand and Prairie du Chein/Jordan

aquifers.

Bruce A. Liesch commented that the U.S. Army proposed to determine
the need for bedrock recovery wells along the southwest TCAAP border
based on the drawdown influences in the bedrock from BGRS pumping.
To do this a series of well nests would need to be present to
determine the hydraulic response in the upper, middle and lower units
of both bedrock aquifers. This is needed to observe how deep the
hydraulic response from the BGRS system operation propagates. The
City of St. Anthony adds that it is unclear whether removal of
contaminated water from deeper aquifers and upward draw can be
accomplished through the BGRS, and, further there is no means to
verify whether this is taking place.

U.S. EPA Response: The existing monitoring network is adequate to
demonstrate if adequate upward draw from bedrock exists. U.S. EPA
expects that the first 90 days of operation and data collection will
demonstrate that modifications will be needed (e.g., if bedrock
extraction wells need to be constructed and operated).




F. Monitoring of BGRS

1)

The City of New Brighton commented that it is crucial that monitoring
be able to determine whether the system is effectively intercepting
contaminated ground water above the concentrations of concern
established by U.S. EPA and MPCA. Such a monitoring program should
include:

a) The ability to determine the 3-dimensional capture zones for
individual -extraction wells and the gradients control system

collectively;

b) The ability of the gradients control system to respond to
short-term and seasonal changes in the ambient hydraulic
gradients; and

c) An ability to locate down gradient monitoring points that can
demonstrate that no contaminated ground water is bypassing the
gradient control system.

U.S. EPA Response: U.S. EPA has addressed these concerns in this
ROD. U.S. EPA feels the total system performance (as opposed to
individual wells) is the most important monitoring requirement. The
monitoring system will reflect vertical as well as horizontal
performance and reflect seasonal fluctuations in the first year.
Planned quarterly monitoring may be modified if short term changes in
the first year require more frequent monitoring in the future.

This monitoring will be performed by the U.S. Army under review and
oversight by MPCA and U.S. EPA.

Mr. Fuhr commented that the BGRS should be monitored continuously by
an outside party, preferably MPCA.

U.S. EPA Response: U.S. EPA feels that the planned first year
monitoring of the system should be sufficient to evaluate total
system performance, as well as determine the frequency of monitoring
necessary in subsequent years. The monitoring will be performed by
the U.S. Army under review and oversight by MPCA and U.S. EPA. Under
the Agreement the costs of oversight are reimbursed by the U.S. Army.

G. Effluent Discharge Issues

1)

The City of New Brighton commented that the treatment system needs to
meet discharge limitations on a consistent basis. An effective
monitoring of the gravel pit discharge must include:

a) A detailed water balance of the TCAAP area;

b) Ground-water quality downgradient in all directions of the
gravel pit discharge; -

c) On-going monitoring of hydraulic gradient response to the
recharge in the vicinity of the kame; and
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d) Monthly water quality monitoring until the boundary gradient
control wells are intercepting effluent-derived ground water.

U.S. EPA Response: A detailed water balance based on calculated
values will be required within 30 days prior to operations.
Periodically thereafter, based on actual operation data, a water
balance will be required. Ground-water quality and gradient
monitoring will be required as part of the operation of the systems.

MDNR commented it continues its support to use the gravel pit for
discharge as a reasonable use of water and as a water conservation

measure.

U.S. EPA Response: Comment noted. Under this ROD the gravel pit
will be the normal discharge point for BGRS-treated water that is not
used for in-plant use.

MDNR commented that any discharge of treated water to Rice Creek that
reduces the cost-effectiveness of the Rice Creek Watershed District's
work, in particular their efforts to reduce phosphorous
concentrations, would not be supported.

U.S. EPA Response: The discharge to Rice Creek is allowed and notice
is given in this ROD. Discharge requires that nutrients including
phosphorus may not be increased from current loadings in Rice Creek
as it enters TCAAP. Discharge to any surface water, including Rice
Creek, may not occur except in a manner acceptable to U.S. EPA and

MPCA.

The City of New Brighton commented that the possibility exists that
effluent discharge into Rice Creek could improve water quality in
Long Lake, and therefore, the possibility of discharging effluent
into Rice Creek should be retained, while the concentration of
Hillside Sand ground water is studied more thoroughly.

U.S. EPA Response: This ROD allows that discharge to Rice Creek is
allowed if required and notice is given. Discharge requires that
nutrients including phosphorus may not be increased from current
loadings in Rice Creek as it enters TCAAP. The possibility of
improving water quality through dilution with treated water can be
considered in the future using data collected in earlier phases of

operation.

Mr. Fuhr commented that there is a need to be very careful about any
discharge into Rice Creek because it eventually flows to the
Mississippi River, which is a major source of drinking water in the

area. .

U.S. EPA Response: Comment noted. This ROD allows discharge to Rice
Creek or other surface waters only after treatment and an acceptable
monitoring plan is in place to prevent the discharge of contaminants
or nutrients to any surface water including Rice Creek. The
discharge to Rice Creek must be acceptable to U.S. EPA and MPCA.
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CBE commented that the impacts of high manganese levels should be
assessed before any effluent is discharged in Rice Creek.

U.S. EPA Response: Comment noted. This ROD allows discharge to Rice
Creek or other surface waters only after treatment and an acceptable

monitoring plan is in place to prevent the discharge of contamlnants

or nutrients to any surface water including Rice Creek.

H. Contingencies

o

2)

MPCA commented that it wished to know the U.S. Army's plans should
the BGRS have a breakdown.

U.S. EPA Response: The operating conditions in this ROD ensure the
BGRS will not operate unless an acceptable treatment system is in
operation prior to discharge. The system will be shut down
completely for repairs or during emergencies:

MDNR commented that a question has arisen concerning the timing of
the installation of additional remedial measures. If the testing of
the system shows, for example, that sufficient "upwelling" from the
Unit 4 aquifer is not occurring, will the U.S. Army be able to
install an additional well or wells this year or will the U.S. Army
have to wait for another budget cycle to get the funding. Any delay
in improving the system, if it is shown to be necessary, would not be
in the mutual best interest of the U.S. Army and the State.

U.S. EPA Response: The U.S. Army has made assurances that funds are
available and no delays will occur due to budget cycle constraints.

. Health Issues

1)

2)

MPCA commented that it is unclear how the U.S. Army can assure that
air emissions from the BGRS and other TCAAP sources not adversely
impact human health, welfare and the environment.

U.S. EPA Response: No acute or chronic health problems are
anticipated. After the first 90 days of operation, U.S. EPA will
conduct a study to determine if emission control is required. The
air emission requirements and monitoring is sufficient to protect
public health.

Briggs & Morgan commented that the U.S. Army has not proposed a
program to monitor the health of the citizens.

U.S. EPA Response: There are several studies currently under way
which address tHe health concerns of citizens in the area. First, as
Senator Novak explained at the May 20, 1987 public meeting, the
Minnesota Department of Health will be conducting a state-wide cancer
surveillance study which will place a special emphasis on areas such
as New Brighton and St. Anthony where an environmental event may have
occurred. Additionally, a public health evaluation is being
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conducted by MPCA as part of their comprehensive study of
ground-water contamination in the New Brighton/Arrden Hills/St.

Anthony area.

The Agency for Toxic Substance and Disease Registry (ATSDR),
established in CERCLA and given additional duties under SARA, is to
perform a health assessment at each facility on the National i
Priorities List (NPL) prior to December 10, 1989. Work on the TCAAP
area assessment is in a preliminary planning stage. On May 18, 1987
ATSDR received a citizens' petition from the Village of St. Anthony
and 14 individual families asking that the TCAAP area assessment be

given priority.

Mr. Fuhr commented that a third party should conduct a health study
on people living in the area over the past 30 years. Similarly,
"Preserve Our Land" commented that any health study conducted should
encompass the area affected by the "contaminant plume” as identified
in the Volume I Work Plan of MPCA's regional study.

U.S. EPA Response: As noted in the previous response, ATSDR, MDH and
MPCA are conducting studies which will address both of these concerns.

J. Specific Comments On Facts and Language used in the Army's Proposed
Interim Action Document

The Minnesota Department of Health (MDH) commented that the statement
"There are no existing Minnesota drinking water standards and
criteria which are legally enforceable" contained on page six under
the section entitled Raw Water Supply is incorrect. Minnesota Rules,
Chapter 4720 contain legally enforceable drinking water standards

applicable to public water supplies.

U.S. EPA Response: MDH is correct. Currently, however, there are no
enforceable standards for some VOCs. Therefore, for those
contaminants where no Maximum Contaminant Levels (MCL) exists,
non-zero MCLGs, Health Advisories, or other criteria will be used.

MPCA commented that its comments on the BGRS were not evaluated
and/or incorporated into design and construction of the system.

U.S. EPA Response: U.S. EPA has worked with MPCA in developing the
requirements for operation in this ROD. Modifications to the system
will be submitted by the U.S. Army before the 150th day of operation
and subject to acceptance by both U.S. EPA and MPCA.

MPCA commented that on-TCAAP regional monitoring wells located down
gradient of disposal sites have shown VOC-contamination at levels in
excess of 40 ppm; private wells located immediately adjacent to an
downgradient of TCAAP have VOC-contamination levels in excess of

7 ppm. Therefore, the U.S. Army's references to low contaminant

levels is in error.

U.S. EPA Response: MPCA is correct.
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MPCA commented that previous interim response actions to provide
potable water to residents of Arden Hills, New Brighton and St.
Anthony were provided by EPA and/or MPCA. Additional response
actions are underway to provide or maintain adequate drinking water
supplies in New Brighton and Arden Hills as a result of the regional
ground-water contamination. Also, it should be noted that the "
Mingelkoch & Gordon Rendering Plants are using bottled water for
drinking water supplies due to the regional contamination.
Therefore, the U.S. Army's statement regarding available alternative
water supplies is misleading.

U.S. EPA Response: MPCA is correct.

MPCA commented that the U.S. Army states that "there are hazardous
substances but no known pollutants or contaminants, as defined by
SARA, crossing the boundary." MPCA disagrees with this statement
given that the definition of "pollutant or contaminant” does include
several of the substances found migrating from TCAAP. These
substances are known or suspected cancer-causing compounds.

U.S. EPA Response: U.S. EPA is in agreement with this comment, and
it has been incorporated into this ROD. Additionally, the difference
in category of substances makes no difference in developing a
remedial action.

MPCA & CBE commented that Minnesota Water Quality Standards are now
found in Minnesota Rules, Chapter 7050. Similar incorrect citations
are to be found on page six of the U.S. Army's proposed interim
action document.

U.S. EPA Response: Comment noted.

CBE commented that the table of standards for Rice Creek is
incomplete and at least should include the total chromium value of

.05 milligrams per liter (mg/l).

U.S. EPA Response: This value will be incorporated in the criteria
values and limits for discharge if a discharge to surface waters is
requested. '

CBE commented that it is a contradiction to state that there are no
Federal or State ambient air quality standards applicable to the
emission of VOCs from the BGRS and to then state the BGRS VOC air
emissions are below any known regulated levels.

U.S. EPA Response: Comment noted. The air emission regulations for
VOCs only apply‘'to cases where combined emissions total more than 25
tons per year. Control requirements may be applicable (such as Best
Available Control Technology) and will be evaluated during the first
90 days of operation.
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The Metropolitan Waste Control Commission commented that the U.S.
Army's proposed interim action document did not address the
maintenance of the BGRS air strippers, specifically any bypass to the

sanitary sewer.

U.S. EPA Response: Any discharge to the sewer will require prior
approval by the Metropolitan Waste Control Commission.

K. Selection and Application of MCLs

.1)

2)

3

4)

MDH commented that the estimated TCE intercept level of 10 ppb from
the Hillside Sand and Prairie du Chien/Jordan aquifiers at the
southwest boundary of TCAAP is unacceptable. EPA has proposed an MCL
for TCE at 5 ppb, and it is MDH's position that the BGRS must
intercept TCE at levels not exceeding 5 ppb.

U.S. EPA Response: This ROD requires a capture criteria for TCE of 5
ppb or better. Additionally, other substances will also be monitored
to insure that no risk occurs from substances other than TCE. See
Table 1 for criteria levels.

Bruce A. Liesch commented that the proposed system allows VOCs with
concentrations that exceed 10 ppb, to move past the north and socuth
borders of the ground-water recovery area.

U.S. EPA Response: The system will be operated for 90 days. If
ground water contaminated with VOCs in excess of 5 ppb is not
captured, modifications to ensure adequate capture are required.

MPCA commented that the U.S. Army states the "BGRS System ... is
expected to achieve a zone of capture to 10 ppb TCE at the southwest
boundary," however, Honeywell's April 27, 1987 written comments to
MPCA contradict this statement. Honeywell estimated that (1) 100
percent remeval of VOCs from Unit 3, and (2) 25-100 percent removal
of VOCs from Unit &4 would occur.

U.S. EPA Response: The system will be operated for 90 days. If
ground water contaminated with VOCs in excess of 5 ppb is not
captured, modifications to ensure adequate capture are required.

MPCA commented that Section 120 (d) of CERCLA requires the attainment
of MCLGs including 2.8 ppb for TCE. It is unclear, therefore, how
the 10 ppb TCE aquifier cleanup level was developed and chosen since
a health risk assessment was never conducted at TCAAP.

U.S. EPA Response: This ROD requires clean up to the MCL for
constituents suth as trichloroethene and vinyl chloride that have
MCLs established. MCLs are the standards used for municipal drinking
water supplies. Some constituents of contamination do not have MCLs,
so other standards are used. The criteria values are given in

Table 1 of this ROD. Users of water will be protected to U.S. EPA's

public health criteria. e
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In a follow up comment, MPCA added, that it is apparent from the U.S.
Army's proposed interim action document that the U.S. Army intends to
have standards applied to the BGRS treatment system only and will
dispense with cleanup standards for the affected aquifier until such
time as a health risk assessment is completed through the RI/FS. .

U.S. EPA Response: Plume capture criteria are drinking water
standards. Additionally, receptors will be protected to a greater
degree. This approach assures that the ground water leaving TCAAP at
the southwest boundary is appropriate for drinking water aquifers.

CBE commented that since TCE and other VOCs are not naturally present
in the affected aquifers, no amount should be left in the system.

U.S. EPA Response: No method of ground-water treatment can assure
contaminant free ground water once it has been contaminated.
However, criteria levels set forth in this ROD will achieve a safe
drinking water supply in both aquifers.

L. Other Comments

1)

2)

3

Senator Steve Novak commented that the Minnesota legislature had
recently appropriated funds to the State's Attorney General for the
purposes of a lawsuit should the site not be cleaned up in a
satisfactory manner. Senator Novak noted, however, that he hoped
that the State, U.S. EPA, the U.S. Army, and the local community
could work together to resolve the issue, and that a lawsuit on the
part of the State would only be used as a last resort.

U.S. EPA Response: The Agreement between U.S. EPA, MPCA, and the
Army, as well as the provisions of CERCLA, SARA, and the NCP, ensure
that both the State, through MPCA (a party to the Agreement), and the
local communities through the public participation requirements will
have input into any final decisions made, and that the investigation
and remediation of the site will take place in a timely manner. The
U.S. Army is currently establishing a Technical Review Committee to
further local involvement.

Every commentor noted that the problems associated with TCAAP have
been known for a number of years and that the U.S. Army was not
responding to the problem with sufficient speed. All commentors
urged that the process be speeded up.

U.S. EPA Response: The Agreement between U.S. EPA, MPCA, and the
U.S. Army, as well as the provisions of SARA, call for a timely
remediation of the problem, and U.S. EPA believes that cleanup
efforts at TCAAP will move forward in a timely manner under these
provisions. The Agreement allows for oversight of Army Actions and
consistency with U.S. EPA and MPCA standards.

Bruce A. Liesch commented that the BGRS should be expanded laterally
to intercept ground water exceeding established or proposed drinking
water criteria.
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U.S. EPA Response: The requirements for capture is based on drinking
water standard when such standards exist. If lateral (or vertical)
expansion is required to meet criteria, modifications will occur.

The City of New Brighton and CBE commented that a final remedy must
be reached with the appropriate input and oversight from all
concerned regulatory agencies and affected parties.

U.S. EPA Response: The Agreement between U.S. EPA, MPCA and the
Army, as well as the provisions of CERCLA, SARA, and the NPL ensure
that a full community relations program will be implemented. The
Agreement allows for oversight of U.S. Army Actions by U.S. EPA and
MPCA and consistency with U.S. EPA and MPCA standards.

"Preserve Our Land" commented that Honeywell was the main polluter at
the facility and they should be made to bare the brunt of the cleanup

costs.

U.S. EPA Response: The goal of the Superfund program established by
Congress is to protect public health and the environment. A tool
given to EPA was joint and severe liability. At federal facilities
EPA holds the "agency" responsible and leaves the contractors
involvement up to the "agency." No "equity" considerations are
required by the Congressional goal.

Mr. Myslajek commented that the contaminated ground water should be
left untouched for the next 100 years and the cleanup funds should be
used to draw water from the Mississippi River.

U.S. EPA Response: The provisions of CERCLA and SARA are such that
the feasibility study on regional ground-water contamination will
examine the option of not taking any remedial action to clean up
contaminated ground water and will be one of the options the public
will have an opportunity to comment on.

Ms. Winiecki commented that the families who have wells on the east
side of Round Lake should be furnished with uncontaminated water.

U.S. EPA Response: The U.S. Army tested several residential wells in
the area of Round Lake. All tests indicate that the wells are
acceptable for potable use. Individual well analysis has been sent
to the homeowner whose wells were tested.

The City of St. Anthony commented that the U.S. Army has not proposed
a program to compensate the affected individuals for damage to their
health and property.

U.S. EPA Response: Comment noted.
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IV. REMAINING PUBLIC CONCERNS

The public took a favorable, if somewhat guarded, reaction to the BGRS.
It is their hope that the BGRS is a first step toward a much-delayed cleanup
of the source of regional contamination. Specific concerns which remain are:

The effectiveness of the BGRS and the effectiveness of its
monitoring program;

The ability of U.S. EPA and MPCA to oversee and monitor the
U.S. Army;

The ability for the public to actually have input it the
cleanup process;

Inclusion of St. Anthony in the final remedies;

Repayment of past-expenses to affected communities and

families; and

Health related concerns.
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APPENDIX A
COMMENTORS ON THE U.S. ARMY'S PROPOSED INTERIM ACTION DOCUMENT

In addition to U.S. EPA, there were 14 commentators on the Army's proposed
interim action. Each commentator, and the way they are referred to in the
Responsiveness Summary is listed below.

b State Senator Steve Novak made verbal comments at
the May 20, 1987 public meeting. Comments from
Senator Novak are attributed to him by name.

. Barbara Simms, Assistant Executive Director of the
Minnesota Pollution Control Agency, made verbal
comments at the May 20, 1987 public meeting, and
submitted written comments in a letter dated June 1,
1987. Comments from this source are attributed to
the Minnesota Pollution Control Agency (MPCA).

. Ron Nargant, Director of the Division of Waters,
Minnesota Department of Natural Resources, submitted
written comments in a letter dated June 1, 1987.
Comments from this source are attributed to the
Minnesota Department of Natural Resources (MDNR).

. David Gray of the Minnesota Department of Health
submitted written comments in a letter dated May 29,
1987. Comments from this source are attributed to
the Minnesota Department of Health (MDH).

* Peter Berglund, Staff Engineer, Industrial Waste
Division, Twin Cities Area Metropolitan Waste Control
Commission submitted written comments in a letter
dated May 28, 1987. Comments from this source are
attributed to the Metropolitan Waste Control
Commission.

. William R. Skallerud, of the firm LeFevere, Lefler,
Kennedy, O'Brien & Drawz, representing the City of
New Brighton, submitted written comments in a letter
dated June 1, 1987. Comments from this source are
attributed to the City of New Brighton.

. David M. Childs, the City Manager for St. Anthony
Village, submitted written comments on behalf of the
City Council of the City of St. Anthony in a letter
dated May 28, 1987. Comments from this source are
attributed to the City of St. Anthony. -
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David C. McDonald of the firm Briggs & Morgan, on
behalf of the City of St. Anthony and various
families in the St. Anthony area, made verbal
comments at the May 20, 1987 public meeting and
submitted comments in a letter dated June 1, 1987.
Comments from this source are attributed to Briggs &
Morgan.

Kenneth P. Olson, of the firm Bruce A. Liesch
Associates, Inc., technical representatives to the
City of St. Anthony and select private citizens down
gradient of TCAAP, made verbal comments at the May
20, 1987 public meeting and submitted written
comments in a letter dated May 27, 1987. Comments
from this source are attributed to Bruce A. Liesch.

Nickalas Tiedeken, a representative of the
organization "Citizens for a Better Environment' made
verbal comments at the May 20, 1987 public meeting
and submitted written comments in a letter dated June
1, 1987. Part of Mr. Tiedeken's statement and
correspondence are in the form of questions about
various issues associated with TCAPP, rather than
comments on the proposed interim action. Comments on
the proposed interim action have been incorporated
into the Responsiveness Summary. Mr. Tiedeken's
comments are attributed to "Citizen's for a Better
Environment" (CBE).

Gary Payne, a citizen of Minnesota, and a
representative of the organization "Preserve Our
Land" made verbal comments at the May 20, 1987 public
meeting. Additionally, Robert Lohman submitted
written comments on behalf of "Preserve Our Land" in
a letter dated April 29, 1987. Part of Mr. Lohman's
correspondence is in the form of questions about
various issues associated with TCAAP, rather than
comments on the proposed interim action. Comments on
the proposed interim action have been incorporated
into the Responsiveness Summary. Mr. Payne's and Mr.
LohmaP's comments are attributed to "Preserve Our
Land."

Jerry Fuhr, a citizen from New Brighton, made
verbal comments at the May 20, 1987 public meeting.
Comments from Mr. Fuhr are attributed to him by name.

John Myslajek made verbal comments at the May 20,
1987 public meeting. Comments from Mr. Myslajek are
attributed to him by name.

Jeanne Winiecki, a citizen of Arden Hills, made
verbal comments at the May 20, 1987 public meeting.
Comments from Ms. Winiecki are attributed to her by
name.



ARARs
ATSDR
BACT
BGRS
CBE

CERCLA

GRAAA
GRP
GRPP
MCL
MCLé
MDH
MDNR
MPCA
MWCC
NCP
NPDES

NPDES/SDS

PCBs
ppb
ppm
RI/FS
ROD

SARA

-20-

APPENDIX B
DEFINITIONS

Applicable or Relevant and Appropriate Requirements
Agency for Toxic Substance and Disease Registry
Besf Availabie Control Technology

Boundary Ground-Water Recovery System

Citizens for a Better Environment

Comprehensive Environmental Response Compensation and Liability
Act of 1980

Ground Water Remedial Action Alternatives Analysis
Ground Water Remedial Program

Ground Water Remedial Program Plan

Maximum Contaminant Levels

Maximum Contaminant Level Goals

Minnesota Department of Health

Minnesota Departmeﬁt of Natural Resources
Minnesota Pollution Control Agency
Metropolitan Waste Control Commission

National Contingency Plan

National Pollutant Discharge Elimination System

National Pollutant Discharge Elimination System/State Disposal
System

Polychlorinated Biphenyls

Parts per billion

Parts per million

Remedial Investigation/Feasibility Study
Record of Decision

Superfund Amendments and Reauthorization Act of 1986



TCAAP
TCE

TGRS

U.S. EPA

VOCs
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Twin Cities Army Ammunition
Trichloroethylene

Twin Cities Army Ammunition
System

United States Environmental

Volatile Organic Compounds

Plant

Plant (TCAAP) Ground-Water Recovery

Protection Agency
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EXECUTIVE SUMMARY

Volatile organic compounds (VOCs) are present
-in TCAAP groundwater. As a result of this presence, a

commitment has been made to remediate TCAAP groundwater.

Remediation of TCAAP groundwater will be done
by installing a contaminated groundwater recovery system and

a treatment system.

Groundwater recovery involves the
installation of a series of recovery wells designed to

collect contaminated groundwater.

Treatment alternatives involving air
stripping and granular activated carbon (GAC) technologies
were evaluated in conjunction with treated water end-use
alternatives. Air stripping is demonstrated to be the
appropriate treatment technology for groundwater remediation
at TCAAP. Treated water would be used as a TCAAP raw water
supply in conjunction with alternative end uses of treated
water return to contamination source areas, recharge to

Arsenal Sand and Gravel Pits or surface discharge.

A Groundwater Remediation Program Plan (GRPP)
has been prepareé and the plan recommends implementaticn in

three stages:
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Boundary Groundwatar Recoveary System (3GRS) operated at

an estimated 750 gpm is intended to be constructed and

operated in 1986.

TCAAP Groundwater Recovery System (TGRS) operated at an
estimated 1275 gpm, represents an expansion of the BGRS.

The TGRS is intended to be constructed and orerated in

1987.

Plume Groundwater Recovery System (PGRS). The size and

cost of the PGRS is determined by the extent of the VOC

plume and remediation criteria. The PGRS is intended be

constructed and operated in 1987.
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6.0 CONCEPT (TASK 5)

. - "

BGRS

Plan 3 presents a conceptual layout of the

BGRS summarized as follows:

recovery of groundwater at southwest boundary of TCAAP

from six Hillside recovery wells at a total estimated

rate of 750 gpm (1.08 MGD);

twelve water level monitoring well nests constructed
along the site boundary which in conjunction with
existing wells will be used to demonstrate the hydraulic

effectiveness of the recovery wells;

collect and transfer contaminated water to a communal
treatment plant located adjacent to the existing TCAAP

potable water treatment plant (Building 116);:

treat water;

supply an average of 0.57 MGD of treated water as a

potable water supply to TCAAP;

water f£o the

w
}——‘
Q
o
o)
hH
or
"
®
[}U]
rr
®
0,

inject an averace of 0.

'C' and 'G'; andé

-t
th
0O
[
ty
0
[{7]
w
'
(1]
it
n

Hiilsicde Sand acuifar 2

-



- four water level monitoring wells constructed near the
source areas to monitor the head build up resulting from

the injection of treated water.

6.1.1 Groundwater Recovery/Injection

Six Hillside Sand agquifer recovery wells are
proposed at locations shcwn on Plan 3. All recovery wells
will fully penetrate the Eillside Sand aquifer. Figure &.la
provides a typicél sketch of a recovery well fully
penetrating the Hillside acuifer, while a schematic of an

injection well is shown on Figure 6.1b.

A crosé-section (Figure 6.2) constructed
along the southwest site boundary approximately normal to the
direction of groundwaﬁer flow, shows the proposed recovery
wells along with the pumping water level resulting from
system operation. Figure 2.4, previously presented in
Section 2.0, locates the cross-section. Because of the
vertical scale employed, the drawdowns illustrated on

Figure 6.2, are exaggerated to demonstrate the conceptual

effect of pumping.

The BGRS ccncept establishes a minimum number

of recovery wells at six. 3Based on avzilable hydroceologic

ves
$
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cata at the scuthwest boundary of TCAAP?, rscovery wells would
initially be scaced at approximately 500 feet. The BCRS was
édesignecd in consideration of the results cf the feasibility

study represented by the GRARA (STS 1986). The computer

"

theoretically confirm the zcrnes cf groundwater capture and to

initial pumping rates. This work invelved pumping

l-.l

0n

eLecC

t

ios of the BGRS a:t rates of 3500 ¢zm and 1CCO cpm.

n

cena

h

BCGRS wcould effectively capture groundweatasr within the

[o]]
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0
|91
4
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contaminated portion cf the Hillside San
reccgnized in the GRAAA, inherent assumgpticns to medeling
such as fixed tcundarv ccnditions, unifcrm aquifer materials

-

meapilities, will result in a variance of

"

and estimated pe
field performance when compareé to mcéelsd results. In crder
to compensate fcr these uncertainiies, the BGRS would be

constructed and monitored progressively as follows:

(1) Twec fully penetrating Eillside Sané reccvery wells will

be constructed (Bl and B4).

(2) A pumping test wcould be conéucted zt Bl cn the uprer
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aguifer will be evaluated to determine the potential
value of constructing partially penetrating recovery

wells to provide selected vertical control-on

groundwater capture.

(3) A pumping test will be conducted at B4 on the entire
thickness of the Hillside Sand acuifer. Agquifer

response would be monitored.

(4) Based on the results of pumping tests conducted at Bl
and B4, the design (spacing, screened interval and
initial pumping rate) for recovery wells B2 and 35 would

be finalized and these wells installed.

(5) Pumping tests would be conducteé at all four reccvery

wells to monitor aquifer response.

(6) Based on the results of the pumping test for recovery

wells, Bl, B2, B4 and B5, the design and construction of

recovery wells B3 and B6 would be conducted.

It is recognized that the pumping tests
conducted under the BGRS procrazm may identify the necessity

for additional recovery wells. This need would be determined

by hydraulic menitoring of the BGRS with additional wells

1w

T. -

added under the TGRS progr
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At this time, it is estimated that the BGRS
system will be pumped at a total recovery rate of 750 gpm.
The final BGRS pumping rate will be determined following
eva;uation of test and performance data generated during well

field oreration.

The performance of the BGRS will be monitored
by water level measurements obtained from hydraulic
monitoring wells strategically located and from existing
monitoring wellsﬂas shown on Plan 3. Flow rates of
individual recovery wells will be controlled to ensure that
optimal hydrauvlic performance of the system is achieved. 1In

addition, VOC levels will be determined by sampling

monitoring and recovery wells.

Submersible. pumps will recover groundwater at
nominal pumping rates of 25, 75 and 150 gpm or greater, if
required. Flcw rates will be controlledé by valves and
monitored individually at each well. The pumps will be
controlled from a control center located at the treatment

plant.

6.1.2 COLLECTION

Plan 3 prcvicdes a lavout cf the groundwater
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A groundéwater collection heacder will be
installed to collect water from the BGRS recovery wells. The

header will be installed along the line of the recovery wells

"with provisions to collect water from the TGRS boundary

recovery wells.

The collected water will be transferred from
the collection header to the existing inactive TCRAAP? raw
water line which presenﬁly is éomplete to and throuch the
TCAAP potable water treatment plant. The raw water line will
be modified to suit the air stripping equipment to be located

beside the trezatment plant.

6.1.3 TREATMENT

An initial composite water quality profile
for potential TCAAP groundwater contaminants listed in Table
2.2. of Secticn 2.0 was developed for the BGRS and is
presented in Table 6.1. This profile was developed in
consideration of recommended relative pumping rates and using

existing water quality data.

-
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TABLE 6.1

ESTIMATED INITIAL WATER QUALITY PROFILE - BGRS

Parameter
Organics

trichlorocethylene

1,1,1 trichloroethane
cis-1,2-éichloroethylene
trans-1,2-dichloroethylene
l,1-dichlcroethylene
l,1-dichloroethane
methylene chloride
chloroform
1l,2-dichloroethane
1,1,2-trichloroethane
benzene

carbon tetrachloride
tetracnhnloroethylene
acetone
di-n-octyl-phthalate

Metals
mercury
cadmium
lead
nickel

General Water Quality

calcium (mg/L)

magnesium (mg/L)

iron (mg/L)

manganese

TOC (mg/L)

alkalinity (as CaCoz mg/L)
pH (field)

conductivity (umhos/cm)
temperature (°C)

TDS (mg/L)

NOTES

a All concentrations in ug/L unless
b Insufficient dat mats infl

a to esti

M rr

Estimated Influent
Concentration

842
173
75.5
38.3
27.9
49.1
11.9
6.1

VYO NMIOO
OJwWmIN

b~

OOMNMO
W ;O N

60
28
0.03

2.3
342

7.7
490
13
427

herwise specified ..
nt ccncentraticn
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7.0 SUMMARY OF GROUND WATSER REMEDTIAL ACTION
ALTZRNATIVES AND COST ANALYSIS

In the following sections, ground water remedial action alternatives arz
developed from the various extraction scenarios, treatment alternatives,
source remediation altarnatives. and treated eff{luent discharge altasr-
natives discussed in Chapters 5.9 and 5.0. S2ction 7.l preseats the

development of the remadial aczion alternatives and Section 7.2 dis-

a
cusses the associated costs. Appendix ¢ presents details concerning
e

devalopument of the costs and the preseat wor:th cost analvsis.

7.1 GROUND WATER REMEDIAL ACTION ALTZRNATIVES

The various components of the zround watar remedial action altarnatives

have been presentad: ground watz2r extraction and control, source con-
trol, treatment, and treated efZluent discharge. ®Ground watsr remedizl
action alternatives can be assemblad bSased on the treatment requirz2ments

and potential effluent discharza options. As discussed previously, the

treatment eificzency is dependsnt on the effluent discharge location in
that surface water discharge must mest in”° human health risk levels,
and dischargé to the Minneapolis sewer systam must meet Metropolitan
Waste Control Commission (MWCC) raquirsments. As a result, the treat-
ment process efficiencv should de 99 percent. Discharge to potable
watar supply systams or ceinjection td the ground water should at least

-,

. -5 ., R . .
meet the 10 risk level (for study purposes only). This requires
percent efficiency. These treatment levels can be met with combined
air stripping and carbon absorption. Air stripping alone may provide

aczeptable treatment pending pilot testing.

Table 7.1 provides a summary of treatment efficiency requiremeats for
the various ground water extraction and control scenarios and effluent
discharge altarnatives. The ‘table idencrifies the warious potentizl com
binations which can be considered among the treaatment lavels, pumping

scenarios, and efiluent discharge al:tarnativas.
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Source removal alternatives considerad in this study, either complate or
partial, are applicable to any of the combinatinns praseated in Table
7.1. The primary effect is associated with the duration required for
ground watar remediation. The available source remediation altarnarives

preparad by Weston (1984) includes the followiag:

In-Place Decontamination

Waste and Contaminatad Soil Disposal
In-Place Closure

Land Application/Trezatment

Low Temperature Incineration

Soil Vaults (Treatment)

.

As discussed previously, the selaction of the partial source re2mediztion
alternative is based on estimatad mass loading rata2s which would main-
tain acceptable water quality at the TCAAP Scundary (27 ppb for zr-i-
chloroethylene). Confirmatory studies arz raquired to assess the actua

mass loading rates of the above source remedZiation alteranatives.

The unit costs for ground water treatment wer2 discussad in Chaptar 5.0
and are a significant part of the total r2mediation costs. Costs f

)
the sourcs control alternatives have been devaloped bv Weston {1984).

o]
rv
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The costs associated with ground wat2r extraction, conveving t
treatnent svstem, and discharge have been estimated for each of the

scenarios and are discussed in Appendix C.

Development of the ground water remedial aczion alternatives is based

on s2lection of the more efficient or econcmic option availabls for each
component. The two source remediation altarnatives selected for this
cost comparison ar2 in-place closurz and in-place decontaminaticn.
In-piace closure is considered partial sourc: remediation decause
continued drainage may occur for a period sfrer racharge is eliminated.
Future assessmenat of the rate, conceatration, and duration of this
drainage may permit refinement of the mass loading rates to the aquilfar

2é wiczh the parzial

and should 52 ccmparad to the asswmpticas associat
source remediatlon analyses, 1In placa-dacontamination {including.a
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multi-laver cap to limitz recharze) is intended to remove volatile
orgzanic compounds from the soil such that the natural drainage and

lzaching of contaminants to the ground water is significantly reduced.

Therefora., it has be=2n assumed to repr2sent an essentially complate

fation 2itarnative for this studv because mass loading rates

o.

source rame

would be reducsd at the implementation of in-places decontamination and

work 1s anticipatasd to be completad over a projiectad pariod of 36 to 42

months, mora rapidlv than the 120-month (i0~vear) period assumed for

partial source ramediation.

Both combined air stripping and carbon adsorption svstams and airs

stripping svstams hava deen evaluated in the alternatives anelvsis. Th2
combined air strippinz znd carbon adsorption svstem could provide either

alone wes

»
rt
L
3

e
90 5r 99.3 percant 2:fflziszncv, while the air stripping sv

ciencv, pending pilot testing.

t

only considerad to provide 99 percent e

ing the traated effluent is through

The most econcmic means for discharg:i
percolation ponds, aichough injec:tion wells provide a potential beneli

of acceleratad remadiztion and both are utilized ia developing the

ground water remedial action zltarnatives. As a result, the more

attractive pumping scenarios include percolation ponds or injection
wells and have besn incorporatad into the final alternatives. Table

7.2 ALTERNATIVES COST COMPARISON

Comparison of the cost of the various altsrnatives ar2 based on the

present worth analvsis prasentad in Appendix C. Table 7.3 summarizes

the prasent worth analvsis for each altsarnative considering a comdined

ariod 1a

)

air stripping and cardon adsorption svstem for a 30-vear loan
accordance with Z2a guidelines (ZPA, 1984). Tabls 7.4 provides a sum-

tment afficiency

"
w
]

lsge. Alrsrastivas wnich rafulr-2



which require cleanup periods in excess oI 39 vears reflect only the
initial 30-year costs, and the additional operating and maiatenance
costs for the remainder of the cl2anup shouid de considered when com

paring with alternatives having shortar durations.

Alternatives ] and 2 reflec: ground watsr extraction at the TCAAP south-~
west boundary (Scenario 1) with discharge of treated water to percola
tion ponds either in the interior of the site or the existing soil and

gravel pits. A treatment efficiency of 99 percent is included and

rer
P

sasiderad in Altarna-

(2]

in-place decontamination and ia-place closur2 ara
tives 1 and 2, respectivelv. The resulting total net worth of Altarna-
tive 1 is higher than Alternatzive 2, the primaerv diffsresnce being the

cost of source remediation.

Alzsrnatives 3 and 4 incorporat2 extraction wells at Doth the TCAA?

boundary and near the sourcs arz2as, the diffarence between the two al-
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tarnatives being source remediation by in-place decontaminat
place closure, raspectively. Treatament efficiency oI 99 percen
specified for the two alternatives. As shown in Tables 7.3 and 7.4,
this set of alternatives has a higher aet present worth than Alteraa-
tives 1 and 2; this is associated with additional treatment and pumpiag
costs due to the higher flow rat2s. However, because the present worth
analysis provides for only a 30-year loan period, it does not reflact
the costs incurred from Altarnatives ! and 2 for the additiomal 10 to 15

vears of operation raquirad to complets remediation.

Altarnatives 5 and 6 consider a higher ground watasr extraction ratz with
wells located solely at the TCAAP boundary. Becausa percolation ponds

are utilized for the discharge of the treatad effluent, air stripping

and carbon absorption with an efficiency of 99 percent is utilized. The

diffarznce betwean the two alferanativas is zhat Alt2rnativa 5 considers

oo
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17,3
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(1

completz source remedistion and Altaraat
remediation. Similar to thae pravious

the primary differ2nces in net pra2sear weril oI the two
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5 appear sl.ightly mor2 economic than Altarnatives 3

Alt2rnatives 5 and 5

and 4 due to the reduced aumber of pumping wells, although much of this
difference is offset by increased treatment costs associated with the
larger volumes of watar,

"

Alzernatives 7 and 3 are identical to Altzrnatives 3 and 4 excent fo

the level of treatment provided (99.9 percent). Alternatives 7 and 3
r2flacted the incremental iacr2ase in aet present worth assoclated wizh

a treatment process at 99.9 percent efficiency. Although this net
er of $500,000, comparad to

nd 4 of §12,107,000 and

pra2sent worth cost lncrement is on the or

[

d
total net present worth for Altarnativas 3
$10,013,000, the initial capital costs are significant and should be

considered beforz selection of the higher treatment efficiency.

(1)

of injection wells ar2 vrefiaczad in Altarnatives 9 and 10, where

w4
o
&
T

fficlenzy 1s 99.% percent., Extractio

7 e 7

s )

quired treatment procsss e
ars

v
o
o
ry
1]

located near source arzas and represeat a lower praseat wor:h
A

i1
cost than the other altarnatives because of fewer extraczion wells.

-

£
]
w

pressurized injection system would be utilized for discharge of treated

effluent in concert with providing TCAA? production wacer. Traatment
costs ar2 higher than for the other al:iernatives due to the higher 2ffi-

ciency and flow rates. As shown in Table 7-3, the values of net preseat

-

tar-

worth of Alternatives 9 and 10 are less than the others, excapt A
natives 1 and 2. However, scme inconsist2ncy exists in this analvsis in
that the treatment process is designed to provide an effluent which

; -3 .., . . . -
should meec 10 isk levels, while the period for aquifer restoratiion
. . =5 . .
1s based on the 10 level. A longer period of ground water remedial
action to achieve lower aquifer contaminant levels would incraase costs

and may affect selection of the alternatives.
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3.0 CONCLUSIONS OF GROUND WATZR REMENIAL ACTION
ALTERNATIVES ANALYSIS

This section provides recommendations for zround water remedial action
at TCAAP based on the studies reporta2d herein. Selection of a ground
water remedial action alternative i3 discussed in Chaptar 3.0, bur is
particularly sensitive to the regulatory critaria regarding treatment of
extracted water and the acceptadblza level of g-ound watar quality. Guid-
ance regarding these criteria have been provided by ZPA, which recom-
mends that background levels be set as the targsat for treatment and ra-
mediation of ground water quality, although an aliernative contzmination
level mayv be developed through a complata f2asibility studv which ia-
cludes risk analysis and/or endangerment assessments for re2ceptors and

potential recaptors. The analyses pr2sented her2in consi

[
(27
[a]
’a
r
i1}
r
4
fu

following aquifer restoration and ground watzar treatmen

. - ‘2 =5 e ad e
® Restoration of the aquifar to 13 7 human health
risk levels. or 27 ppbdb for trichioroethylzane.

e Treatment of the extraczad Zround watar to the _,
1077 levels for surface discharze and to the 10 °
levels (for study purposes onlw) for reinjestion
into the ground water.

The following conclusions concerning ground water remedial action

are based on the studies presented herzin-

e FExtraction of ground watar should include wells
in Units 3 and 4 at the southwesz TCAAP boundary
to intarcept contaminatad wat2rs. Based on the
available hydrologic data, extraction wells
should be located on about 300-Zoot spacings,

creened through most of the szturated uaits, and
provide an extraction rate at the boundary of
about 500 gzpm. These racommendations shouid be
rafined based on thsa results of long-t2rm pumping
tests.

® GEx:raction of ground watar should also be per-—
formed within the incerior of TCAAP, at ar2as of
high concantration near the sourc2s. #ExIractlon

rat=s shouid de approximastaivy 770 gym over about
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10 wells and screened at least through Unit 3.

The ground water extraction wells should be oper-
ated on a schedule in which upgradient wells'ara
abandoned as contamination levels decrease, and
downgradient pumping ratas increased with time

to optimize extraction efficiency.

Sourcs2 remediation is requirad to permit rastora-
tion of contaminat2d watars on TCAAP. The tri-
chloroethvlene mass loading to the ground watar
from Siz2s D, G, and I must be raduced signifi-
cantly ccmparad to present estimatad levels (ap-
proximatz2ly 2 orders of magnitude) to achieve an
acceptable average concentration at the TCAAP
boundary without ground water interception. The
type of source remediation must be evaluated
relativa to continusd mass contributions to the
aquifer. It is possiblie that in-place closure or
in-place decontamination may be appropriate,

A pilot testing program to evaluate air stripping
and cardbon adsorption traatment processes for
contaminared ground wat2r should be performed.

A combined air stripping and carbon adsorption
process with at least 99 percent efficiency
should provide necessary treatment of the con-
taninatad ground watar. Thi§51evel of treatment
1s expectad to excz2ed the 10 ° human health
criteria for trichloroethylene. Other major
volatilz organic compounds should also me2t this
critaria: however, treatment of other constit-
uents, such as metals, have not been considered.

a
[N

1

An air stripping procass with at least 99 percent
efficiency may also achieve treatment of ground
watar t> the 10 ° human health criteria for
trichloroethylene. The pilot tessting rasults
should bYe carefully evaluated relative to removal
efficiencies for the design volatile organic
compounds .

ted effluent should be discharged to percola

Treaa

tion ponds and utilized for TCAAD production sup-
piies. The pond location should be near or at
Sources D and G to accelerate the aquifer vestor-
ation pragram. The sand and gravel quarrcy also
raprasents a potantial discharzzs location for
treated effluent. The capacitv for percolation
send racharge to rthe ground warar must de further

)
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evaluatad. although it has been estimatad thar a
total pond racharze rat2 of 700 gpm is possible,
Treated efZluent not discharged to the pond would
be availabls for TCAAP use or other uses (i.e.,
ground watar reinjection). '

® The ground watar extraction, tr2atment, and
effluent discharze syst2ms should be desizned to
acccmmodatz the operational coastraints rz2lative
to location of structuras, and should be capabdle
of maintaining operations throughout the wiater
months.

e The duration of ground watar remedial action to
achieve restoration of the aquifar to concentra-
tions of trichloroethvlene zenerally less than
27 pob is on the order of 25 years, based on
available data and ignoring sorption processes.
Availablie data in the liZaraturs suggzests that
adsorption 0% trichloroethylene on the Unit 3

sands would not be if

These conclusions form the dasis for develorment of a ramedial action
plan. Supplemental datz gathering efforts are undersway by others, the
results of which should be reviewed ralative to the counclusions of this
report. Addirionally, coanfirmatory tasting on parametars which may have
significant influence to the remedial action plan should be considered.
Sensitivity analyses have shown that the remedial action altarnatives

P4

are viable for the anticipated ranges of these parameters. Parameters

which are most significant in the analvsis include hyvdraulic conduc-

ts 3 and 4 and mass loading rat2s associatad with the

).
[P0

tivity of Un

sources.
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TABLE 7-1
(1)

SUMMARY OF GROUND WATER TREATMENT FFFICIENCY
REQUIREMENTS FOR VARIOUS GROUND WATER EXTRACTION
AND CONTROL SCENARIOS AND TREATED EFFLUENT.
DISCHARGE ALTERNATIVES

TREATED EFFLUENT GROUND WATER EXTRACTION AND CONTROL SCENARIOS
DISCHARGE
ALTERNATIVE I It v v Vi
. . . (2)
1. On-site discharge to Rice 99 99 - - -
Creek
f-site disc s
2. Og- site ?15 hargs to (3) (3)
Minneapolis sewer systam 99 99 - - -

3. Off-site discharge to Snzil
Lake for Shoreview 99 99

4, Off-site dischargzs to St.
Paul Water Svstem 99.9 99.9 - - -

5. On-site infiltration via
spray irrigation or perco-

lation ponds _ - - 99 99 99

6. On-site reinjection to
ground water -

7. Supplemental or replacement
production water for TCAAP 99.9 99.9 99.9 99.9 99.9

1) . . . . ..
( );ffLCLency reportad in percent removal of trichlorcethylene (minimum).

(2)u_n

(3)

indicates not applicable,.

Dependent on Metropolitan Waste Control Commission requirements.
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TAMLE 7-2

SUMMARY OF CROUND WATER REMEDIAL ACTION ALTERNATIVES N .
REMEDTAL, -
. GROUND WATER DPESIGN
. . ACTION . TREATMENT ALTERNATIVES EFFLUFNT DS GE,
ALTERHATIVE SOURCFE. REMEDIATIO EXTRACTION CAPALCYT
DURAT TON LoN |X‘ ey ?‘{ (EFFICTENCY) Al Iy Al.'l'l'ik"l\'l'lVHPQs
CONTROL, ()
(ycars)
. . . . . . 1 .
| 40 In-Place Decontaminat ion Scenario 1 Air Sll’lppln);( ) or 1,000 Sand and Gravel pit
. Combined Air Stripping and
Carbon Adsarpt ion (997)
2 45 Tn-Place Closure Seenario | Air ﬂlrippinu(1) or 1,000 Sand and Gravel Pit
Combined Air Stripping and
Carbon Adsorpt ion (94%)
, . . . . P e B ' .
k| 25 In-Place Decontuminat ion Seenario 1y Air Stripping or 1,500 Percolation Ponds
Combined Air Stripping and Hear Sites D oawd 6
. Cathon Adsorpt ion (99%)
4 mn In-Place Closure Scenario (Vv Aiv Sl‘ripping( M or 1,500 Percolat ion Ponds
Combined Air Stripping amd Hear Sites D and G
Cavbon Adsorpt ion (99%)
. . . . PO 0t O .
5 25 tu-Place Decontaminat ion Scenario VI Alr Stripping ur 2,000 Percolat ion Powds
Combined Air Streipping and Hear Sites D oand @
Carbon Adsorption (997)
6 30 In-Place Closure Scenario Vi Air S(rippin,;“) or 2,000 Perenlat ion Ponds
cCombined Alr Stripping and Hear Sites D oand G
Carthon Alsorption (99%)
H 25 fn-rlace Decont mainat ion Seenario 1V Combined Air Stripping and 1,500 Percolation Ponds
Casthon Adsorpt ion (99 ,9%) Near Sites D and G
# n In-Prlace Closure Scenario IV Combined Air Stripping aad 1,500 Percotat ion Ponds
Carhon Adsorption (99 ,9%2) Near Sites D and G
9 25 In-Place Decontamination  Scenacio v Combined Air Stripping and 1,500 Injection Wella
Cavhon Adsorption (99,97)
1o 30 ln=pPlace Closwre Seenario v Combined Air Stripping and 1,500 Tajection Wells
Carhon Adsoept ion (99 ,9%)
1
(1)

Ground witer extract ion/control conaists of extraction wells located at the TCAAP southwest houndary and/or
near the source arveas,

(2)

Efftuent discharpe alternatives asasmne that cuarveat TCAAP production usape is 800,000 patlona per day and
will be supplied by the treatment syatem,

(1)

Air stripping may be considered for the treatment process depemting on removal efficicocics
achicved during pilot testing,
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TABLE 7-3

NET PRESENT WORTH SUMMARY _
OF GROUND WATER REMEDNIAL ACTION ALTERNATIVES
COMBINED AIR STRIPPING AND CARBON ADSORPTION

) REMEDIATION SOURCE PUMPING TREATMENT DISCHARGE
ALTERNATIVE PERIOD REMEDIATION SCHEME COSTS COSTS
(vears) (s1000's) (s1000's)  (s1000's) (s1000's)
1 40 5,068 3,505 1,067 187(%)
2 45 2,806 13,5053 11,9617 187(®)
3 25 50681 45800 2 26907 1og(®)
4 30 2,806 4696 2, 32.(7) 187¢%)
5 25 5,068 64,0605 2,777 190¢%)
6 30 28062 617500 2 80 (7) 187¢%)
7 25 50631 6,580%)  2,83.(%) 1on(®
8 30 2,806¢2) 6 606t%)  2,893(8) 187¢9)
9 25 5,063 1) 2,875(8) 3 008'® g3(10)
10 30 2,806(2 293957 3,073(® g3 (1"
(1

In-place decontamination.

(2)

In-place closure.

(3)13 interceptor well sets with a capacity of 70 gpm/set.
(A)Interceptor (int.) and extraction (ext.) wells

0-10 years 13 int. @ 40 gpm and 10 ext. @ 70 gom
10-20 years 11 int. @ 65 gpm and 5 ext. @ 100 gpm
20+ wvyears 2 int. @ 75 gpm and 7 ext. @ 150 gpm.

(5)13 interceptor well sets with a capacitv of 140 gom/set.

(6)10 extraction wells 2 140 gpm with 13 injection wells at 70 gonm.
(7)99 percent treatment efficiency.

(8)99.9 percent treatment efficiency.

(9)Percolation pond construction and reclamation.

(IO)Cost of maintaining a pressurized injection system.

(ll)Nec present worth for the first 30 years of treatment.

TOTAL NET
PRESENT
WORTH
(s1000's)

10,721(11)
8,ﬁ59(1l>
12,107
10,013
12,093
10,009
12,672
10,582
11,034
8,9n!t



j TARLE 7-4
NET PRESENT WORTH SUMMARY

? OF GROUND WATER REMEDIAL ACTION ALTERNATIVES
AIR STRIPPING :

? REMEDTATION SOURCE PUMPING  TREATMENT  DISCHARGE  [OTAL NRT
- ALTERNATIVE PERIOD REMEDIATION  SCHEME COSTS COSTS PRESENT
F (vears) (81000's)  (S1000's)  (S1000's)  (51000's) (S‘l’gga’fs)
1 40 5,068 %) 13,5057 1,612 1878 g 1722
2 45 2,806 13,5053 141207 1873 7,010

3 25 5,081 4580 1 aes( 190 1 33

4 30 2,306 45050 ko) 18797 9 183

5 25 s.068) 406200 g 55 (D) 1908 10,871

6 30 2,806 417507 55 (T) 1877 5 919

(V)
(2)
(3)

2
(“)Interceptor (int.) and extraction (ext.) wells

F 0-10 years 13 int. 70 gpm

In-place decontamination.
In-place closure.

13 interceptor well sets with a capacity of 790 gpm/set.

)

40 gpm and 10 ext.
65 gom and 5 ext.
75 gpm and 7 ext.

10-20 years 11 int, 100 gpm
20+ years 2 int. 150 gpm.

@ (D (D
® D

(s
(6)
(7)
(8)
(9)

13 interceptor well sets with a capacity of 1.0 gpm/set.

10 extraction wells @ 140 gpm with 13 injection wells at 70 gpm.
99 percent treatment efficiency.

Percolation pond construction and reclamation.

Net present worth for the first 30 years of treatment.

-




