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L Abstract (continued)

EPA 31gned a 1989 Record of Decision (ROD) implementing ground water contamlnatlon .
controls, which included pumping and treatment at one of the landfill. source areas -
followed by discharge into the Wisconsin River, to prevent the contaminant plume from .~
migrating to the source of the river. The primary contaminants of concern affecting the
soil and ground water are 'VOCs including PCE and TCE.

The_selected remedial'action for this site includes treating contaminated soil using an
in situ soil vapor extraction (SVE) system and treating gases emitted from the SVE systen
using vapor phase carbon filters; and continued pumping and treatment of ground water
using existing air strippers with modified pumpage rates. The estimated present worth
cost for this remedial. actlon is $738,000, which includes present worth O&M costs of
$482,000.



RECORD OF DECISION

SELECTED REMEDIAL ALTRRKA&IVB

Site Nane and Location

Wausau ‘Groundwater Contamination Site
Wausau, Wisconsin

Statement of Basis and Purpose

This decision document presents the selected remedial action for -
the Wausau Groundwater Contamination Site in Wausau, Wisconsin, -
developed in accordance with CERCLA, as amended by SARA, and to
the extent practicable, the National Contingency Plan. This
decision is based on the administrative record for this site.
The attached index identifies the items that comprise the :
administrative record upon which the selection of the remedial -
action is based.

The State of Wisconsin has concurred with the selected remedy.
Assessnent of the Site

Actual or threatened releases of hazardous substances from this
site, if not addressed by implementing the response action
selected in this Record Of Decision, may present current or
potential threat to human health, welfare, or the environment.

Description of the Selected Remedy

The selected alternative for the final remedy will address the
principal threats posed by the site. The remaining concerns
(following implementation of the first operable unit) include
three source areas and the contaminant plume affecting the East
Well Field in the City of Wausau’s well field. The specific
components of the selected remedy include:

* Installation of soil vapor extraction (SVE) systems to
remove contaminants from soils at each of the identified
source areas;

+ Treatment of off-gases from the SVE system operation using
vapor phase carbon units which will be regenerated off-site;
and :

* Groundwater remediation utilizing the municipal wells ‘and
existing air strippers for expedited removal of contamlnant
plumes.



)eclaration

\s required by Section 121(&) of CERCIA as amended by SARA, the
3elected remedy is protective of human health and the '
anvironment, attains Federal and State requirements that are
wpplicable or relevant and appropriate for the remedial action,
and is cost effective. This remedy satisfies the statutory
>reference for remedies that employ treatment that reduces
toxicity, mobility, or volume as a principal element and utilizes
>ermanent solutions and alternative treatment technologies to the
nraximum extent practicable for this site. . Because this remedy
7ill not result in hazardous substances remainlng on-site above
lealth-based levels, the five-year—reviev will not apply to this
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SUMMARY OF REMEDIAL ALTERNATIVE SELECTION:

WAUSAU GROUNDWATER CONTAMINATION SITE
WAUSAU, WISCONSIN

“I. SITE LOCATION AND DESCRIPTION

The City of Wausau is located along the Wisconsin River in
Marathon County, Wisconsin. The Wausau Groundwater Contamination
-site encompasses an area in the northern section of the city
‘which includes the City Well Field and six of its production
{wells (See Figures 1 and 2).

*The Clty of Wausau provides drlnklng water for approximately
/33,000 people. The City presently operates seven groundwater
production wells, six of which are located on the north side of
‘the City. A seventh well, City Well 8 (CW8), is located adjacent
.to the Wausau Municipal Airport, on the south side of the City.
The water from CW8 has.a high concentration of iron and is used
‘only during peak demand periods. Production wells CW6, CW7, CW9
‘and CW10 are located west of the Wisconsin River and are
‘collectively referred to as the West Well Field. The West Well
. Field (Figure 2) is located in a predominantly residential area,
“although a few industrial facilities are located in this area.

. Production wells CW3 and CW4 are located on the east side of the
- Wisconsin River and are referred to as the East Well Field. The
"East Well Field is located in a predominantly 1ndustr1al section
.of the City.

The seven production wells are screened in an aquifer of glacial
"outwash and alluvial sand and gravel deposits which underlie and
.are adjacent to the Wisconsin River. This unconfined aquifer
supplies nearly all potable, irrigation, and industrial water to
-residents and industries located in Wausau and the surrounding
areas. Within the study area the alluvial aquifer ranges from O
~to 160 feet thlck and has an 1rregular base and lateral
boundarles. S

. IT. SITE HISTORY AND ENFORCEMENT ACTIVITIES

A. Slte H;sto;x g

The Clty dlscovered 1n early 1982 ‘that 1ts productlon wells CW3,
CW4, and CW6 were contaminated by volatile organic compounds
"(VOCs). The major contaminants include Tetrachloroethene (PCE),
Trichlorocethene (TCE), and 1,2-dichloroethene (DCE). Toluene,
ethylbenzene, and xylene were also detected at CW4. TCE is the
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predominant volatile organic compound detected at CW6, although
below method detection limit (BMDL) concentrations for PCE and
(DCE) have also been previously reported (Weston, 1984). Since
the contamination was first detected in early 1982, TCE
concentrations from CWé have ranged from 70 micrograms per liter
(ug/L) to 260 ug/L. The most recent sampling (August 1988)
indicates TCE concentrations of approximately 160 ug/L. Sample
results from the East Well Field (CW3 and CW4) have indicated
considerable PCE, TCE, and DCE impacts at both wells. CW4 has
generally indicated steadily decreasing concentrations of the
three constituents since February 1984. CW3 has indicated
decreasing PCE and DCE concentrations since the VOCs were

- discovered in early 1982. However, TCE concentrations at CW3
have remained relatively constant at concentrations ranging
between 80 ug/L and 210 ug/L.

To reduce VOC concentrations, the City originally instituted a
program where uncontaminated water from CW9 and CW7 was blended
with water from CW3, CW4, and CWé6 to dilute the VOC
concentrations. However, increasing VOC concentrations in
groundwater caused this method to be ineffective, and resulted in
then current regulatory limits being exceeded.

In 1983, the United States Environmental Protection Agency (U.S.
EPA) awarded the City of Wausau a federal grant to help fund the
design and installation of a packed tower VOC stripper in order
to provide sufficient water of acceptable quality to City

- residents. . .However, because VOC levels in the distribution
system continued to increase, U.S. EPA’s emergency response team
was asked for assistance. As an interim measure in June 1984,
the U.S. EPA installed a granular activated carbon (GACQC)
treatment system on CW6. VOC stripping towers were installed in
the Summer and Fall of 1984 at the City water treatment plant to
treat water from CW3 and CW4. Subsequently, the GAC system was
removed from service in October 1984. 1In December 1985 the

- Wausau Groundwater Contamination site was added to the National
~ Priorities List (NPL) for remedial activities under Superfund.

The City has been blending water treated for VOC removal with
water from uncontaminated supply sources. (CW7, CW9 and CW1l0) to

" reduce VOC concentrations in the water supply distribution
system.  Data indicate that prior to installation of treatment
~units (pre-July 1984), drinking water samples taken from various
. taps in the City of Wausau consistently contained TCE with
concentrations ranging from detectable levels ( >1 ug/L) to 80
ug/L. Lower levels of PCE and DCE were identified shortly after
discovery of the contamination, probably before blending had
reduced the levels of VOCs. Following installation of the packed
tower VOC strippers, the water supply distribution system has had
relatively low levels of VOC’s (generally below detection limits
of 0.5 to 1.0 ug/L). These levels are dependent on continued
effective operation of the treatment system for CW3 and CW4, the
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influent VOC concentration for each well, and continued use of
the three uncontaminated wells (CW7, CW9 and CwWlo0).

B. v S udies

Previous investigations have identified several potential point
sources of VOC contamination in the vicinity of City production
wells. Becher-Hoppe Engineers, Inc. was contracted by the City
of Wausau to conduct an investigation of the East Well Field in
the vicinity of CW3. The study concentrated on the Wergin
Construction Co. property, the former site of a City maintenance
garage. roth & Van Dyke and Associates, Inc. performed a
groundwater investigation at the Wausau Energy Company property
located just south of the above property, in order to determine
the effect of past bulk oil operations at the site. STS
Consultants Ltd. performed groundwater investigations at the
Wausau Chemical Company, also located in the East Well Field, and
instituted a groundwater extraction and treatment system to
‘remediate effects of past VOC releases from their facility
operations. In addition, approximately 1000 cubic yards of
contaminated soils were excavated from the site. Twin City
Testing and Engineering Laboratory, Inc. conducted investigations
in the East Well Field vicinity on behalf of the Wisconsin
Department of Natural Resources (WDNR). Roy F. Weston Inc.
conducted an investigation of both the East and West Well Fields
as part of the U.S. EPA emergency response action. CHyM Hill
Inc. was contracted by the WDNR to perform a hydrogeologic
investigation of the abandoned City of Wausau landfill, located
. on property presently owned by Marathon Electric Company in the
southern part of the West Well Field. RMT Inc. and Geraghty &
Miller Inc., representing Marathon Electric Corporation and the
-City of Wausau, respectively, performed a hydrogeologic
investigation to determine the source of TCE in the groundwater
‘in the vicinity of CW6. Geraghty & Miller, Inc. also installed
.several wells in the East Well Field in order to investigate VOC

'»Cdntamlnation of CW3. Locations of facilities discussed above

are illustrated in Figure 3, and a llstlng of previous studies is
'presented in Table 1.

-Investlgations conducted previously have produced inconclusive
results. Potential sources have been identified, but data gaps
existed on source concentration, release rates, migration routes,
aquifer characteristics, effect of river stage and groundwater
pumping on flow direction, and velocity of groundwater and
contaminants. The conclusions of most of these studies include a
recommendation for further study. At least two studies also
expressed the need for a comprehensive investigation to address
the entire well field. The Remedial Investigation/Feasibility
Study (RI/FS), was initiated by U.S. EPA to fill the data gaps
and determine a cost-effectlve solution to the groundwater
problem. :
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TABLE 1

W W ONTAMT ION ST

Groudwater Investigation, (for City of Wausau), Becher
Hoppe Engineers, Inc., 1983.

Subsurface Exploration and Testing Program to Evaluate
Ground Water Quality at the Wausau Chemical Facilities
in Wausau, Wisconsin, (for Wausau Chemical Company),
STS Consultants, Ltd., July, 1984.

Hydrogeological Investigation of Volatile Organic
Contamination in Wausau, Wisconsin Municipal Wells,
(for U.S. EPA), Roy F. Weston, Inc., September, 1985.

Investigation of an Abandoned City of Wausau Landfill,

" (for WDNR), CH,M Hill, February, 1986.

Existing Conditions Report and Exploration Program, East

Municipal Well Field, Wausau, Wisconsin, (for WDNR),

-Twin City Testing Corporation, August, 1986.

VOC Groundwater Investigation at the Former Wausau
Energy Facility in Wausau, Wisconsin, (for Wausau Enerqgy
Corporation), Foth & Van Dyke and Associates, Inc.,
July, 1986. ‘

Hydrogeological Investigation of the Alluvial Aquifer

Beneath City Well Six, Wausau, Wisconsin, (for City of
Wausau and Marathon Electric), RMT, Inc., and Geraghty
& Miller, Inc., July, 1987.



C. Previous Operable Unit

An operable unit ROD to address the west side contaminant plume,
composed mainly of TCE, was signed in December 1988. Prior to
the summer of 1988, CW6, which the City pumped directly into Bos
Creek as waste (subsequently contaminating Bos Creek), served as
a blocking well to the rest of the West Well Field. The
discharge of CWé to Bos Creek has resulted in a contaminated
groundwater mound between the source area and CWé6. The influence
of the groundwater mound may not have fully penetrated the
glacial outwash aquifer, but Phase I RI data suggest that the
mound served effectively to divide the West Well Field
contaminant plume into northern and southern portions, slowing
contaminant migration from the source area. '

In summer 1988 the City of Wausau placed CWé6 back in service
after completion of a transport pipe to carry contaminated water
to the air stripper located on the east side of the River.

- Because of this, the pumping rate of CWé has increased
substantially, and the untreated discharge to Bos Creek has been
discontinued. These two factors tend to increase the rate of
migration from the source area toward CW6. Water from CWé is now
treated for VOC removal using the existing air strippers at the
water utility. However, CW6 continues to serve as an interceptor
well, providing the sole protection for the remaining wells in
the West Well Field.

The scope of the operable unit was limited to the contaminant
plume impacting the West Well Field and CW6, since additional
protection of the West Well Field was possible by preventing or
limiting the extent of future contaminant movement to the north.
Previously, protection was provided due to the apparently slowed
contaminant migration to the north caused by discharge of CWé to
Bos Creek. Implementation of plume migration controls is
expected to effectively limit the time during which CWwé draws in
contaminants, thereby also limiting the period during which water
consumers are exposed to trace levels of contaminants.

The Phased Feasibility Study (PFS) for the interim remedy
included four alternatives to address the contaminant plume
‘affecting the West Well Field. The selected remedy calls for the
‘installation of an extraction well located in the southern
portion of the plume, implementation of a treatment system for
removal of contaminants from extracted water, and discharge of
the treated water to the Wisconsin River. The selected remedy
also includes a provision for an additional extraction well if
necessary to effectively address the contaminant plume.

The remedial design for the operable unit is currently under way.
It is expected that the system will be installed by winter of
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1989, and opeéAtional by spring of 1990.

D. eme

CERCLA enforcement activities began at the site in 1986. U.sS.
EPA identified five Potentially Responsible Parties (PRPs) as
having potential responsibility as waste generators and/or
transporters. Notice letters informing PRPs of their potential
liabilities and offering them the opportunity to perform the
RI/FS were sent via certified mail on January 17, 1986 to the
five identified PRPs listed below:

* City of Wausau _ * Wausau Energy Company
* Marathon Electric Company * Amoco 0il Corporation
* Wausau Chemical Company

Several negotiation meetings were held to discuss technical and
legal issues of a consent decree for the site. However,
negotiations were unsuccessful, and the PRPs declined to
participate in the RI/FS. The U.S. EPA then contracted with
Warzyn Engineering, Inc. in July 1987 to conduct the RI/FS.

Although the PRPs failed to reach an agreement with U.S. EPA,
they have maintained considerable involvement in U.S. EPA’s
study. Two of the five PRPs conducted an investigation of the
West Well Field and all have requested split samples and/or
results of data collected. 1In addition, two of the PRPs, the
City of Wausau and Marathon Electric, have entered into a consent
decree to perform the operable unit Remedial Design/Remedial
Action (RD/RA).

In November, 1987, (as amended April 1988) U.S. EPA filed suit
for recovery of past costs spent on U.S. EPA’s emergency response
actions. A settlement was reached between three of the four
defendant PRPs (Marathon Electric, The City of Wausau, and Wausau
Chemical) for approximately 85% of past costs. A consent decree
was entered in federal district court July 18, 1989. A second
.consent decree with Wausau Energy is expected to be lodged with
the court in the near future.

Negotiations with the PRPs for the final RD/RA have been
postponed at the request of the PRP group. This is based on the
- fact that two of the PRPs are currently involved in the-
implementation of the operable unit RD/RA based on an agreement
with U.S. EPA to perform the operable unit, and to allow the
final remedy PRP group to organize. Special Notice letters will
be sent following ROD signature to the five PRPs listed above.
Negotiations will proceed according to U.S. EPA’s general
guidance and policies.



IIT. COMMUNITY RELATIONS

An RI/FS "kick-off" public meeting was held in September 1987, to
inform the local residents of the Superfund process and the work
to be conducted. 1Issues raised during the meeting, attended
mostly by PRP agents and City officials, included the cost of the
RI/FS, the estimated time to complete the study, and the number
of previous studies performed for the site.

A second public meeting was held in October 1988 to discuss the
findings of the Phase I RI and PFS, and to present the proposed
plan for an operable unit at the site. Two formal public
comments were received during the public meeting and written
comments were also received during the public comment period.
All comments received during the comment period and U.S. EPA’s
responses were included in the responsiveness summary for the
Interim ROD.

Information repositories have been established at Wausau City
Hall, 407 Grant Street, and the Marathon County Public Library,
400 First Street, Wausau, Wisconsin. 1In accordance with section
113(k) (1) of CERCLA, the administrative record for the site is
available to the public at these locations. The draft FS and the
proposed plan were available for public review and comment from
August 14, 1989 to September 12, 1989.

A public meeting to discuss the findings of the RI/FS and to
present U.S. EPA’s preferred alternative for the final remedy was
held Augqust 22, 1989 in the Wausau City Hall. Four formal public
comments were received during the public meeting.. All of the-
comments were in support of U.S. EPA’s preferred alternative.

One additional comment was received during the remainder of the
public comment period. All comments will be addressed in the
responsiveness summary of this document. The provisions of
sections 113(k) (2) (i-v) and 117 of CERCLA relating to community
relations have been satisfied.

Iv. \®) (9] S ON

The scope of this response action is to address the remaining
concerns (principal threats) at the site. As discussed, a .
previous operable unit action at the site addresses the
contaminant plume originating from the former landfill/Marathon
Electric source area which affects CWs6.

During development of the final FS, it was determined that the .
deep plume which originates from the former City landfill area
and migrates under the River to CW3 would best be addressed by
purging groundwater at the same location as the interim remedy
extraction system. Therefore, it was determined that an increase
in the minimum pumping rates called for in the extraction system
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and modifications to the monitoring plan would provide the most
effective remediation for this contaminant plume. It was also
assumed that the City would continue to use CW3 as a supply well
and thus continue to remove contaminants from the most eastern
portion of the plume.

The selected alternative for the final phase of the Wausau
project, in conjunction with the operable unit, will address all
concerns at the site. Remaining concerns include three source
areas and the shallow east side groundwater contaminant plume
originating from the Wausau Chemical source area. The identifiecd
source areas include; former City landfill/Marathon Electric
property, Wausau Chemical property, and Wausau Energy property.

The final remedy for the site is intended to address the entire
site with regards to the principal threats to human health and
the environment posed by the site as indicated in the risk
assessment for the site. The findings of the risk assessment are
included in the RI Report and are summarized in a later section
of this document.

V. SITE C RISTICS

A. gurrent Site Status

The RI/FS was completed in August 1989 for U.S. EPA by its
contractor, Warzyn Engineering, Inc. The RI entailed two phases
of field sampling events. Phase I of the RI field work was
conducted from August through January 1987, results of which are
summarized in the April 1988 technical memorandum. Phase II of
the RI field work was conducted from June to September 1988.
Results of both phases of work are included in the RI report for
the site.

The FS details the development and evaluation of an array of
remedial action alternatives to address the entire Wausau
Groundwater Contamination site and sources impacting it.

B. gite Characteristics
1. Hydrogeology

The City production wells are located within glacial outwash and
alluvial sediments underlying and adjacent to the Wisconsin
River. The aquifer is located within a bedrock valley which is
underlain and laterally bounded by relatively impermeable igneous
bedrock. Groundwater flow within the unconfined glacial aquifer
has been drastically changed by the installation of the
production wells. Under non-pumping conditions, groundwater

- flows toward the Wisconsin River and its tributary (Bos Creek).
Groundwater naturally discharges at the surface water bodies.
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However, under pumpage conditions, groundwater flows toward the
production wells. The natural groundwater flow directions are
frequently reversed due to City well pumping which induces
recharge of surface water into the aquifer. The horizontal flow
in the vicinity of the well field is indicated by the

. potentiometric contours shown in Figure 4.

" The potentiometric surface map also indicates that the cone of
‘depression from the East Well Field appears to affect groundwater
flow below and to the west of the Wisconsin River. Monitoring
well nests located at Marathon Electric indicate very slight
downward gradients adjacent to the Wisconsin River. Below the
Wisconrsin River, the East Well Field production well pumpage has
induc.d surface water recharge of the aquifer, causing flow
downward through the river bed and toward CW3.

Aquifer hydraulic conductivity tests performed during the Phase I
RI 1nvest1gatlon indicated hydraullc conductivity wvalues ranging
from 1.7 x 107 cm/sec to 8.1 x 1072 cm/sec. The overall average
hydraullc conductivity of the outwash aquifer is approximately
2.2 x 107 cm/sec, based on test data at monitoring wells.

2. Chemical Characteristics
a. Groundwater Quality

Groundwater quality sampling conducted during both phases of the
field investigation has identified a vertical and lateral
distribution of total chlorinated ethenes which suggests that a
minimum of three sources are affecting the City well field. The
estimated areal distribution of total chlorinated ethenes is
shown in Figqure 5. The distribution is based on a combination of
data obtained from laboratory VOC analyses of Rounds 1, 2, and 3~
groundwater samples (October 1987 to September 1988), and fleld
laboratory analyses of groundwater samples collected durlng
drilling (October and November 1987).

West side monitoring wells delineate a deep (greater than 100
foot) north-south trending TCE plume. Based on the vertical
distribution of TCE throughout the aquifer in the vicinity of the
old City landfill and the presence of TCE in the unsaturated zone
in this area, a source appears to be located within the northern
portion of the former City landfill/Marathon Electric property.
The plume appears to have migrated northward, under influence of
pumpage from CW6é. The highest TCE concentration (4200 ug/L) in
the plume was detected approximately 550 feet south of CW6.

TCE was also observed in the shallow aquifer between Bos Creek
and CW6. This plume is shown on Figure 5 by the lightly shaded
contours between Bos Creek and CW&. The shallow aquifer TCE
contamination appears to result from the induced infiltration of
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surface water from Bos Creek, which has been contaminated by the
discharge from CW6. The induced surface water recharge of the
aquifer is evident from the downward vertical gradients at
monitoring well nests in that area. Based on laboratory analyses
of samples collected during the RI field work, TCE
concentrations adjacent to the CW6 discharge were above 100 ug/L.
TCE concentrations in the ponded area downstream were
approximately 70 ug/L. TCE was not detected in surface water
samples collected upstream of the CW6 discharge, nor was it
detected at the point of discharge of Bos Creek to the Wisconsin
River.

The distribution of TCE in monitoring wells located between the
Wisconsin River and CW3 suggest eastward migration of a deep TCE
plume below the Wisconsin River also from the vicinity of the
former City Landfill (refer to Figure 5). TCE appears to be
vertically distributed throughout the aquifer in the vicinity of
the old City la. i1fill. Slight vertical downward gradients were
observed in monitoring wells in the area. The highest
concentrations of TCE were detected at a depth of approximately
115 feet. After moving into the deeper portion of the aquifer, a
portion of the plume appears to migrate eastward under the
influence of pumpage from CW3 (refer to Figure 4).

East side monitoring wells indicate three plumes within the East
Well Field area, one from the west side originating from the
former City landfill/Marathon Electric property (discussed above)
and two originating southwest of CW3. These two plumes are
restricted to the shallow portion of the aquifer (upper 40 feet),
and consist of primarily PCE, TCE, and DCE. Both of these plumes
have resulted from releases of PCE from the Wausau Chemical
facility. ‘

A large widely dispersed VOC plume extending eastward from the
Wausau Chemical property was identified during the three sampling
rounds. The highest concentrations of VOCs in this plume were
detected in the vicinity of the Wausau Chemical storage area
behind the southerm part of the building.

A second plume was detected north of the Wausau Chemical facility
in the vicinity of the northern loading dock. This plume was
differentiated from the other plume by the relative absence of
PCE degradation products (TCE, 1,2-DCE, etc.). Analyses
conducted for Round 3 samples (May 1988) indicate a PCE
concentration of approximately 2000 ug/l. Based on the
differences in plume composition and areal distribution, the two
shallow aquifer impacts appear to be the result of separate
release events from one or more sources at the Wausau Chemical
facility. : :

Comparison of VOC concentrations and pumpage rates at CW3 and CWw4
suggests that both wells hava-axperienced.multiple impacts from
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the same source area, ‘the extent of impact' belng dependant on
pumping schemes of" the City’s supply wells, river stage, and the
strength of the source. Total VOCs at. both_cw3‘and CW4 have been
decreasing over time indicating a possiblerreduction in source
intensity. However, TCE concentrations at CW3 have remained
relatively consistent which is attributed to the TCE plume
migrating under the Rlver from the west. szde.“#,

b. Sources of Contamlnatlon

Contamination source areas. were ldentlfied and characterlzed
based on results of field sampling of soils, landflll contents
(using test pits and soil borings), groundwater, surface water,
sediment and soil gas media. Based on sampling activities
conducted during the RI, four source areas of VOCs were
identified. Two of these sources are located on- the west side of
the Wisconsin River (the former City landfill and. Bos Creek) and
two sources are located on the east 51de (Wausau Chemlcal and
wWausau Energy) S

The former City landfill/Marathon Electrlc property occupies a
former sand and gravel pit located on the west: ‘bank of the
Wisconsin River. The landfill, which consists .of approximately
4.5 acres, operated between 1948 and 1955 and: accepted almost all
commercial, industrial, and residential waste: generated within
the City of Wausau. The majority of the landflll is currently
covered by a bituminous pavement parking lot however the
southern portion is vegetated. .

The predominant source of TCE contamination to CWé and CW3
appears to be the former City landfill/Marathon Electric -
property. Elevated concentrations of TCE were detected in
groundwater, soil, and soil gas samples obtained from the
northern portion of the landfill. ' Soil gas concentrations within
the landfill range from below minimum detection limits (1.0 ug/L)
to approximately 107 ug/L. ' Soil samples obtained from borings in
the vicinity of the landfill contain concentrations of
approxlmately 200 ug/kg. Groundwater samples obtained from the
water table in the v1c1n1ty of the landfill indicate TCE
concentrations ranging from 16 ug/L to approximately 1900 ug/L.
Also detected in the vicinity of the landfill were 1,1,1-
trichlorcethane (TCA), 1,2-dichloroethene, chloroform, and carbon
tetrachloride at concentrations generally below 100 ug/L.

In addition to VOCs, contaminants identified in landfill
soil/waste samples include polycyclic aromatic hydrocarbons
(PAHs) and metals. PAHs were found throughout the fill, with the
highest concentrations observed in the center of the fill area.
Heavy metals were distributed throughout the £fill. Chromium,
zinc, and nickel were also detected in groundwater samples from
-beneath the fill. These metals appear to be restricted to the
immediate vicinity of the landfill and have not been detected in
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groundwater samples outside-of-theﬁfillfarea.

Based on calculations performed for the RI, the total amount of
VOCs remaining in the unsaturated soils in the northern portion
of the landfill is estimated to be.. approximately 300 pounds.
This is considered an estimate ‘and could vary considerably if
contamination exists beneath the f£i{ll and/or if areas of
undetected high concentrations or: non-aqueous ‘phase of
contaminants exlst. :

As dlscussed previously, low levels of TCE were also detected in
samples from shallow monitoring wells on the west side in the
vicinity of Bos Creek (see Figure 5).‘4The shallow contamination
appears to be a result of infiltration, of TCE contaminated water
to the aquifer from CWé dlscharging to_the Creek.

The Wausau Chemlcal Company is locatedjbetween CW3 and CW4 on the
east bank of the Wisconsin River. . The'fac111ty, established in
1964, is a bulk solvent distributor and a transfer station for
shipment of waste chemicals and solvents from area businesses.
The facility experienced two documented PCE spills in 1983
totaling more than 1000 gallons, and has been cited for general
poor ’‘housekeeping’ practices. As early as 1975, workers at the
adjacent water filtration plant reported "noxlous odors" in
excavated soils during expansion of ‘the ‘plant.

Solvents released from the Wausau Chemical source areas are
‘responsible for a large percentage of the shallow groundwater
contamination in the East Well Field. " Soil gas and soil boring
data reflecting the distribution of VOCs in unsaturated soils
were collected as part of the soil gas survey and during soil
boring for source characterization. Results of this data
indicate higher concentrations of contaminants are located in the
southern portion of the site with decreasing concentrations
within an elongated contaminant zone trending toward the east-
northeast. However, elevated concentrations of PCE were also
found in unsaturated soils near the north loading dock. The
highest levels of PCE in soil gas was reported from the southern
end of the facility at a concentration of 4080 ug/l. Analyses of
. s0il samples indicate 3500 ug/kg of PCE in the vicinity of the
north loading dock and 1000 ug/kg at the south end of the
property. 4 ‘

Based on calculatlons performed for the RI, the total amount of
VOCs remaining in the soils at Wausau Chemlcal is approximately
300 pounds. This is considered an estimate and could vary
considerably if contamination exists beneath either the
filtration plant or the Wausau Chemical building.

The Wausau Energy property located directly south of CW3 was alsc
identified as a source for groundwater contamination. The
facility operated as a petroleum bulk storage and distribution
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center from the late 1940’s until 1983. Previous property owners
include Amoco 0il and Rush Distributing. Historical data
indicate that at least seven above ground storage tanks were
located on the southern half of the property and contained
various petroleum products.

Soil gas and unsaturated soil samples have been conducted at the
property. Results indicate various petroleum by-products,
commonly referred to as BETX (benzene, ethylbenzene, toluene, and
xylenes) in unsaturated soils and groundwater beneath the site.
PCE was detected at low levels in isolated soil samples and soil
gas samples at depth. The maximum BETX concentration reported in
on site soils was 25,100 ug/kg. The maximum concentration of PCE
found in soils was 8,600 ug/kg (from a previous study-Foth & Van
Dyke) and 17.4 ug/kg found in soil gas samples from the property.

VI. SUMMARY OF SITE RISKS

CERCLA requires that U.S. EPA protect human health and the
environment from current and potential exposure to hazardous
substances found at the site. An Endangerment Assessment was
conducted as part of the RI in order to assess the current and
potential risks from the site. This section summarizes the
Agency’s findings concerning the risks from exposure to
groundwater and air emissions at this site.

Assessment of site related risks involved the identification of
contaminants of most concern, routes of contaminant migration and
populations potentially exposed to the contaminants. This
information was then used to estimate exposure from contaminants
for the population, which was then compared to chemical toxicity
to arrive at an estimate of health risks for the site.

A. Jdentification of Contaminants of Concern

More than 50 compouynds were identified from the RI data as being
present at the site (Table 2). A subset of the total number
identified was selected based on which compounds pose the
greatest health risks, the concentrations and' frequency of
detection, and the physical properties relating to mobility and
persistence.

Based on the above criteria, the following indicator chemicals
were considered to be representative of site contamination and to
pose the greatest potential health risk.

-Tetrachloroethene (PCE)
-Trichloroethene (TCE)
-1,2-Dichloroethene (DCE)



Medium

GROUNDWATER

A1l Locations

Production Wells
743, CW4, CWé

TARGET COMPOUND LIST CHEMICALS 0:7ICTiD

Chemical

volatile

Chlcromethane

Vinyl chloride
Methyliene chloride
Acetone
1,1-Dichloroethene
1,1-0ichlorcethane
1,2-Dichloroethene (total)
Chloroform
2-Butanone
1,1,1-Trichloroethane
Carbon tetrachloride
Trichlorethene
1,1,2-Trichlorcethane
Benzene
4-Methyl-2-pentanone
Tetrachloroethene
Toluene

Chlorobenzene

Ethyl benzene

Xylenes (total)

Semivolatile

Phenol

Naphthalene
2-Methylnaphthalene
Fluorene

Pentachiorophenol
Phenanthrene
Bis(2-ethylhexyl)phthalate

Pesticide/PCB

None Detected

Metal/CND

Barium
Chromium
Iron
Manganese
Zin¢

Volatile

Acetone
1,2-0ichloroethene (total)
Trichloroethene
Tetrachloroethene
Chlorobenzene

Semivolatile

None Detected

Pesticide/PCB

None Detected

TABLE 2

FEASIBILITY STYDY
WAUSAU WATER SUPPLY NPL SITZ
WAUSAU, WISCONSIN

Chemical Concentration

Geometric

Minimum Maximum Mean
ug/L ug/L ug/L
4 7 )
3 6 4
1 190 8
2 3070 11
- 2 --
.- 3 .-
1 1300 20
2 44 11
P oee 5 -
1 83 3
2 69 19
1 4200 29
2 4 2
18 312 125

1 24490 45 -
e 890 46
2 54 7
3 440 53
16 2000 4238
ua/L ug/L - ua/t
.- 2 -
.- 22 .-
.- 23 -
ae 4 .-
.- "6 -
.- 4 .-
3 i¢ 8
ug/L ug/tL - ug/L
206 325 259
28 594 77
169 18100 1800
69 © 6100 937
2750 2860 2800
ug/L ug/L ua/L
.- 16. -
1 20 .
53 150 100
7 14 . 13
.- 15 --

Number Locasicns
Sampled for Ara’.s°s

31

i1

32
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" SURFACE WATER -

_Bos Creek

, hemical. -
O pearsen

 reon v
.~ Manganese .
'SURFACE SOILS - Volatile

~ Methylene chioride
" 1,1,1=Trichlorcethane

Tetrachloroethene
Xylenes - (total)

Semivotatile

“Phenol .
4-Methylphenol

Benzoic.acid .
'Naﬁhthalene.*
2-H

2- ethKJna hthalene
Acenaphthylene
Acenaphthene-

Dibénzofuran

Fluorene

Phenanthrene

Anthracene

Flouranthene

Pyrene-. - .
Butylbenzylphthalate
Benzo(a)anthracene
8is(2-ethylhexyl)phthalate
Chrysene
Di-n-octylphthalate
Benzdgbifluoranthene

Benzo(k)fluoranthene
Benzo(a)pyrene
'Indenoflrz 3-cd)pyrene
Dibenz a;hﬁanthracene
8enzo(g,h,i)perylene

Pesticige/pCB
- Not‘Ana1yzed

Metal/cN

‘Not- Analyzed

Volatile

b diplemein e
Tetrachloroethene
Semivolatile

Not analyzed
Pesticide/PCB

Not Analyzed

Metal/CN

NotlAnalyzed

Table 2
(Continued)

Chemical Concentration

Minimum

[ =4
fo]
~
Pl

5
— — —a I,—

lo]

Geometric-
Maximum Mean
ua/L ug/L
5300 2110
2920 2110
ug/kg ug/kg
180 110
3 .-
3 .-

4 -
ug/kq ug/ka
93 S0
200 --
160 -
720 192
770 264
110 22
69 59
180 82
120 109
2500 651
480 155
6600 1300
2900 910
390 150
2400 749
1600 489
3200 861
380 --
5400 1380
1600 --
2700 604
1200 614
390 .-
1400 653
ug/L ug/L

1 1
110 41
3 2

Number Locaticns

Sampled far Anaivsis
. Pdsttive
Total Detection
3 .
.
3
8 N
5
8
<
i
y
3
4
2
2
-
<
)
2
z
3
Z
y
il
i
3
1
4
3
1
3
12

—
[AS NN .



Table 2

(Continyed)
. Number Locatic-:
Chemical Concentration  S2moied far ipat,cis
_ =SSry €F TJF Ana wsis
) Geometric- ' Positive
; Hedium - - " Chemical Hinimum  Maximum Mean Total Detecs::n
"ngcoﬁsin'ijér Volatile ug/L ug/L ug/L e
: 1,2-Dichlorcethene (total) -- 1 .- ' 8
Chloroform 1 4 2 -3
Tetrachlorcethene .- 6 .- 1
Semivglatile
o Not Analyzed
" Not Analyzed
* Metal/CN
. Not Analyzed
SEDIMENT . . . ;
Bos Crgekff.:ﬁ'ﬂ'"vé1ati1e ' ua/kg ug/kq ug/kq 11
- Acetone o 18 190 58 3
... 1,2-Dichloroethene (total) 6 200 51 k]
- Trichloroethene 6 17 59 s
~- Toluene - 7 -~ !
k . Semivolatile ug/kgq ug/kg ug/kg 3
".‘Nene Detected
Pesticide/PCB 3
_None Detected
 Metals
.. Net Ana]yzed
SUBSURFACE SOILS
R Yolatile ug/kq ug/kq ug/kq 29
Methylene chloride 1 2000 43 S
Tricgloroethene . 4 10 6 3
Tetrachloroethene 1 3500 77 12
Toluene 1 46 5 §
Ythylbenzene 4 2900 37 3
Xylenes (total) 2 21000 22 7
Semivolatile ug/kg ua/kq uq/kg 29
Phenol -- 320 - l
Naphthalene -- 4900 -- !
2-Methylnaphtalene -- 16000 .- 1
Dimethylphthalate 110 140 120 2
Fluorene . - 63 1600 320 2
Phenanthrene 63 2600 260 11
Anthracene 48 120 85 6
Di-n-butglphthalate 58 76 66 2
Flouranthene 30 1400 220 15
Pyrene 31 1300 210 12
Benzo(a)anthracene 98 660 250 6
Chrysene. . 130 750 290 6
- Bis(2-ethylhexy))phthalate 45 &4 60 5



Table 2

(Continued)
Number Locatisns
Chemical Concentration Sampled fcr Analvsis
Geome:-ic . Pasitive
Medium Chemical Minimum Maximum Mean Total Cetecticn
Benzo(b)fluoranthene 110 680 220 10
Benzo(k)fluocranthene 100 760 210 3
Benzo(a)pyrene 120 750 250 8
Indenoél,z 3-cd)pyrene. 130 6§80 220 §
Dibenz a,hSanthracene .- 74 .- 1
Benzo(g,h,1)perylene 130 800. 270 <
Pesticide/PC8
Not Analyzed
Metal/CN mg/kg ma/kg mg/kq 16
Copper .- 107 .- 1
LANDFILL REFUSE
' Volatile ug/kq ug/kq uq/kq 13
Methylene chloride ;9 1900 . 70 3
Acetone 71 160 100 3
- .1,2-Dichlorcethene (total) 21 220 67 4
"Trichlorocethene 36 160000 680 g
“Toluene 3 750 60 g
" Ethyl benzene 2 4 3 k!
Xylenes (total) . 4 24 13 5
"+ Semivolatile : ug/kq ug/kq ug/kg 13
Phenol .- 2200 i
2-Chloropheno! -- 2200 .- !
1,2-Dichlorobenzene .- 210 -- 1
2-Methylphenol - 75 -- 1
4-Methylphenol - 830 .- 1
Isophorone -- 130 -- !
1,2,4-Trichlorobenzene -- 1200 -- 1
Naphthalene 49 1300 150 7
4-Chloro-3-methylpheno!l .- 2300 .- 1
2-Methylnaphthalene 65 890 150 7
_IZ-Chloronaqhthalene - 170 -- 1
i Acenaphthylene -- 130 -- 1
" " Acenaphthene 45 730 180 3
.~ Dibenzofuran 19 330 63 7
Fluorene 82 500 186 <
Pentachlorophenol . 820 32000 2900 :
Phenanthrene 170 15000 1100 1
Anthracene 19 2200 250 ic
Fluoranthene 60 45000 1600 12
Pyrene’ 63 49000 1700 il
.Butylbenzylphthalate 130 2300 500 3
Benzo(a)anthracene 420 24000 1400 10
Bis(2-ethylhexyi)phthalate 110 54000 860 Ll
Chrysene - 54 25000 §70 2
Benzo(b) fluoranthene 410 25000 1700 e
Benzo{k)fluoranthene 430 25000 1400 - .
Benzo(a)pyrene 480 25000 1200 :
Indenogl,z 3-cd)pyrene 640 31000 940 )
Dibenz({a,hjanthracene 280 1200 490 :
Benzo(g,h,1)perylene 560 14000 1600
Pesticide/PCB ug/kq ug/kg ug/kg 6

ro

Arochlor 1260 .° 850 2300 1400



Table?

(Continued)
. Ndmber Lecaticns
Chemical Concentration Samoled for Anaivs:s
: . Geometric. ‘ Pasisive
Medium Chemical Minimum Maximum Mean Total Deresticn
Metal/CNC mq/kq mq/kg ma/kq 14
Arsenic -- 76 -- 1
Chromium .- 1130 .- B
Copper 107 1410 383 |
Mercury 0.5 1.9 1.2 3.
Zinc 323 3260 2160 2
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These compounds have been used to evaluate toxicity,’ exposure
pathways, and potential health rlsks for the site. :

B. osure Assessment

Groundwater in the area is the current source of drinking water
for the City of Wausau which provides potable water to
approximately 33,000 people. The aquifer of concern is a class I
aquifer (sole-source aquifer. without a viable alternate source of
supply) and is highly wvulnerable to contamination. The C1ty of
Wausau treats water prior to distribution through the use of two
air strippers. ‘The air strippers effectively reduce VOC
concentrations to below the detectable levels.  Historical data
indicate that during the period of 1982.through mid-1984, levels
of VOCs in the City supply ranged from 10 ug/l to 100 ug/l.
However, it is not known how long, prior to 1982, the City’s
water supply contained elevated levels of VOCs. - Therefore, the
exposure scenario for drinking water did not address p0551ble
exposures prior to 1982. :

Currently there are no known private wells used for drinking
water within the study area. 1In addition, there is a City of
Wausau ordinance requiring residents to utilize the municipal
supply for domestic purposes. However, in developing
hypothetical exposure scenarios for groundwater, institutional
controls were not considered adequate for protectlon -from
potential future use of private wells.

Stripping tower treatment of-contaminated groundwater is
currently occurring at the City water treatment plant and at
Wausau Chemical. In addition, the effluent from the extraction
well proposed for the interim remedy will also involve dispersion
of VOC emissions to the air. 1Indicator contaminants dispersed
into the air from groundwater treatment pose a potential exposure
pathway to employees of companies and. resldents near the sources
of air emissions.

The potential exposure pathways for the site are listed below and
summarized in Table 3. Potential health risks were evaluated for
the following exposure pachways and potentlally exposed :
population. . o

- Residents using municipal water assumlng they are exposed to
contaminant concentrations equal to the laboratory detection
limits of 0.5ug/l1 for PCE and TCE, and 1.0 ug/l for DCE.

- Hypothetical users of private well water assuming a private
well is installed within the contaminated aquifer in the
future. It was assumed that a user would be exposed to the
highest concentrations found in groundwater, approximately
4300 ug/l, to obtain the worst case scenarlo for this



Environmenta)
Hedium

Groundwater

Surface soils ‘

Surface water
and sediments,
fos Creek and
Wisconsin River

' Subsdfﬁace soils
and landfil)
refuse

Alr

Exposure
oint

Municipal water
supply

Private well
water

Direct contact

Direct contact .

None; subsurface
location
minimizes .
contact potential

Direct contact

POTENTIAL EXPOSURE PATHWAYS
WAUSAU WATER SUPPLY NPL SITE

Exposed
Rccegtors

Wausau residents

Wausau residents
with private wells

Wausau residents

_Children playing
in creek or river

Aquatic of?anisms,'

terrestria
wildlife

Wausau residents

Remediation

... workers

~ Direct contact,

volatilization
{from soils or
landfi)1 refuse

Direct contact,
emissions from
air strippers

Wausau residents,
company employees

Wausau residents,
company employees

TABLE 3
FEASIBILITY STUDY
WAUSAU, WISCONSIN

Routes
Exposure
Ingestion,

inhalation,
dermal absorption

.Ingestion,

inhalation,

dermal absorption

Dermal absorption,

- incidental
- ingestion

Dermal absorption,
incidental

.- ingestion

Bioconcentration,
bioaccumulation

Dermal Sbsorption,
incidental
ingestion

Dermal abﬁorption,
incidental
ingestion

Inhalation

Inhalation

Pathway

Complete?

Yes

No: currently no
pr‘vate wells in

contaminated aquifer.

However potential
for future private
wells exists

Not determined

No, contaminated .
water no longer
discharged to
Bos Creek

No, contaminated
water no longer
discharged to

Dos Creek

No
Not determined

No sj?nifiganl
volatilization
not occurring

Yes

Exposure Risk
Potential Quantified?

'Véfy-lgw; air ) Yes

' “stripping has

reduced contaminant
concentrations to
below detection limits

None; currently. Yes
Moderate; future .
private well users

could be exposed -to

untreated water

Very low; not ' No
considered to be
above background

None o No

None - N ' No

None - ' No. " -
Very low, workers No
assumed to be

utilizing

protective gear

None No
Hoderate dispersion of Yes

VOC emissions may expose
Wausau residents and
enployees of companies near
the sources
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exposure pathway.

- Residents and company employees exposed via air emissions
in the vicinity of the emission sources. Estimated
contaminant emissions from the source areas were calculated
assuming continuous operation of the air strippers and a
constant rate of loading of VOCs.

The contaminant intake, and thus risk that an individual would
likely incur from exposure to an indicator chemical was estimated
for the exposure pathway of concern by incorporating standard
exposure assumptions of 70-kg man, ingestlon of two liters of
water per day, inhalation rate of 1.3 m /hr and a skin surface
area of 18,200 cm? for water, and an 1nhalatlon rate of 20m3/day
for air emissions.

C. 'ngiQiQ! Assessment

Based on toxicological studies performed on laboratory animals,
both PCE and TCE are classified as probable human carcinogens.
Scientific data collected to date are not sufficient to classify
DCE as to its carcinogenic potential. .Therefore, no cancer
potency factor could be derived for DCE and thus, DCE was not
included in the calculation of site risks. PCE is also assigned
a reference dose value. This value represents the levels to
which humans can be exposed on a daily basis without adverse
effects. The critical toxicity values (i.e., cancer potency
factor and reference dose) for PCE and TCE are listed in Table 4.

The U.S. EPA considers individual excess cancer risks in a range
of 10”4 to 1077 as protective; however, the 107° risk level is
used as a point of departure for setting cleanup levels at
Superfund sites. A 10~% is considered appropriate as a point of
departure for setting cleanup levels at this site considering
that groundwater is currently used for drinking water and is the
sole-source of drinking water for the residents of Wausau.

D. sk C terjzati

Under current water use conditions, a pctent1al carcinogenic risk
of approximately one in one million (1 x 10~6) was calculated for
users of municipal water for the combined effects of PCE and TCE.
These risk levels are based on undetectable levels of VOCs
present in the treated water within the City water distribution
system. The short-term carcinogenic risks to health associated
with PCE and TCE contamination would appear to be minimal under
current water usage practices. The long-term cancer risk
associated with City water use was calculated to be 1.5 x 10~6
based on a life time of 70 years (see Table 5).



Total) (OCE)

TABLE 4

CRITICAL TOXICiT+ VALUES FOR INDICATOR CONTZMINANTS2
WAUSAU WATER SUPPLY NPL SiTE
WAUSAU, WISCONSIN

Carcinogerniz
: Potency Facrtor
Reference Dose (mg/kq/day) - _(mg/ke/cay)-1 -
Oral Inhalation
i EPA
Wweight of

ndicator ’ : _ Evidgncel ‘
‘ontaminant Subchronic Chronic Subchronic Chronic Classificationb Orai nnalacicn
‘etrachloroethene .- 1.0€-02 - -~ 82 . 10€-02 3.368-03

(PCE) e
richlorcethene . - -- -~ ee 82 1.10E-02 1.26.02

(TCE) : :
.2-Dichloroethene .- .- .- : = 0

* Values obtained from Integrated Risk Information System (IRIS) (4/89).

> Group A

Group Bl

Group 82

Group €

Group D
Group £

(Human Carcinegen)

(Probable Human
Carcinogen)

(Probable Human
Carcinogen)

(Probable Human
Carcinogen)

(Not Classified)
(No Evidence of

Carcinogenicity
in Humans)

Sufficient evidence from epidemiologic studies to support a causal associaticn
between exposure cancer.

Limited evidence of carcinogenicity in humans from epidemiological studies.
Sufficient evidence of carcinogenicity in animals, inadequate evidence of
carcinogenicity in humans. ‘

Limited evidence of carcinogenicity in animals.

Inadequate evidence of carcinogenicity in animals.

No evidence for carcinogenicity in at least two adequate animal tests or in
both epidemiologic and animal studies.
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The U.S. EPA has set a Maximum Contaminant Level (MCL) of 5 ug/l
TCE for drinking water. An MCL of 5 ug/l for PCE is under
consideration for proposal in the near future. MCLs are
.enforceable standards promulgated under the Safe Drinking Water

- Act. Because PCE and TCE are carcinogenic and are not considered
to be without hazard below a given threshold, the U.S. EPA has
_set a non-enforceable Maximum Contaminant Level Goal (MCLG) of
zero for TCE in drinking water and is considering the same MCLG
for PCE. Because it is not possible to accurately measure levels
of these compounds below the minimum detection linit, a future
health risk may exist to individuals consuming w...er over a
prolonged period of time during which PCE and TCE are present
but below detectable limits. : :

'In addition, protection of residents from exposure to the _
contaminants of concern is dependent on adequate treatment of the
‘water. The potential for exposure exists in that failure of the

‘treatment system could result in an exposure pathway through the B

City’s drinking water. Based on the possibility of" failure of o
the air strippers, a potential future risk of exposure to PCE and.i
TCE via drinking water ingestion exists at the Site., :

The calculated potential carcinogenic risks for future use of
private well water were approximately 1000 times higher than
those calculated for users of municipal water, assuming users "~ -
would be exposed to maximum contaminant concentrations identified
in groundwater at. the site (see Table 5). Because -institutional
controls were:not considered adequate for protection from private
well usage, it was determined that a potential future risk of
exposure ‘via groundwater exists at the site.

The.potential cancer risk to individuals inhaling contaminated
air emanating from the stripping towers was estimated based on
modeling of the combined contaminant plumes from the City’s air
"strippers and the Wausau Chemical air stripper. Model results
for a worst case scenario for exposure of receptors to air borne
. contaminants estimated a cancer risk of 1.7 x 10”8, The ‘
_estimated current risk level is not considered to present an
appreciable health risk to residents. However, all alternatives
evaluated in the FS include treatment of off-gases to eliminant
any ‘additional VOC emissions. In addition, the selected
alternative calls for elimination of the Wausau Chemical air
stripper, which will reduce the level of contaminants in the
contaminant plume. :

VII. DESCRIPTION OF ALTERNATIVES

A. Response gbjectives

The feasibility study was initiated to evaluate alternatives for
remediation of the groundwater contamination and source areas at
the site. Based on the risk assessment, three primary site-



TABLE 5
MAXIMUM. CONCENTRATIONS AND RESULTING POTENTIAL CANCER RISKS

FOR CONTAMINANTS AND PATHWAYS OF CONCERN
AT THE WAUSAU GROUNDWATER CONTAMINATION SITE

. EXPOSURE PATHWAY/ MAXIMUM POTENTIAL
TAMIN ONC ONC ON CANCER RISK

1) MUNICIPAL WATER SUPPLY?2

_PCE .5 ug/1 8.9 x 1077
TCE .5 ug/l 6.3 x.10"7
vExposure Pathway/Risk Total: | S 1.5 x 1Qf5__

2) GROUNDWATER (PRIVATE WELLS)D

PCE = 2440 ug/1 .~ 4.5.x 1073
TCE 4200 ug/1 - 5.2 x 1073
- Exposure Pathway/Risk Total: ' . 9.6 x 1073

' 3) AIR EMISSIONS FROM STRIPPERS

PCE o 1.3 ug/m3 .= 4.8 x 1077
TCE o .37 ug/m3 o 1.2 x 1076
Exposure Pathway/Risk Total: . 1.7 x 106

a: Concentrations bf indicator contaminants in the municipal
. system were assumed to be equal to laboraitory analytical
method detection limits.

b: Concentrations of indicator contaminants used in the private
well scenario were the maximum concentrations detected in
groundwater at the site.
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specific response objectives were identified; 1) reduction of
long-term exposure to low levels of VOCs from ingestion of
drinking water; 2) protection from potential future use of
private wells in contaminated grouridwater; and, 3) protection

from emissions of contaminants from proposed water treatment
systems that release VOCs to the atmosphere.

B. Development of Alternatives

"In developing alternatives for this site several initial
‘assumptions were made regarding base line conditions at the site.
It was assumed that the west side extraction system would be
installed and operated as described in the Interim ROD. It was
also determined, based on computer modeling of the site, that the

deep TCE plume moving under the Wisconsin River to CW3 would best .-

be addressed at the same location as the proposed extraction well
at the former landfill source. Therefore, it was determined thatfﬁ
an increase in the proposed minimum pumping rates called for in
the west side extraction system and modifications to the e
monitoring plan would provide the most effectlve remedlatlon of. . -
thls contaminant plume. S

As dxscussed, the remaining areas of concern for the site include
the source areas and the shallow east side contaminant plume '
originating from the Wausau Chemical source area. The three S
identified source areas include the former City landfill, the . - - -
Wausau Chemical property, and the Wausau Energy property. -

At the Wausau Energy site, petroleum derived compounds have been : -
found in groundwater samples directly below the site. Although =
toluene, ethylene, and Xylene were previcusly detected in CW4,

no off-site migration of contaminants was been detected during .
the RI/FS, although toluene, ethylene and xylene were previously:
detected in CW4. Because off-site monitoring does not indicate
groundwater impacts from the Wausau Energy source at present,
groundwater remediation at Wausau Energy is not addressed as.

part of the final remedy. However, contaminated soils found-at
Wausau Energy will be addressed under the discussion of source
control.

A variety of technologies to address response objectives were.
identified for further consideration including several for
remediation of source areas. However, considering the nature of
the source areas, and the contaminants present, only one source
control technology (soil vapor extraction) was retained from the
screening of technologies.

Following screening of technologies, alternatives were developed
and screened for appropriateness based on response objectives.
Five alternatives remained after screening and were subjected to
detailed analysis using the nine evaluation criteria developed
under the National Contingency Plan (NCP). Table 6 lists the.



five alternatives,.

' TABLE 6

REMEDIAL ACTION ALTERNATIVES
Alternative 1 No Action ‘
Alternative 2 Groundwater Extraction and Treatment |

with Air stripping and Discharge to ‘the -
Wisconsin River S -

Alternative 3 In~-Situ Bioreclamation with Partialj;
Above Ground Treatment and Discharge :
to the Wisconsin River = = .. "

Alternative 4 In-Situ Bioreclamation
Alternative 5 Active Source Control- 5011 Vapor
Extraction
c. e jves

atlve -

The No Action Alternative is evaluated as required by ﬁhe'NCP
Under this alternative, no response action would be taken beyond
the Interim remedy.

The interim remedy extraction well will provide a barrler to :
contaminant migration from the landfill source to CW6, ultimately
resulting in the elimination of contaminant impact at this well.
The time to achieve protection of CWé under this alternative .
depends on the rate of aquifer purging provided by Well CWé
pumping. Computer simulation of the No Action alternative for
the landfill source shows that a groundwater divide would be
present in the vicinity of the ponded area in Bos Creek between
CWé and the landfill extraction well. Contaminants on either
side of this divide would mlgrate north to CWé or south.to the
extraction well. Given the pumping rates assumed for these
simulations and the initial mass distribution, a time.period of
approximately 10 years is estimated to be necessary to achieve
contaminant concentrations below the MCL for TCE (5 ug/L) at CW6.
The period durlng which CWé draws in contaminants from the
landfill source is estimated to be approximately 20 years under
projected pumping conditions.

The No Action simulation for the landfill source shows that the
extraction well at the landfill would also stop additional.
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migration of contamination beneath the Wisconsin River to CW3.
A period of approximately 6 years is estimated to obtain
contaminant concentrations at CW3 less than 5 ug/L.

The simulated groundwater piezometric surface contours for the
East Well Field are shown on Figure 6. The map indicates an area
of hydraulic influence which extends south of the Wausau Chemical
property due primarily to pumping. of CW3. With no CW4 pumping,
the shallow east side contaminant plumes lie within this area of
influence. The simulation shows the contaminant mass reaching
CW3 from the Wausau Chemical sources would.result in
concentrations con51stently less than 5 ug/L after approximately
6.3 years. . o

The time during which CW3 would draw;in contaninants from either
east side or west side sources is estlmated to be approximately
15 years. It was assumed that the Phase I remedy extraction well
north of the landfill would be in- Operatlon, and that-
contaminants in unsaturated zone soils at Wausau Chemical would
represent a groundwater contaminant. 'source that decllnes 1n
strength over an’ approxlmately 8-year perlod.'w

Probable ARARSs for the No Actlon alternatlve are summarlzed in
Table 7. Chemlcal-spec1f1c ARARS. identified- 1nclude those

related to drinking water, groundwater, surface water and air
quality. Drinking water MCLs for VOCs can be met- by stripping

tower treatment, as evidenced by actual performance data. The No -

Action alternative would not comply with Chapter NR 140

- requirements for responses where enforcement standards are :
exceeded. Air emission limits are not ant1c1pated to be exceeded

by any of the identified sources. :

The only location-specific ARAR ldentlfled involves potential
future requirements that may be implemented under a wellhead
protection area program. No area has been designated to date and
no requirements have been. identified. Action-specific ARARs
identified relate to property use at the landfill and '
uncontrolled emission of toxic organics from source areas.

There is no cost or operation and maintenance (O&M) associated
with the No Action Alternative. Annual costs to operate the
present air strlpper were not considered as O&M under this
alternative. -

Alternative 2 - Groundwater Extraction/Above Ground Treatment

Alternative 2 involves installation of a groundwater extraction
system to address the shallow groundwater contamination in the
East Well Field originating from the Wausau Chemical facility. A
groundwater extraction and treatment system would be installed on
the Wausau Chemical property to extract contaminated water in
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TASLE 7

PROBASLE- ARARS: ALT:RNaTIVE 1
. FEASISLLITY STUOY '
WAUSAU WATER 'SUPPLY NPL SIT
'~ WAUSAU, ‘WISCONSIN -

Probable ARAR = = . -Subject S L Requiremerit/Compliance

CHEMICAL-SPECIFIC.

Federal "

40 CFR 141 National Primary Dr1nk1ng water: " Enforceable numerical.standards for- pub\xé ~a'¥?
a Stand:-ds O ‘supplies. Standards for VOCs..can be met u511g EES RN
: R "tower stripping treatment - )

40 CFR 264.94 Groundwater Concentration Limits _.Enforceable limits for substances in groundua'nr
) "~ released from a solid waste management unit permivisd
- ¢ under  RCRA. May be considered relevant and agorcorias
o for the former City Landfill. Anticipate wee:1--,1 n
..~ in the long term as a result of aguifer purg1n; :! :
"ex1st1ng production and remediation wells.

" |D .

(%]
lad
]
lad
o

R 109 WAC Safe Drinking Water L Af.Establxs 2s drinking water standards for public: -=:er .
: _ 27 - supply. -Applies to Wausau wWater Utility. State. -

~* standards are not more stringent than Federal MCls.

. jStandards for VQCs can be met - by the water Ut\l..f

NR 140 WAC Groundwater Quality L Establishes numer1ca1 standards for c*--=n5r=’w°1 ~'T

: .- - substances in groundwater. Different ievels o‘

.. are appropriate when Preventive ‘Action Limits {

.. Enforcement Standards  (ES) are exceeded. - Antic

-_-continually lower contaminant concentrations i

- aquifer-as a result of "existing preduction and.. - -

. * 'remediation (including Phase I remedy) wells. La:k,:f

~ additional active groundwater remed1atxon may ngL te

acceptable to the State ) -

NR 104 WAC Uses and Designated Standards for Mandates that the Wisconsin River sha11 meet. -
Interstate Waters . criteria for fish and aquatic life and recreaticnai use.
' Criteria should be met under Phase 1 remedy’ ac:i: 'S .

NR 105 WAC Surface Water Quality Cr1ter1a Establishes numer1ca1 water quality criteria fer
for Toxic Substances © toxic substances. <Criteria should be me° uncer r"S’ :
_— remedy actions. .

NR 445 WAC Control of Hazardous Pollutants JEstab115hes hOurIy or annual emission rate limiss fa-
specific substances. Limits do not appear ‘to e exZazzz:
by identified sources. .

* LOCATION-SPECIFIC

Federal

SOWA Sec. 1428 Wellhead Protection Areas - Requirement for states to deve1cp program for
o establishing wellhead protection areas. No specific
requirements are known at this time., No Acticn
alternative should not conflict w1th possible futire:
requirements. : _ :



Prebable ARAR .-

. TABLE 7 (Continued)
PROBABLE ARARs: ALTERNATIVE 1

FEASIBILITY STUDY

WAUSAU WATER SUPPLY NPL SITE. .

Subiec?

WAUSAU,. WISCONSIN- " ..~

" Recuirement/Compliance

" Federal

40 CFR 264.117

tState
NR 400-459

NR 500-520

Past-Clcsure Property Use

Air Quality Manazgement

Solid and Hazardous.Wiste . * -

Management

ACTION-SPECIFIC

May be relevant and appropriate for former City lanc?#i 1.
No restricted uses dre proposed. - -

Source area emissicns may be subject to reguiresmer:s :_:
emissions under No .iction are not anticipated tz exc
established limits. . - :

a2ez

final property use requirements may apply for the firmar
City Landfill performance and operational criteria
regulate emissions of toxic substances to air. Air
emissions under No Action do not appear to exceed lim:<s.
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close proximity to the area of greatest soil contamination (see
Figure 7). The system would include a cluster of wells designed
to extend the zone of influence beneath the City filtration plant
and the Wausau Chemical building, as well as to the east of the
facility where contaminants have migrated due to the effects of
aquifer recharge from the Wisconsin River.

‘Extracted water would be pumped to an air stripper for treatment
. of VOCs prior to discharge to the Wisconsin River. Off-gas
treatment would be included in the treatment process and would

" involve vapor phase activated carbon units to treat gases and off
:site'regeneratlon of carbon and destruction of contaminants. It
is estimated that the system flow rate would be approximately
300-500 gpm.

_Implementatxon of this alternative is expected to limit migratiocn
of contaminants from Wausau Chemical to CW3. Contaminant
transport simulations of this alternative shows that at total
'system pumping rates of 200 and-500 gpm, contaminant
-concentrations at CW3 resultlng for mlgratlon form the Wausau
Chemlcal source would be less than 5 ug/L in approximately 5.2
years.’ However, .complete restoration of the aquifer on the east
side of the rlver would require 12 years.

_cOntamlnation in the deep groundwater plume orlglnatlng at the
former City landflll/Marathon Electric source area is not
“anticipated to be influenced by pumping of the east side
‘extraction well system. Thus, the time to achieve protection of
CW3 under this alternative is not anticipated to be substantially
different from that estimated under the No Action alternative,
because . the time to achieve aquifer purging under both
alternatives is determined by the time required to remediate the
deep TCE plume. However, the magnitude of contaminant
concentrations affecting Production Well CW3 is expected to
decrease, because the contribution of contaminants from the east
side source will be reduced.

Costs for Alternative 2 are summarized in Table 12. Major
capital cost items include groundwater extraction wells and
header system, pumps, controls, stripping tower and discharge
line. Major operation and maintenance items include energy
costs, sampling and monitoring, analytical laboratory, routine
systems inspection and maintenance, and reporting. Capital costs
are estimated to be $480,000. Annual operation and maintenance
costs are estimated to be approximately $120,000. The 1l0-year
present worth (10% discount rate) associated with the above costs
is $1,330,000.

Probable ARARs for Alternative 2 are summarized in Table 8.
Chemical-specific ARARs include drinking water, groundwater,
surface water and air quality standards, criteria or limits.
These include drinking water MCLs and NR 140 standards. Drinking
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TABLE 12

SUMMARY OF PROBABLE COSTS:
: - FEASIBILITY STuDY -
-~ WAUSAU WATER SUPPLY NPL SITE
WAUSAU, WISCONSIN

N CAPITAL COSTS

Item .

Cost

O;Groundwater Extraction System O'.._:‘.- $ 70,000
“‘;Str1pp1ng Tower and Appurtenances - . $110,000
" Vapor Phase.Carbon Unit: and Appurtenances » $§ 50,000

. Discharge System: : o - $ 40,000
o Utilities, Excavat1on Sp011s Management S $ 15,000
| Cap1ta1 Fac1]1t1es Subtotal $285,000

- Eng1neer1ng Des1gn (15%) - T .f $ 45,000
‘-Contract and Project Adm1n1strat1on (25’) $ 70,000
- | ‘ Cap1ta1 Subtota1_ 3400{000
:'j;Cbnfingencies (20%) . e $ 80,000
"':T;capttal Total | s4soldoo

ALT;RNATIVE 2 .

ANNUAL OPERATION AND MAINTENANCE COSTS

. ‘ Flrst Year - Subseq;gnt Yea-s
Water Levels “,-}fgl l $ 5,000 '$ 5,000
Water Quality ‘ . $ 26,000 $- 8,000
Flow Monitoring . oo § 3,000 $ 3,000

_Energy- o ~$ 6,000 $ 6,000
General 0&M Labor -+ $ 20,000 $ 20,000
Reporting and Adm1n1strat1on _ $ 30,000 $ 30,000
Carbon Purchase and Regeneration ~$ 30,000 s 30‘000

oaM- Subtotal ~ ~ $120,000 $102,000

Contingencies (zoz) . $24,000 f.szo,ooo

0&M Total $144,ooo o . $122,000
"A‘ 12 YEAR PRESENT WORTH - |

}Present Worth of Cap1ta1 (not discounted) . ..$480,000

Present Worth of 0 & M (10% discount rate): $850, 000

Present erth.Totélﬂ_

'$1,330,000
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water MCLs for VOCs can be met by the water utility. The proposed
groundwater response-actions would satisfy response requirements
of NR 140. Meeting water quality-based effluent limits
established to meet water quality criteria should be feasible
using packed tower stripping. Meeting compound-specific limits
for VOC emissions to air-would be feasible based on anticipated
concentrations and pumping rates, regardless of whether or not
off-gas controls are- used.

Location-specific ARARs include possible wellhead protection
requirements, and floodplain activity requirements. Action-
specific ARARs include requirements for well construction and
plumbing system standards, ‘treatment system plan review,
obtaining a surface water discharge permit, VOC emissions limits
and construction and industrial safety. No difficulties in
achieving compliance?with any of these have been identified.

Implementation of this alternative is not expected to be a
problem:. The technology is readily available, conventional, and
well demonstrated. '.Construction is straight forward and no ‘
unusual features. are anticipated to be required for the systen.
Coordination between U.S. EPA and the City of Wausau will be
required to accomplish 1mp1ementation of the systemn.

Alternative 3. is an in-situ method for remediation of the shallow
east side groundwater contaminant plume. Groundwater would be
extracted, a portion would be treated and discharged to the
Wisconsin River and the remainder would be. supplemented with
nutrients and recharged to the aquifer to enhance microbially-
:mediated degradation of contaminants in-situ.l : :

-A line of groundwater extraction wells would be installed around
the north and ‘east portions of the Wausau Chemical property. A
conceptual system layout is shown on Figure 8. The placement of -
barrier wells is intended to surround the section (downgradient
of the Wausau Chemical sources) of the plume where volatile :
chlorinated hydrocarbon concentrations greater than o
approximately 200 ug/L were observed.  Extracted groundwater
would be pumped to a common header. - The header would convey
water back toward the treatment system. .The: flow would be split
between the. treatment system and iecharge to groundwater._

For a groundwater extraction rate of 500 gpm, approx1mate1y 300

'~ gpm would be treated using VOC stripping and-discharged to the
Wisconsin River. A VOC stripping tower with off-gas controls
would be used for treatment. Carbon adsorption would be provided
for off-gas treatment.. : IR :
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Probable ARAR

TASBLE 8

PROBABLE ARARs: ALTERNATIVE 2
FEASIBILITY STUDY

WAUSAU WATER

WAUSAU,

Subject

SUPPLY NPL SITE
WISCONSIN .

Requirement/Compliance

Federal

40 CFR 141

" 40 CFR 264.94

CWA Sec. 304(a)(1)

40 CFR 50.6

"~ NR 109 WAC

NR 140 WAC

NR 102 WAC
NR 104 WAC

NR 105 WAC
NR 106 WAC

NR 445 WAC

Federal

Executive Order
11988

SDWA Sec. 1428

CHEMICAL-SPECIFIC

National Primary Orinking Water
Standards

Groundwater Concentration Limits

Ambient Water Quality Criteria

National Primary and Secondary
Ambient Air Quality Standards

Safe Orinking Water

Groundwater Quality

Surface Water Quality Standards

Uses and Designated Standards for
Interstate Waters

Surface Water Quality Criteria
for Toxic Substafices

Control of Hazardous Pollutants

Enforceable numerical standards for public water
supplies. Standards for VOCs can be met using packed
tower stripping treatment. .

Enforceable limits for substances in groundwater
released from a solid waste management unit permitsed
under RCRA. Anticipate meeting limits in the long temm
as a result of aquifer purging by production and
remediation wells,

Concentration values considered to be protective of
aquatic species, based on reported biocassay results.
Available limits can be met with treatment.

Particulate standards may apply to dust-generating
construction activities. Standard control practices
should be effective.

Establishes drinking water standards for public water
supply. Standards for VOCs can be met by the water
utility. State standards are not more stringent than
Federal M(Ls.

tstablishes numericalt standards for concentraticn of ‘
substances in groundwater. QOifferent levels of respense”
are appropriate when Preventive Action Limits (PAL) c¢r
Enforcement Standards (ES) are exceeded. Anticipase
continually lower contaminant concentrations in the
aquifer due to pur?ing wells., Proposed system
accelerates overall contaminant removal rate.

Establishes water quality standards for streams. Agplies
to the Wisconsin River. Stream standards can be
maintained.

Mandates that the Wisconsin River shall meet
criteria for fish and aquatic life and recreational use.
Criteria can be met with a treated discharge.

Establishes numerical water quality criteria for

toxic substances. NR 106 specifies methods for
calculating water quality-based effluent limits. Limits
can be met with a treated discharge.

Establishes hourly or annual emission rate limits for
specific substances. Estimated stripping tower emissicns
are lower than identified limits.

LOCATION-SPECIFIC

Floodplain Management

Wellhead Protection Areas

Requires that federal agencies identif{ and evaluate
potential effects of actions on floodplains, No
appreciable adverse effects have been identified.

Requirement for states to develop program for
establishing wellhead protection areas. No specific
requirements are known at this time. Construction and
ogeration‘uf groundwater extraction and treatment system
should not conflict with possible future requirements.



!Pfobable ARAR

TABLE 8

(continued)

PROBABLE ARARs: ALTERNATIVE 2
FEASIBILITY STUDY
WAUSAU WATER SUPPLY NPL SITE

WAUSAU,

Subject

WISCONSIN

Requirement/Compliance

. State -

Chaptér 30,
Statutes

AFédéral

WA Section 301;

40 CFR 122,
.40 CFR 264.117

29 CFR 1910

. state:
~'NR 108 WAC

 ;~3;112QwAéff
NR:200° WAC

"R 219°MAC
_NR 220 WAC

~ NR 400-499

ILHR 81-84 WAC

_ILHR 50-53 WAC"

IND 1 WAC

IND 6 WAC .

Protection of Floodplains

Regulates construction in floodplains. Some construction
may take place within floodplain boundarg. Qutfall

construction is sgecifically allowed. Obtaining approval
for extraction wells or pipelines is considered feasible.

ACTION-SPECIFIC

Protection of Surface Water
Quality '

Post-Closure Property Use

Protection of Hazardous Waste
Site Workers -

Requirements for Plans and
Specifications for Wastewater
Facilities

Well Construction and Pump
Installation - - v

' App]icationifor DiSchérge Permits

Analytical Test Methods and
Procedures - . ¢

Categories and Classes of Point

Sources
ié{rlouajjt?‘ﬂgqagément
»Statg Plﬂm#%ﬁg}cdag:
i;féff;aquéiné'éééélf::

::_Gén§?a1 InqustrfaIESafety

Industrial Safety. for Trenches

... and Excavation’

Technology-based effluent limits may apply
to surface water discharge.

In general, use must not be aljowed to disturb the
integrity of the final landfill cover. Deed restrictions
may be appropriate to limit use of landfill property.

Establishes requirements for training, protective
equipment, waste handling, personnel monitoring, and
emergency procedures for hazardous waste site workers,

Establishes procedures for submittal and review of
plans and specifications for treatment facilities.
No problems are anticipated.

Establishes requirements for design and
construction of wells and appurtenances. Compliance with
requirements is not anticipated to present difficulties.

Establishes procedures for WPDES permit application. Mo
problems are anticipated.

Establishes acceptable methods for analyzing
sampies from point sources discharging to surface water,
Standard procedures are ajpropriate for the remedy.

_Establishes cate$ories of point sources. Surface

water discharge from treatment system would likely be
subject to BATEA requirements. VOC stripping tower
treatment should satisfy this requirement.

Ng-4od series regulations covers the range of Wisconsin
air quality requirements. Estimated VOC emission rates

_from 'stripping tower are estimated to be lower than

limits where controls would be required.

Design, construction and materials for piping, plumbing
and sewer connection associated with extraction systenm
and discharge must comply with requirements. State
review and approval is required.

Desigh and construction of structures must comply with
requirements. .
Construction and operation must comply with safety

requirements.

Construction must comply with safety requirements.
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The 200 gpm not treated above ground and discharged would be
supplemented with nutrients and recharged over the southern end
of the Wausau Chemical property. Infiltration trenches filled
with gravel would effectively distribute water over the area.
Nutrients such as nitrogen or phosphorus would be added. Where
aerobic conditions are desired, hydrogen peroxide would be fed.
A carbon and energy source such as a methanol may be required to
support heterotrophic growth. :

Laboratory and field study would be required to confirm
feasibility at the site and determine the required operating
environment and conditions. ' It is anticipated that planning,
execution and analysis of laboratory studies could be
accomplished within a 6-month period, and that planning,
execution and analysis of field pilot testing program could be
accomplished within a 1.5-year period, depending on the scope and
complexity of studies and on the outcome of early test phase
activities. Overall, a two-year period could be required for
testing and demonstration. - ,

Technologies described in this alternative are expected to
provide protection of CW3 by creating a barrier to the migration
of most of the contaminants in the shallow east side plume, in
addition to aquifer restoration. This alternative is not

expected to ‘affect the deep contaminant plume originating on the
west side.- :

cOmputer simulation of the alternative shows that the proposed
line of extraction wells can create an effective hydraulic
barrier to contaminant migration to CW3 if pumping rates are high
enough. The simulated head contour map shown on Figure 6 shows
this occurs at a total system pumping rate of 500 gpm and an
infiltration rate of 200 gpm at the source. Contaminant
transport simulation shows that PCE concentrations at CW3 would
"decrease below 5 ug/L. after approximately 2.5 years. Complete
aquifer purge time for the east side groundwater under this
alternative could not be estimated using the contaminant
transport model. The simulation shows that the groundwater mound
resulting from the recharge may force a small amount (<1%) of
contamination to migrate around the east side of the extraction
system. However, the mass not captured is not likely to result
-in detectable concentrations at CW3. Pumping at lower rates or
. -with. widely spaced wells .may not provide the desired hydraulic
'control.v;

A :.Costs for Alternative 3 are summarized in Table 13. Major

‘capital cost items include laboratory and field testing programs,
- system review and approval, extraction well and header systemn,
stripping tower, carbon adsorber, foundations, nutrient feeding
system, recharge trench and piping, controls and utilities and
-discharge piping. Major operation and maintenance cost items

- finclude energy costs, sampling and monitoring, analytical



TABLE 13

SUMMARY OF PROBABLE COSTS:
FEASIBILITY STUDY

WAUSAU WATER SUPPLY NPL SITE
WAUSAU, WISCONSIN

CAPITAL COSTS

Item Cost

Groundwater Extraction System $ 95,000
Stripping Tower and Appurtenances $110,000
Vapor Phase Carbon Unit and Appurtenances $ 50,000
Discharge System $ 40,000
Infiltration/Nutrient System $ 90,000
Utilities and Excavation Spoils Management $ 10,000
Lab and Pilot Testing $200,000
Capital Facilities Subtotal $595,000

Engineering Design (15%) $ 90,000
Contract and Project Administration (25%) $150,000
Capital Subtotal $825,000

Contingencies (20%) $165,000

Capital Total  $990,000

ALTERNATIVE 3

ANNUAL OPERATION AND MAINTENANCE COSTS

First Year Subsequent. Years
Water Levels $ 5,000 $ 5,000
Water Quality $ 26,000 $ 8,000
Flow Monitoring ) $ 5,000 $ 5,000
Energy $ 6,000 $ 6,000
General O&M Labor $ 40,000 $ 40,000
Reporting and Administration $ 30,000 $ 30,000
Chemicals, Carbon and Regeneration $ 40,000 $ 40,000
0&M Subtotal $152,000 $134,000
Contingencies (20%) $ 30,000 $ 27,000
0&M Total $182,000 $161,000

6-YEAR PRESENT WORTH

Present Worth of Capital (not discounted) $990,000
720,000

Present Worth of 0 & M (10% discount rate)

Present Worth Total

$1,710,000
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laboratory, routine systems inspection and maintenance, and
reporting. For costing purposes, it is assumed a time period of
six years would be required. Capital costs are estimated to be
$990,000. The annual operation and maintenance costs are
estimated to be approximately $160,000. The 6-year present worth
(108 discount rate) associated with the above costs is
$1,710,000.

Probable ARARs for Alternative 3 are summarized in Table 9.
Chemical-specific ARARs for drinking water, groundwater, surface
water and air were identified for this alternative. These
include drinking water MCLs and NR 140 groundwater standards.
Drinking water MCLs can be met by stripping tower treatment at
the water utility. The aquifer restoration effort would be
consistent with NR 140 requirements for remedial responses to
groundwater contamination. Surface water criteria compliance
would be feasible using stripping tower treatment to meet water
quality-based effluent limits for water discharged to the
Wisconsin River. VOC emission rate limits for spec1f1c compounds
would be attainable for the stripping tower emissions.

Location-specific ARARs include floodplain and possible wellhead
protection area requirements. Action-specific ARARs for the
groundwater extraction, treatment and discharge systems are the
same as for Alternative 2. No particular compliance difficulties
are anticipated. To achieve compliance with State requirements
regarding introduction of materials into groundwater or on land
(including injection well and infiltration system restrictions),
a demonstration that significant adverse effects wlll not result
would be required. :

Imnplementation of the extraction wells and above ground treatment
portion of this alternative is not expected to be a problem. The
major uncertainty with this technology is related to the ability
to stimulate bacteria to degrade the compounds of concern. The
technology is not well demonstrated for the contaminants found at
the site.

- - eclamatio

Alternative 4 is an in-situ method for remediation of the shallow
east side groundwater utilizing biodegradation of contaminants in
the groundwater. Alternative 4 is similar to Alternative 3,
except all extracted groundwater would be recharged back to the
aquifer. This alternative provides for rapid restoration of the
aquifer and eliminates the costs associated with above ground
treatment as with Alternative 3. .

Under Alternative 4, groundwater would be extracted, supplemented
with nutrients and recharged to the aquifer to enhance
microbially-mediated contaminant degradation in-situ. A line of



Probable ARAR

TABLE 9

PROBABLE ARARS:

ALTERNATIVE 3

FEASIBILITY STUDY

wWAUSAU WATER

WAUSAU,

Subject

SUPPLY NPL SITE
WISCONSIN

Requirement/Compliance

Federa)
40 CFR 141

40 CFR 264.94

CwA Sec. 304(a)(1)

40 CFR 50.6

State
NR 109 WAC

NR ;40 WAC

NR 102 WAC
NR 104 WAC-
NR 105 WAC:
NR-106 WAC

NR 445 WAC

Federai

Executive Order
11988

. National Prima

CHEMICAL-SPECIFIC

National Primarf Drinking Water
Standards

Groundwater Concentration Limits

Ambient Water Quality Criteria

and Secondary
Ambient Air Quality Standards

- Safe Drinking Water

Groundwater Quality

" aquifer as a result o

Surface Water Quality Standards

Uses and Designated Standards for
Interstate Waters

Surface Water Quality Criteria
for Toxic Substances

Control of Hazardous Pollutants -

" toxic substances.

Enforceable numerical standards for public water
supplies. Standards can be met using stripping tower
treatment.

Enforceable 1imits for substances in groundwater
released from a solid waste management unit permitted
under RCRA. Anticipate continuaily decreasing
contaminant concentrations in the aquifer as a result ¢
pumping wells and in-situ contaminant degradation.

s

Concentration values considered to be protective of
aguat]c-specigs, based on reported bioassay results.
Identified criteria can be met with treated discharge.

Particulate standards may apply to dust-generating
construction activities. Standard control measures
should be effective.

Establishes drinking water standards for public water
supply. VOC standards can be met using stripping tower
treatment.

Establishes numerical standards for concentration of
substances in groundwater. DQifferent levels of resgense
are appropriate when Preventive Action Limits (PAL) or
Enforcement Standards (ES) are exceeded. Anticipate
continually decreasing contaminant concentrations in the
pumping wells and in-situ
contaminant degradation.

Establishes water quality standards for streams.
Standards can be maintained with a treated discharge.

Mandates that the Wisconsin River shall meet
criteria for fish and aquatic life and recreational use.
Criteria can be met with a treated discharge.

Establishes numerical water quality criteria for
NR 106 specifies methods for
calculating water quality-based effluent limits.
Criteria can be met with a treated discharge.

"Establishes hourly or annual emission rate limits for

specific substances. Estimated VOC emission rates for
stripping tower are lower than limits where controls
would be required.

LOCATION-SPECIFIC

Floodplain Management

Requires that federal agencies identif¥ and evaluate
potential effects of actions on floodplains. No
appreciable adverse effects have been identified.



Probable ARAR

TABLE 9 (Continued)

PROBABLE ARARs: ALTERNATIVE 3
FEASIBILITY STUODY

WAUSAU WATER SUPPLY NPL SITE
WAUSAU, WISCONSIN

SOWA Sec. 1428

State

Chapter 30
Statutes
NR 115-117 WAC

Federal

WA Section 301;
40 CFR 122

40 CFR 264.117

40 CFR 147

29 CFR 1910

State
NR 108 WAC

NR 112 WAC

NR 200 WAC

NR 214 WAC

NR 219 WAC

NR 220 WAC

Subject Requirement/Compliance

Wellhead Protection Areas Requirement for states to develop program for
establishing wellhead protection areas. No specific
requirements have been identified at this time.

Protection of Floodplains Regulates construction in floodplains. Some consiruction
may take place within floodplain boundary. OQutfall
construction is allowed. Obtaining approval for wells,
pipelines and recharge systems is considered feasible.

ACTION-SPECIFIC .

Protection of Surface Water Technology-based effluent limits may apply
Quality to surface water discharge. The proposed stripping tower
treatment should satisfy requirements.

Post-Closure Property Use In general, use must not be ailowed to disturb the
‘integrity of the final landfill cover. ODeed restrictions
may be appropriate to limit use of the landfill property.

Underground I[njection Wisconsin underground injection control program prohibits
the use of iniection wells except for heat pump return
flow. Federal code reflects the State's general
prohibition.

Protection of Hazardous Waste Establishes requirements for training, protective

Site Workers equipment, waste handling, personnel monitoring, and

emergency procedures for hazardous waste site workers.

Requirements for Plans and Establishes procedures for submittal anc review of
Specifications for Wastewater plans and specifications for treatment facilities.
Facilities No difficulties in meeting requirements are anticipated.
Well Construction and Pump Establishes reguirements for design and

Installation - construction o

wells and aggurtenances. Establishes

specific prohibitions on well use, including well
disposal of solid waste, sewage or surface water
drainage. Various sections apply to groundwater
extraction wells and extraction/ injection systems.
Approval for the proposed activities is considered

. feasible under existing code provisions.

Application for Discharge Permits Establishes procedures for WPOES permit application. No
difficulties are anticipated for surface water discharge,
Approval for groundwater discharge may be time-consuming.

Land Application and Disposal of Establishes design and construction criteria for

Liquid Industrial Wastes and land dis?osal systems. Prohibits discharge of

By-Products toxic poliutants or hazardous waste to land (without

: demonstration that no pollution will result). Pronibits

underground injection of pollutants, surface drainage or
clear water waste through a well. Prohibits location of
tand disposal system in a floodway. Apgroval for the
proposed activities is considered feasible under existing
code provisions.

Analytical Test Methods and Establishes acceptable methods for analyzing

Procedures sampies from point sources discharging to surface water,
Standard procedures would be appropriate for rouline
system monitoring.

Categories and Classes of Point Establishes categories of point sources. Surface
Sources o : water discharge ?rom treatment system would likely be

Co subject to BA?EA requirements. Stripping tower treatment
would likely meet this requirement.



TABLE g

(Continued)

PROBABLE ARARs: ALTERNATIVE 3
FEASIBILITY STUDY

WAUSAU WATER SUPPLY NPL SITE
WAUSAU, WISCONSIN

Subject

Reguirement/Compliance

Probable ARAR

NR 400-499 WAC

NR' 500-520 WAC
ILHR 81-84 WAC
ILHR 50-53 WAC

IND 1 WAC

IND 6 WAC

Air Quality Management

Solid and Hazardous Waste
Management :

State Plumbing Code

State Building Code
General [ndustrial Safety

Industrial Safety for Trenches
and Excavation :

NR 400 series regulations covers the range of Wisconsin
air quality requirements. Estimated VOC emission rates
from stripping tower are below limits where controls
would be required.

NR 500 to 52C regulations cover the range of Wisconsin
solid waste management reguirements. Landfil]
performance and operational criteria regulate emissions
of toxic substances to air. VOC emissions from the
landfill were not identified as a health risk.

Design, construction and materials for piping, plumbting
and sewer connection associated with extraction system
and discharge must comply with requirements. State
review and approval is required. No difficulties in
meeting requirements are anticipated.

Design and construction of structures must comply with
requirements.

Construction and operation must comply with safety
requirements. : '

Construction must comply with safety requirements.
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groundwater extraction wells would be installed around the
northern and eastern portions of he Wausau Chemical property.

The conceptual extraction and recharge system layout is the same
as that developed for Alternative 3 (Figure 8). The
groundwater extraction and recharge rates and considerations
regarding the addition of nutrients and other enhancements to
recharge water are the same as those discussed for Alternative 3.

Computer simulation of the alternative shows that the proposed
line of extraction wells can not provide complete hydraulic
control of the extraction/recharge system at any pumping rate.
Contaminant transport simulation shows that PCE concentrations at
CW3 would decrease below 5 ug/L after approximately 2.5 years.

As with Alternative 3, complete aquifer purge time for the east
side groundwater under this alternative could not be estimated
using the contaminant transport model.

The simulation also shows that the groundwater mound resulting
from the recharge causes approximately 5% of the contaminant mass
to migrate around the east side of the extraction system to CW3:
(see Figure 6). The actual recapture efficiency will depend on
such factors as the specific system configuration, localized
variations in aquifer properties, extraction/recharge rates and
operating conditions, and local hydrologic factors, such as
precipitation, runoff and infiltration rates. Achieving a 100
percent recapture efficiency is not considered feasible.

Costs for Alternative 4 are summarized in Table 14. Major
capital cost items include laboratory and field testing programs,
system review and approval, extraction well and header systen,
nutrient feeing system, recharge trench and piping, controls and
utilities. Major operation and maintenance cost items include
energy costs, sampling and monitoring, analytical laboratory,
routine systems inspection and maintenance, and reporting. As
with Alternative 3, remediation period estimates were not
obtained using the contaminant transport model. It was assumed
that Alternative 4 would require more time than Alternative 3,
and less time than Alternative 2 (due to in-place contaminant
degradation) to achieve remedial objectives. A period of 9 years
was assumed for costing purposes. Capital costs are estimated to
be $710,000. The annual operation and maintenance costs are
estimated to be approximately $112,000. The 9-year present worth
(10% discount rate) associated with the above costs is
$1,380,000.

Probable ARARs for Alternative 4 are summarized in Table 10.
Chemical-specific ARARs for drinking water, groundwater, surface
water and air were identified for this alternative. These
include drinking water MCLs and NR 140 groundwater standards.
The aquifer restoration effort would be consistent with
requirements for responses to groundwater contamination under NR
140. ' o : :



Probable ARAR

TABLE 10

PROBABLE ARARs: ALTERNATIVE 4
FEASIBILITY STUDY

WAUSAU WATER SUPPLY NPL SITE
WAUSAU, WISCONSIN

Subject

Requirement/Compliance

Federal
40 CFR 141

40 CFR 264.94

CWA Sec. 304(a)(l)

40 CFR 50.6

State
NR 109 WAC

NR 140 WAC

NR 102 WAC

NR 104 WAC

NR 105 WAC
NR 106 WAC

NR 445 WAC

Federal

Executive Order
11988

CHEMICAL-SPECIFIC

National Primary Driﬁking Water
Standards ;

Groundwater Concentration Limits

Ambient Water Quality Criteria

National Primar{ and Secondary
Ambient Air Quality Standards

‘Safe Drinking Water

Groundwater Quality

Surface Water Quality Standards

Uses and Designated Standards for
Interstate Waters

Surface Water Quality Criteria
for Toxic Substagces

Control of Hazardous Pollutants

Enforceable numerical standards for publiic water
supplies. Standards can be met using stripping tower
treatment.

Enforceable limits for substances in groundwater
released from a solid waste management unit permitted
under RCRA. Anticipated continually decreasing
contaminant concentrations in the aquifer as a result of
pumping wells and in-situ contaminant degradaticn.

Concentration values considered to be protective of
aquatic species, based on reported bioassay results.

Particulate standards may apply to dust-generating
construction activities. Standard control measures
should be effective.

Establishes drinking water standards for pubiic weater
supply. VOC standards can be met using stripping tcwer
treatment.

Establishes numerical standards for concentraticn c¢f-
substances in groundwater. Different levels of resgonse
are appropriate when Preventive Action Limits {Pal) or =
Enforcement Standards (ES) are exceeded. Anticisate
continually decreasing contaminant concentrations in the
aquifer as a result of pumping wells and in-situ ~
contaminant degradation.

Establishes water quality standards for streams.
Standards can be maintained with a treatad discharge.

Mandates that the Wisconsin River shall meet
criteria for fish and aquatic life and recreaticna! use.
Criteria can be met with a treated discharge.

Establishes numerical water quality criteria for
toxic substances. NR 106 specifies methods fcr
calculating water quality-based effluent limits.
Criteria can be met with a treated discharge.

Establishes hourly or annual emission rate limits ‘or
specific substances. Estimated VOC emission rates ‘cor
stripping tower or soil gas extraction systems are icwer.
than limits where controis would be required.

LOCATION-SPECIFIC

Floodplain Management

Requires that federal agencies identif{ and evaiuate
potential effects of actions on floodplains. Ko
appreciable adverse effects have been identified.

>



TABLE 10 (Continued)

PROBABLE ARARs: ALTERNATIVE 4
FEASIBILITY STUDY

WAUSAU WATER SUPPLY NPL SITE
WAUSAU, WISCONSIN

Probable ARAR

Subiect

Requirement/Compliance

SOWA Sec. 1428

Wellhead PFotection Areas

Requirement for states to develop program for
establishing wellhead protection areas. No specific
requirements have been identified at this time.

State

Chapter 30 Protection of Floodplains Regulates construction in floodplains. May apply.

Statutes . to remedial construction activities. Some constructicn

NR 115.117 may take place within floodplain boundary. Outfall
construction is allowed. Obtaining approval for wells,
pipelines and recharge systems is considered feasible.

ACTION-SPECIFIC
Federal

CWA Section 301;

40 CFR 122

40 CFR 264.117

40 CFR 147

29 CFR 1910

W
-
1]
lad
D)

NR 108 WAC

NR 112 WAC

NR 200 WAC

NR 214 WAC

NR 219 WAC

Protection of Surface Water
Quality

Post-Closure Property Use

Underground Injection

Protection & Hazardous Waste
Site Workers

Requirements for Plans and
Specifications for Wastewater
Facilities

Well Construction and Pump
Installation

Application for Discharge Permits

Land Application and Disposal of
Ligquid Industrial Wastes and
By-Products

Analytical Test Methods and
Procedures

Technology-based effluent limits may apply
to surface water discharge. The proposed stripping tower
treatment should satisfy requirements.

In general, use must not be allowed to disturbd the
integrity of the final landfill cover. Soil gas'
extraction system should not be a prohibited use.
restriction may be appropriate to limit use of the
landfill area. '

Deed

Wisconsin underground in{ection control program prechitits
the use of injection wells except for heat pump return
flow. Federal code reflects the State's general
prohibition.

Establishes requirements for training, protective
equipment, waste handling, and emergency procedures fer
hazardous waste site workers.

Establishes procedures for submittal and review of
plans and specifications for treatment facilities.
No difficulties in meeting requirements are anticipated.

Establishes reguirements for design and
construction of wells and agqurtenances. Establishes
specific prohibitions on well use, including well
disposal of solid waste, sewage or surface water
drainage. Various sections apply to groundwater
extraction wells and extraction/ injection systems.
Approval for the proposed activities is considered
feasible under existing code provisions.

Establishes procedures for WPDES permit application. No
difficulties are anticipated for surface water discharge.
Approval for groundwater discharge may be time-consuming.

Establishes design and construction criteria for

land dis?osal systems. Prohibits discharge of

toxic pollutants or hazardous waste to land (without
demonstration that no pollution will result). Prohibits
underground injection of pollutants, surface drainage or
¢lear water waste through a well. Prohibits location of
land disposal system in a floodway. Approval for the
proposed activities is considered feasible under ex1st1n%ll
code provisions. . .

Establishes acceptable methods for analyzing

samples from point sources discharging to surface water.
Standard-procedure would be appropriate for routine
system monitoring.



probable ARAR

TABLE 10 (Continued)

PROBABLE APARs: ALTERNATIVE 4
FEASIBILITY STUODY

WAUSAU WATER SUPPLY NPL SITE
WAUSAU, WISCONSIN

Subject

Reguirement/Compliance

NR 220 WAC
NR 400-499

NR 500-520

[LHR 81-84 WAC

ILHR' 50-53 WAC
IND 1 WAC

IND 6 WAC

Categories and Classes of Point
Sources

Air Quality Management

Solid and Hazardous Waste
Management

State Plumbing Code

‘State Building Code

General Industrial Safety

Industrial Safety for Trenches
and Excavation

Establishes categories of point sources. Surface
water discharge from treatment system would likely be

subiect to BATEA requirements. Stripping tower treaiment
would likely meet this requirement.

NR 400 series regulations covers the range of Wisconsin
air quality requirements. Estimated VOC emission rates
for stripping tower or soil gas extraction systems are
below limits where controls would be required.

NR 500 to 520 requlations cover the range of Wisconsin
solid waste management requirements. Landfill
performance and operational criteria regulate emissions
of toxic substances to air. VOC emission from the
landfill would be controlled, but actual emission rates
would likely be higher than would be the case under the
No Action alternative.

Design, construction and materials for piping, plumbing
and sewer connection associated with pump house and
discharge must comply with requirements. State review
and approval is reguired. No difficulties in meating
requirements are anticipated.

Design and construction of structures must comply with
requirements. .

Construction and operation must comply with safety.
requirements.

Construction must comply with safety requirements.



TABLE 14

SUMMARY OF PROBABLE COSTS: ALTERNATIVE 4
FEASIBILITY STUOY
WAUSAU WATER SUPPLY NPL SITE
WAUSAU, WISCONSIN

CAPITAL COSTS

Item Cost
Groundwater Extraction System $120,000
Utilities and Excavation Spoils Management $ 10,000
Infiltration/Nutrient System $ 90,000
Lab and Pilot Study $200,000

Capital Facilities Subtotal  $420,000

Engineering Design (15%) $ 65,000
Contract and Project Administration (25%) $105,000

| Capital Subtotal  $590,000
- Contingencies (20%) . $120,000
' Capital Total  $710,000

ANNUAL OPERATION AND MAINTENANCE COSTS

First Year : Subsequent Years

Water Levels $ 5,000 ~ $ 5,000
Water Quality . $ 26,000 $ 8,000
Flow Monitoring $ 5,000 - . $ 5,000
Energy $ 5,000 - $ 5,000
General O0&M Labor $ 30,000 ' $ 30,000
Reporting and Administration $ 30,000. , $ 30,000
Chemicals $ 10,000 $ 10,000
0&M Subtotal  $111,000 $ 93,000

Contingencies (20%) $ 22,000 . $ 19,000
0&M Total $133,000 - $112,000

9-YEAR PRESENT WORTH

Present Worth of Capital (not discount) e - .$ 710,000
Present Worth of 0 & M (10% discount rate) ) - $ 670,000

Present Worth Total =~ $1,380,000
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Costs for Alternative 5 are summarized in Table 15. Major _
capital cost items include soil gas extraction and air recharge:
wells, header pipe line, blower, motor, controls and a shelter - .
to protect equipment. Major operation and maintenance cost items
include carbon, electricity, monitoring and analytical laboratory .
costs, routine systems inspection and maintenance, and reporting.:
Capital costs are estimated to be $252,000. Operation costs are
estimated to be $222,000. Present worth costs are estimated to
be $474,000. An 18-month operating period was assumed and costs
were not discounted. :

Use of the City production wells as part of the remedy regquires
that the cost of operating and maintaining the wells and
stripping towers be considered part of the cost of the remedy.
Costs were developed based on operatlng the 8-ft diameter tower
at the Wausau Water Utility. Major items include. energy costs
for pumping wells and stripping towers, and operation and
maintenance of stripping towers. It was assumed that for each
City production well, the time until no more contaminants are.
drawn in to a well represents the time of operation. The
estimated present worth of the City operating the two City wells
and treating the water is $260,000. Operating CWé6 and treating
its water for VOC removal for 14 years accounts for $180,000.
The corresponding cost for CW3 for a 6-year operating period is
$80,000. The estimated total present worth cost of Alternative 5
is $734 000. .

Probable ARARs for Alternative 5 are summarized in Table 11.
Chemical-specific ARARs addressing drinking water, groundwater
and air quality standards were identified for Alternative 5.
These include drinking water MCLs and NR 140 groundwater
standards. Drinking water standards for VOCs can be met at the
water utility using VOC stripping tower treatment. This
alternative would meet the requirements for response under
Chapter NR 140. Meeting State emission limits .can be achieved
without controls for specific organic compounds.

Location-specific ARARs include requirements related to
activities within floodplains and wellhead protection areas.
Action-specific ARARs include landfill property use restrictions.
Compliance with possible future requirements should not be a
problem. .

Implementation of this alternative is not expected to be a
problem. The technology is readily available and well
demonstrated. No unusual features are anticipated with
implementation and operation of the systen.

VIII. SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES



Probable ARAR

TABLE. 11
PROBABLE ARARS:

ALTERNATIVE 5

FEASIBILITY STUDY
WAUSAU WATER SUPPLY- NPL SITE
WAUSAU, WISCONSIN

Subject

Requirement/Compliance

Federal
40 CFR 141

40 CFR 264.94

40 CFR 50.6

L%
ad
o
(ad
[ ]

NR 109 WAC

NR 140 WAC

NR 445 WAC

Federal

Executive Order

11988

SOWA Sec. 1428

State

Chapter 30
Statues

CHEHICAL-SPECI?!C -

National Primary Orinking Water
Standards

Groundwater Concentration Limits

National Primar¥ and Secondary
Ambient Air Quality Standards
Safe Drinking Water

Groundwater Quality

antroI of Hazardous Pollutants

Enforceable numerical standards for ‘public water
supplies.. Standards for VOCs can be met at the water
utility using packed tower stripping treatment. .

Enforceable Timits for substances in groundwater

released from a solid waste management unit permitted’
under RCRA. Anticipate meeting limits if the long term
as a result of a?uifer urging by existﬁh?‘production and
remediation (including Phase ? remedy) wells.. =~ -

Particulate standards may apply to dust-generating
construction activities. Standard control- measures
should be effective. Extensive excavation is.not. -
planned. o : EERIIR L

Establishes drinking water standards fof'pubiic'uater
supply. State standards are not more stringent than
Fed?ral MCLs. -Standards for VOCs can be met by the ~aulh
utility. ' o

Establishes numerical standards for concentration of
substances in groundwater. Different levéls of response
are appropriate when Preventive Action Limits (PAL) or
Enforcement Standards (ES) are exceeded. Values may be
used as remedial objectives. Anticipate continually
lower contaminant concentrations in the aquifer as a
result of aquifer purging by existing. production and
remediation (including Phase 1 remedy) wells. -

Establishes hourly or annual emission rate limits for
sgecific substances. Emission rates on the order of |
1b/day for individual systems would meet.limits.

LOCATION-SPECIFIC

Floodplain Management

Wellhead Protection Areas

Protection of Floodplains

Requires that federal agencies identif{ and evaluaze
potential effects of actions on floodplains. No
appreciable adverse effects have been identified.

Requirement for states to develop program for
establishing wellhead protection areas, No spec:®:¢
requirements are known at this time. [mplementat:cn of
soil gas extraction systems should not conflict ~1tn
possible future requirements,

. Regulates construction in floodplains. Proposed systems

do not appear to lie within floodplain.



Probable ARAR

TABLE 1] (Continued)

PROBABLE ARARs: ALTERNATIVE 5
FEASIBILITY STUDY

WAUSAU WATER SUPPLY NPL SITE
WAUSAU, WISCONSIN

_Subject

Requirement/Compliance

Federal

40 CFR 264.117,

29 CFR 1920

State
NR 181 WAC

NR 400-499 WAC

NR 500-520 WAC

ILHR 50-53 WAC

IND 1 WAC

IND 6 WAC

ACTION-SPECIFIC

Post-Closure Property Use

Protection of Hazardous Waste
Site Workers

Hazardous Waste Management
Air Quality Management

Solid and Hazardous Waste
Management

State Building Code
General Industrial Safety

Industrial Safety for Trenches
and Excavation

In general, use must not be allowed to disturb the
integrity of the final landfill cover. Proposed soil gas
extraction system does not appear to be a prohibited
activity.

Requirements for training, protective equipment, waste
handling, personnel monitoring, and emergency procedures
for hazardous waste site workers.

0ff-gas treatment process residuals may require
management as hazardous waste. v

NR 400 series regulations covers the range of Wisconsin
air quality requirements. VOC emissicn rates are
anticipated to be below levels where controls would be
required. ;

NR 500 to 520 regulations cover the range of Wisconsin
solid waste management requirements. Landfill -
performance and operational criteria regulate emissions
of explosive gases and toxic substances to air,

Explosive gases are not anticipated due to the nature of

the landfilled material. Extraction of VOCs will provide
control of emissions, but likely would increase the rate
over that expected to occur under No Action.

Design and construction of structures must comply with
requirements.

Construction and operation must comply with safety

requirements.

Construction must comply with safety requirements.
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Location-specific ARARs include floodplain and possible wellhead
protection area requirements. Action-specific ARARs for the
groundwater extraction, treatment and discharge systems are the
same as for Alternative 3.

Implementation of the extraction wells, trenching, and discharge
portion of this alternative is not expected to be a problem. The
major uncertainty with this technology is related to the ability
to stimulate existing bacteria to degrade the compounds of
concern in the groundwater. This technology is not well
demonstrated for the contaminants found at the site.

Alternative 5 - Active Source Control-Soil Vapor Extraction

Alternative 5 is a source control alternative utilizing In-situ
soil vapor extraction (SVE) to remove contaminants from
unsaturated soils thereby reducing the potential for future
contaminant releases to groundwater. Contaminants vacuumed from
the soil, in the vapor phase, would be treated using vapor phase
carbon units, prior to release to the atmosphere. The scope of
Alternative 5 includes remediation of unsaturated soils at the

- former City landfill/Marathon Electric property, Wausau Chemical
" and Wausau Energy.

For the former landfill area, soil gas extraction wells would be
installed within the limits of the £ill in the northern portion
of the landfill where the highest VOC concentrations have been
observed. A conceptual system layout is shown on Figure 9. A
header pipe would be installed to connect the wells to an
induction fan blower. The blower and control panel would be
housed in a small shed. It is anticipated that air recharge wells
would be required and are included in the design & cost of the
~"alternative. :

A similar type of soil gas extraction system would be installed
on the Wausau Chemical property. Soil gas would be extracted
near the former tank storage area. This area is near the center
of high soil gas VOC concentrations observed at the site. A
second extraction area would be located near the north end of the
building. A header would connect the extraction wells to a
common blower. Air recharge wells would also be anticipated for
this system. Conceptual layout is shown on Figure 10. Pilot
study results indicate a radius of influence of approximately 85
ft. was obtained at a gas extraction rate of 72 scfm. A soil gas
extraction system would also be installed at the Wausau Energy
property on the south side of the building. Soil types
encountered in on-site borings were similar to those encountered
at several Wausau Chemical site borings and it is therefore,

assumed that the radius of influence would be sufficient to cover
the entire facility.
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Technologies described in this alternative would reduce the time
required to meet response objectives for groundwater clean-up,
because there will be a reduction in contaminant loading to the
aquifer, by reducing contaminant levels in the unsaturated zone
soils. However, substantial reductions in existing contaminant
concentrations in groundwater would not be expected to occur as a
result of vapor extraction at the source.

Based on computer simulations during development of the FS, it
was shown that extraction of groundwater on the east side in the
vicinity of the Wausau Chemical source area would create a
groundwater divide where contaminants would get "hung up" due to
competition for water between CW3 and the extraction system (see
discussion under Alternative 2). Because of this phenomencon,
extracting groundwater at the source results in a longer period
to purge the agquifer than allowing contaminants to flow to the
currently operating City supply wells. It was, therefore,

" determined that City supply wells CWé and CW3 would be
incorporated into the source control alternative as the means for
_ addressing groundwater contamination remedlatlon

cOmputer modelinq of this alternative was performed by decreasing
the contaminant loading rates from soils to zero after 1.5 years
to simulate removal of the sources. Two different computer
simulations were performed to determine the optimum pumpage rates
for the City'’s supply wells CW3 and CW6. It was determined that
increased pumpage of the supply wells result in a reduced time
period for remediation under this alternative.

Based on the simulation, a TCE concentration of less than 5 ug/L
could be achieved at CWé after approximately 4.5 years. TCE
concentrations at CW3 resulting from migration from the landfill
would be less than 5 ug/L after approximately 4 years. Wells CW3
and CWé would continue to draw in contaminants from the landfill
for 6 and 14 years, respectively. PCE concentrations at
Production Well CW3 would be reduced to less than 5 ug/L after
approximately 3.3 years and Well CW3 would no longer draw in
contaminants from the Wausau Chemical sources after approximately
5 years.

It is not anticipated that VOC emissions from the water utility
stripping towers would be higher than those assumed for modeling
of air emissions. No off-gas controls are proposed for the water
utility stripping towers considering that their operation would
produce emissions within the acceptable risk level of 10~% and
therefore are considered representative of baseline conditions.
The soil vapor extraction systems would represent new sources.
Based on preliminary risk calculations, risks associated with new
VOC emissions in the area would need to be addressed. Vapor
phase carbon is therefore included for off-gas treatment for
these systems.



TABLE 15

SUMMARY OF PROBABLE COSTS: ALTERNATIVE 5

‘FEASIBILITY STUDY
WAUSAU WATER SUPPLY NPL SITE
WAUSAU, WISCONSIN

CAPITAL COSTS

Ttem

Wells, Header and Appurtenances
. Blower House, Controls, Utilities
0ff-Gas Treatment (Carbon) o
Capital Fécf11£ies Subtotal

Engineering Design (20%) v
Contract and Project Administration 625%)

1Céﬁit;1 Subtotal
Contingencies (20%) | ,::
Capital Total

Cost

$ 90,000
$ 60,000

25,000
$175,000

$ 29,000
$ 36,000

$210,000
$ 42,000

$252,000

OPERATION AND MAINTENANCE COSTS

Monitoring

Energy '

General O&M Labo

Reporting and Administration
Carbon Purchase and Treatment

Vapor System 18 Month O&M Subtotal
Contingencies (20%)
Vapor System 18 Month 0&M Total

Well CW3 and Stripper - Energy
- 0&M

Well CW6 and Stripper - Energy
- 0&M

City Well and Stripper Annual 0&M Total
PRESENT WORTH

Present Worth of Vapor System Capital (not discounted)

Present Worth of Vapor System 0&M (not discounted)
Vapor System Present Worth Total

Present Worth of CW3 Cost (6 years)
Present Worth of CW6 Cost (14 years)

City Well and Stripper Present Worth Total
Alternative 5 Present Worth Total

$ 90,000
$185,000
$ 37,000
$222,000
$ 15,000

$ 3,000
$ 21,000

$ 3,500
$42,500

. $252,000

$222,000
$474,000

$ 80,000
$180,000

$260,000
$734,000
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. In order to determine the most appropriate alternative that is
-protective of human health and the environment, attains ARARs, is
‘cost-effective, and utilizes permanent solutions and treatment

' technologies to the maximum extent practicable, alternatives were
..evaluated against each other. Comparisons were based on the nine
. evaluation criteria outlined in SARA. A summary of the
comparison is provided in Table 16. Following is a discu551on -of
~.each of the criteria and a summary of the alternatlves' ' :
‘;performance against each of these. : -

-1L,= a otectio uman Healt d he Envi onment'

"Each of the alternatlves (except No Action) will achieve
‘ reduction of risks from contaminants and pathways of concern
.:identified for the site. However, the alternatives differ in the
jtlme needed to purge the aquifer of contaminants, and thus time

" to reduce risks from drinking water, groundwater, and air

~ emissions. Alternative 1 requires the longest time to achieve
_clean-up. Alternative 2 requires the next longest period.

. Alternatives 3 and 4 require similar periods for remediation of:
~the east side contaminant plume which is expected to be shorter

- than pump and treat under Alternative 2. However, as with

- Alternative 2, Alternatives 3 and 4 do not provide any reduction
" in . time for purging of the deep plume migrating under the River
.'to .CW3. This results in a significantly long time period for
contaminants to remain in the aquifer. 1In addition, there is
~-some uncertainty as to whether in-situ bioreclamation would
-~ 'perform as predicted for the contaminants present at the site.
-Alternative 5 achieves source reduction which results in a
“substantial reduction in time for remediation of contamination in .
- the aquifer. Increased pumpage of City supply wells as called
. for under this alternative, further reduces the time for
‘remediation of the site.

2. Compliance with ARARs: All applicable or relevant and

appropriate requirements under Federal and State environmental

regulations are met by Alternatives 2, 3, 4 and 5. Alternative 1

" (No Action) would not comply with Wisconsin NR 140 requirements
" for response when groundwater quality standards are exceeded.
Therefore, the No Action alternative will not be included in the
discussions that follow pertaining to evaluation of alternatives
against the remaining criteria.

Superfund monies may not be able to be used at the Wausau Energy
source area if it is determined that contaminants from this
source are strictly derived from a petroleum source. However,
the Wisconsin Hazardous Substances Spill Law does include a
provision to address such spills and would be pursued.

3. Long-term Effectiveness: The alternatives differ in the time
required to achieve various objectives, but in the long-term,
each of the action alternatives is expected to achieve compliance
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Factor

Alternative |
No Action

TABLE 16

FEASIBILITY STUDY
WAUSAU WATER SUPPLY NPL SITE
WAUSAU, WISCONSIN

SUMMARY OF ALTERMATIVES EVALUATION

Alternative 2
Groundwater Extraction -
and Treatment

Alternative 3
Groundwater Extraction
and Treatment with
In-Situ Bioreclamation

Alternative 4

Short-Term
Effectiveness

Long-Term

Effectiveness

Wo additional protection of
community and workers is
required.

No additions) risks beyond
baseline conditions.

Approuiulelﬁ 20 years of
punlinq northern portion of
wes

side plume by Well Cu6.

Can achieve MCLs and
contaminant levels
approaching state .
groundwater standards in
aquifer. Co

Risks to workers during
implementation addressed by
standard controls and
personal protection
equipment. Community risks
considered to be minimal.

Stripping tower off gas
controls are provided to
control potential additional
exposure risks.

Appmniuteln 20 years of
purging northern portion of
wesl side plume by well (6.

Achieves protection through
contaminant removal and
above-ground treatment.

Can achieve M(Ls and
contasinant levels
approaching state groundwate

.,svt_andards in aquifer. .

Groundwater extraction and
treatment technologies are
reliable. Repair or
replacesent in relatively
short time is feasible, in
the event of failure. . °

Risks to workers during
implementation addressed by
standard controls and
personal protection
equipment. Community risks
considered to be minimal.

Stripping tower off-gas
controls are provided to
control potential additional
exposure risks. Possible
aigration of contaminants
from recharge area is
controlled by extraction rate
greater than recharge rate.

Appmxiu"lﬁ 20 years of
pur?in? northern portion of
wesl side plume by well CW6.

Achieves protection through
combination of contaminan
removal, above ground
treatment, and In-situ
groundwater treatment.

Can achieve HCLs and
contaminant levels
approaching state groundwater
standards in aquifer.

Groundwater extraction, and
treatment technologies are

reliable. Infiltration
technolo“ is reliable but
potentia { subject to
fooling. Limitations can be -

‘- managed with sound operation

and maintenance strategies.
bioreclamation aspect 1s

relisble if desired bac(er_iai

populations can be

maintained. in worst case

-favlure mode, system can

operate as conventional gump
ang . treat system.

In-Situ Bioreclamation

Risks to workers during
implementation addressed by
standard controls and personsl
protection

equi‘nent. Community risks
considered to be ainimal.

Possible migration of contami-
nants froe recharge area {s
anticipated. Quantity can be
Vimited by controlling the -
bioreciamation system .
recirculation rate.

Approxlutell 20 years of
purging northern portion of
west side plume by well CWG.

Achieves protection through in-

situ groundwater treatment.

Can achieve M(Ls and . .-
contaminant levels approaching
state groundwater standards in
squifer. . ’

Groundwater extraction
techno‘lo?y is reVlable.
Infiltration lechnolo“ is
reliable but potentially
subject to-fooling. - :

Limitations can be managed with
sound operation and maintenance
- strateglies. Bioreclamation is

reliable if desired bacterial

populations can be maintained. .’

Page | of &

Alternative §
Active

Source Controlf})

Risks to workers during
implementation addressed by
standard controls and
personal protection
equlrml. Community rishs
considered to be ainimal.

Vapor extraction systes off-
tn controls are provided

o control potential
asdditional exposure risks.

Approximately 20 yesrs of

purging northern portion of
nﬂ :'de pluse by well (6.

Achieves protection
primarilby preventing
sdditional contaminant .
loading to the aquifer as &
result of 304l vapor

_entraction.

Can achieve WCLs and
contasinant levels
approaching state
groundwatestandards in

uifer.

Vapor extraction technology
is reliable. fRepair or
replacement {n relatively
short time I3 feasible in the
event of failure.
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Evaluation
Factor

Alternative |
No Action .

TABLE 16 :
(Continued) . -

SUMMARY OF ALTERNATIVES -EVALUATION
FEASIBILITY STUDY
WAUSAU WATER SUPPLY NPL SITE
WAUSAU, WISCONSIN

Altemnative 2
Groundwater Extraction
and Ireatment

Alternative 3
Groundwater Extraction
and Treatsent with
In-Sity Bioreclamption

* Reduction of
Toxicity, Mobility,
volume

lsplementability

Cost

Long-term management
consists of monitoring water
quality and aquifer purging
ef{:cnunus by existing
wells.

None

Technical feasibility
considerations are not
spplicable.

May not be administratively
feasible due to lack of
sdditional responses.

Mo additional services
required.

No direct monetary cost

Long-terw management consists
of monitoring water levels,
water quality, discharge
quality and routine system
maintenance.

Volume and toxicity reduction
through carbon adsorption and
thermal regeneration.

Groundwater extraction,
treatment and discharge
technologies are
conventional. System
effectiveness and performance
are readily monitored.

Coordination between U.S. EPA
and WDKR for plan review and
spproval. Coordination with
local agencies may be .
required. Coordination with
PRP representatives will be
required. Wo apparent
administrative difficulties.

Required technologies and
services are available.
Off-site services including
POTVW and sanitary landfill
say be required, and are
considered to be available.

Capital: 3480, 000

Annual ObM:  $122 000
Present Worth: §l 310, 000
Discount Period: 12 years
Discount Rate: 10V

Long-tera management consists
of monitoring water levels,
water quality, discharge
quality and routine systes
asaintenance.

Toxicity reduction through
contasinant dﬂrwlgion.
Volumse and toxicity reduction
through carbon adsorption and
thermal regeneration.

Groundwater extraction
treatment discharge and
infiltration technologies are
all conventional Hydrasulic
contro) of the ares sppears
feasible. Bioreclesation
appears feasible. Full site-
specific assessment will
rea'uire testing. System
effectiveness and perforsance
are readily monitored.

Coordination between U.S. EPA
and WONR for plan review and
spproval. Coordination with
locpl agencies will be
required. Coordination with
PRP representatives will be
required. No apparent
administrative difficulties. -

Required technologies and
services are available.
0ff-site services including
POTW and sanitary landfill
may be required, and are
cons idered to be available.

Capital: $990,000
Annual OBM:  §16) 000

Present Mocth: t1,710,000
Discount Perrod: 6 years
Discount Rate: 10N 7

- approval.

. Discount Period:
~Discount Rate:

Alternative 4
In-$itu Bioreclamation

Long-ters management consists
of monitoring water levels,
water quality, recharge water
quality and routine systes
saintenance.

Toxicity reduction through
conteminant degradation.

Groundwater extraction and
technologies sre conventional.
Complete recapture and
recharged water {3 not
feasible. 8ioreclamation
agpenr: feasible. Full
site-specific assesiment will
m’ulre testing. System
effectiveness and performance
are readily monitored.

Coordination between U.S. EPA
and WONR for plan review and
Coordination with
local agencies will be
required. coordination with
PRP representatives will be
required. WMo apparent
adeinistrative difficulties.

Required technologies and
services are available.
Off-site services including
POTW and sanitary landfil) say

be required, and sre considered

to be available.

Capital: §710,000
Annual O8M:
Preseat Morth: - .

9 years
10%

‘Page 2 0f 4

Alternative §
Active .
rce Controlfl

Yapor extraction has a short
operation period. long-tera
unn‘nml consists of
sonitoring as in
Alternative 1.

Volume and toxicity reduction
through carbon adsorption and
therssl regeneration.

Vapor extraction technology
i3 conventional. Systea
effectiveness and performance
are readily monitored.

Coordination between U.S. EPA
and WDNR for plan review and
approval. . Coordination with
loca) agencies may be.
required. Coordination with
PRP representatives will be -
required. Mo arent
sdainistrative difficulties.

Required technologies .and
services are avelilable.
0ff-site services including - .
POTW and sanitary landfil)
asy be uired, and are -

. cons{dered to-be available.

cw'm: $256.000
OBN:. $482,000
Present Morth: $718,000

Discount Period: 14 years
Oiscount Rate: 108%. -~ .



Evaluation
factor

Alternative §
Mo Action

TABLE (6
(Cont inued)

SUMMARY OF ALTERNATIVES EVALUATION
FEASIBILITY STUDY
WAUSAU WATER SUPPLY NPL SITE
WAUSAU, MISCONSIN

Alternative 2
Groundwater Extraction
and Treatment

Alternstive )
Groundwaler Extraction
and Trestsent with
In-Situ Bioreclanstion

Compliance with
ARARS

Overall Protection
of Human Health and
the Environment

NCLs achieved for municipal *
water study.

Likely would not comply with
MR 140 requirement for
response due to lack of
source area control and no
additional groundwater
remediation.

WCLs and State groundwater
standards could be achieved
in the aquifer in the long
tern,

Compliance with VO(
emissions limits can be
achieved.

KCLs are met by VOC removal
ot City water lreatment
plant.

No additional source or
groundwater controls.

Approximately ten years to
meet VCE MCL at well (6.

MCLs achieved for municipal
water study.

Would ltikely comply with
KR 140 requ!remlylor
response as a groundwater
control measure.

MCLs and State groundwater
standards could be achieved
in the aquifer in the long
tern.

Compliance with VO( emissions
Timits can be achieved.

Effluent standards can be met
for surface water discharge.

Compliance with action-
specific ARARs related to
desi?n. approval,
construction and monitoring
can be met.

MCLs are met by VOC remova)
at City water treatment
plant.

Groundwater controls only.

Approximately ten years to
meet TCE MCL at well CW6.

HCLs achieved for municipal
water study.

Would likely comply with
NR 140 requirement for
response as 3 groundwater
control measure.

HCLs and State groundwater
standards could be achieved
in the aquifer in the tong
term.

Compliance with VOC emissions
limits can be achieved.

Effluent standards can be met
for surface water discharge.

Compliance with action-
specific ARARs related to
desi?n, approval,
construction and monitoring-
can be met.

HCLs are met by VOC removal
at City water treatment
plant.

Groundwater controls only.

Approximately ten years to
meet TCE MCL at well (W6.

Alternative 4
In-$itu Bioreclamation

MCLs achieved for aunicipal
water study.

Nould Vikely comply with NR 140

requirement for response as &
groundwater control measure.

KlLs and State groundwater
standards could be achieved {n
the aquifer in the long term.

Compliance with VOC emissions
limits can be achieved.

Compliance with action-specific
ARAR

s related to design,
approval, construction and
monitoring can be met.

HCLs are met by VOC removal at
City water treatment
plant.

Groundwater controls only.

Apgroxiu(ely ten years to meet
TCE MCL at well CW6.

vage 3 01 §

Alternative $
Ac!lnt .

WCLs achieved for municipal
water study.

Would Hikely comply with

MR 140 requirement for
response 83 2 source control
measure.

WCLs and State gmﬂ{utcr
standards could be achieved
:n the aquifer in the long'
are.. . :

“ Compliance with VOC emissions

limits can be achieved.

Compliasnce with action-
specific ARARs related to
design, approval,
construction and monitoring
can be set. .

- MCLs are met by VOC re-&ul-

at City water treatment
plant. - C

Source controls only.

Approximately ten years to
meet YCE MCL at well (N6, -



TABLE 16
{Cont inued)

SUMMARY OF ALTERNATIVES EVALUATION
FEASIBILITY STUDY
WAUSAU WATER SUPPLY NPL SITE
WAUSAU, WISCONSIN

. Alternative 2 -
Groundwater Extraction -
and_lreatment

Evaluation
Factor

Alternative 1
No Action

Alternative )
Groundwater Extraction
and Treatment with
In-Situ Bioreclasation

Alternative 4
In-$itu Bioreclamation. .

Appronimately 20 years until
contaminants are no Yonger
drawn in by well C¥6.

Mpproximately 20 years until
contaminants are no longer
_drawn in by uell Cu6.

Approxisately 9.7 years to

" Approximately 9 ] years to
meet TCE MCL at Pmducuon

meet TCE MCL at Producuon

Mell Cu6. _Mell C6.
Approximately 6 years to E g roxisately 6 years to meet
meet TCE MCL at wel) (W) - TCE MCL at well) (W) (landhll
(Vandfi11 source). o source)

Approxisately 6.3 years to Egmnutely zem lo neet
meet PCE MCL at well CW) PCE MCL at wel) (W) (Mausau -
{Wausau Chemul Source). Chemical Source).

Apyrollutely 13 years until
contaminants froe landfill
source are no longer dra-n
in by well Cu).

Approxisately 13 years untit
contaminants from landfill
source are no longer drawn in
by well C¥3.:

Approximately 15 years until
contaminants from Wausau
Chemical are no longer drawn
in by well CwW3,

Approuu!ely 12 until
contaminants from Wausau
Cheaical are no longer draun
in by well (W3

Would comply unh'.all‘ )

Would not co-ply with al)
C identified ARARs.

identified ARARS.

Specific comments to be '
addressed in the Record of
Decision.

State and Co-mlty

Specific comments to be
Acceptance

-addressed .in the Record of
Decision.

Appronimately 20 years until
contaminants are no longer
drawn in by well) CuW6.

Approximately 9.7 years to
meet TCE MCL at Production
Mell Cué.

Ap roximately
NCL at wel
source)

6 years to meet
1 zlﬂ {VandfiN

Kpp}bliutely 2.5 ‘urs to
meet PCE MCL at well CW)
(Uauuu Chemica) Source).

Approuutely 1) years w‘ntll

“contaminants froa landfi

source are no longer drawn in

. by well CW3.

Aquifer purging time could
not be estimated for this
alternative with the existing
contaminant transport model.

Would comply with all
identified ARARS.

Specific comments to be
addressed in the Record of
Decision.

: .Che-lcnl Source).

Approxisately 20 years uMﬂ
contasinants are no longer -
drawn in by well (6.

Erroulu(ely 9.7 years to -gé(
TCE MCL ot Prot_iucti_on-lle" (6.

A m:intely 6 yurx to me
EE st well W3 (landf l
source

roximately 2. 5 ean to acet
PR HCL ot well CU! (luuuu

Approximately 13 years until
contasinants from landfill .
source are no longer drawm in
by well cwl.

Aquller ing time could not
be estiup‘(‘:a 'l.gr the .
alternative with the existing
contaminant transport model.

voulid comply with all
identified ARARs.

Specific comments to be
addressed in the Record of
Decision.

Page 4 of 4

Alternative 5
Active
ro

.Appmnulely 4 years

untilcontaminants are no -
longer drasm in by well CW6.

‘Approximately-4.5 years to

meet TCE MCL at. Production
ell Cu6. - -

Appfoxiutely 4 years to
weeTCE MCL ot well (W3
(1andf1s0urce).
Appronimately 3.3 years to
meet PCE MCL at well (W)

-(Iluuu Cheaical Source).
' A»rouinuly 6 years until

conteminants lm Tandfil)

“source are no longer drawn
i by wed) QW3

‘Approxisately 5 years unul

contaminants from Weusau .= .
Chemical are no longer drun "
in by well CV3,

Would compl ulthvl"‘
|dent"m XMR:. :

Specific cosments to be
addressed in the Record of
Decision.

(1) Remediation 'tlles.sho-m for Altrrnative 5 are based on computer simulations of source contro) used in conjunction with increased pumping rates at Production Wells (W)

and (M6, and at the Phase | remedy ratraction well.
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with MCLs and State groundwater standards (NR 140) in the
aquifer. Table 16 lists the time period requirement for each of
the alternatives.-

4. Reduction of Toxicity, Mobility or Volume: Alternatives 3
and 4 provide toxicity reduction as a result of contaminant
degradation. . Volume and toxicity reductions are provided by
Alternatives 2, 3 and 5 as a result of contaminant adsorption on
vapor phase carbon and subsequent destruction during thermal

. regeneration of the ‘carbon. : :

: §hg;§-1e;g gggegtivegess' The short-term risks associated
with implementation are not expected to be a problem for any of
the alternatives. All of the alternatives (including the Phase I
Remedy) will result in contaminated material being brought to '
the surface, however no appreciable risks to residents are
expected, and workers can use. conventional personnel protective
gear. : -

Short-term risks associated with operation of the alternatives
vary. Carbon treatment of off-gases generated by stripping of
VOCs is planned for Alternatives 2,5, and the pump and treat
portion of Alternative 3. Alternative 4 and the bioreclamation
portion of alternative 3 do have potential risks associated with
the additives necessary for contaminant breakdown and the
transformation products from the process. Risks from these
alternatives would result if the contaminants were not broken
down completely before reaching CW3, or if additives from the
process were to reach Cw3.

The alternatives differ in the time needed to purge the aquifer
of contaminants. Alternative 2 requires the 1ongest time to
achieve aquifer purging. This is because pumping of extraction
wells at Wausau Chemical in conjunction with CW3 would create a
groundwater divide that would actually cause contaminants to be
held up longer in the aquifer. In addition, this alternative
would not reduce the time frame during which contaminants would-
continue to impact CW6 on the west side of the River.
Alternatives 3 and 4 require similar periods for remediation of
the east side contaminant plume which is expected to be shorter
than pump and treat under Alternative 2. However, as with
Alternative 2, these alternatives do not provide any reduction in
time for purging of. the deep TCE plume migrating under the River
to CW3. Alternative 5 results in a substantial reduction in time
for remediation of contamination in the aquifer because it
addresses the source areas on both sides of the River. Added
controls on pumping rates of City supply wells further reduces
the time for remediation under this alternative.

6. Implementability: Technologies used for Alternatives 2 and
5, and part of 3, are conventional and well demonstrated.
Bioreclamation as proposed for Alternative 4 and part of
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Alternative 3 is not conventional or well demonstrated for the"
types of- chemicals found at the site. In addition, U.S. EPA'’s
Office of Research and Development (ORD) has reviewed the
potential for In-situ Bioreclamation and has expressed concern
over the uncertainties regarding whether this technology would
work for the contaminants found at the site. Implementation

would require fairly extensive laboratory and field testing priorfffj

to start-up. It is estimated that approximately two years would
be required prior to full scale operation of a bioreclamation
system at the site. : : .

Administratively, Alternative 5 would require the 1east amount of .
coordination. Aalternatives 2, .and the ‘above ground portion of 3
require additional coordination because of treatment and =~
discharge system. Alternative 4 and the in-situ portion of 3
would be administratively difficult because the technology is
relatively unknown, and requires reinjection of water back into
the ground. _

There are no difficulties anticipated in obtaining materials for s
any of the alternatives. Materials are available and con51dered '
conventional and readily available. -

7. GCost: Comparison of present worth costs for the alternatives"
indicates that Alternative 5 is the least costly at $738,000.
This is due to the shorter operation time of the source control -
action and the reduced 0&M costs associated with the City air.
strippers due to the reduced time required for their use.
Alternative 2 has the next lowest present worth cost at o
$1,330,000. Alternative 4 is somewhat higher at $1,380,000 and
the present worth cost for Alternative 3 is highest at -
$1,710,000 due to the combination of systems used.  Alternative 1
has no associated costs. _ S - o

8. State Acceptance; The State had'expressed interest in a.-
bioreclamation alternative if one showed promise for the site.
However, because of the need for extensive laboratory and field
pilot studies, the State has agreed that a bioreclamation
alternative should not be pursued for the site. The State
supports Alternative 5 due .to- its ability to reduce aquifer purge
times at a low cost. _

9. Community Acceptance: The‘city of Wausau, Marathoanlectric,
and Wausau Chemical, all of which are PRPs, have expressed a
preference for Alternative five.. The community in Wausau has not
expressed a preference for any_alternative. Specific comments
received during the public comment period and at the public
meeting for the proposed plan.are addressed in the responSiveness
summary included with this document. _ _

' :
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Under Alternative 1 (no action), contaminants would be purged
only through pumping of the supply wells and the west side
extraction well. Nothing:would be done to reduce contaminant
loading to the aquifer from source areas nor to expedite removal
of contaminants in the East Well Field. Given the nature and -
location of the site, this alternative is not consistent with the
objectives for remedial action at the site and is therefore not
considered a viable option for.the site. In addition, Wisconsin -
groundwater standards under NR 140 would not be met under this
alternative. NR 140 has been determlned to be an ARAR for the
site. . : _ S

Although all of the other alternatlves will achieve aqulferi'--
purging in the long-term, there :are significant differences in
the time to purge the groundwater. Alternatives 2, 3, and 4 are
groundwater remediation alternatives that do not address '
remediation of source areas. . In addition, they do not provide
any reduction in the time to remediate the deep plume originating
from the landfill. This results in a significant time pperiod to.
achieve the response objectlves. In addition, the actual time
frame for aquifer purging- under the bioremedlatlon alternatives -
cannot be determined, so. an estimate is based on groundwater = . :
flow. Alternative 5, source control, requires the shortest time
periocd for remediation of the site because it eliminates the’
continued addition of céntaminants to the groundwater and
provides for the removal of remaining contaminants in groundwater
through pumping of CW3 and CWé. Alternative 5 also provides: for
a reduction in time to purge the deep west side plume by L
removing the source and spec1fy1ng pumplng rates for the Clty s
supply wells CW3 and CW6.

All of the alternatives (other than No Actlon) provide a
reduction in toxicity of contaminants. Alternatives 2, 5 and the
pump and treat portion of 3 provide a reduction in volume as
well. Alternatives 2 and 5 use proven technologies that can
easily be implemented and have a low potential for failure, and
the proposed actions will have no problem complying with Federal
and State ARARs. Alternatives 3 and 4 use. a technology that may
not be completely effective on the contaminants present at the
site. In addition, some of the required additives needed to
enhance biodegradation, :could exceed the State’s NR 140
groundwater standards for those substances.,

Costs and implementatlon times for alternatlves vary as well.
Alternative 5, source control, is the least costly and requires:
the shortest time period to implement.and complete the remedial
action. Alternative 2 has the next lowest cost and requires a
similar implementation period. Alternatives 3 and 4 have the
highest costs associated with them due to the bioreclamation
technology proposed. These alternatives also require the - . .
longest implementation time. A period of 2 years to begin the .-
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processuwill be required due to the need for extensive testing
prior to:start up. _

ng.i SELECTED REMEDY AND STATUTORY DETERMINATIONS

._Section 121 of SARA required that all remedies for Superfund o
‘8ites be protective of human health and the environment, comply
'with ARARs, be cost-effective, and utilize permanent solutions

and alternate treatment technologies to the maximum extent

- practicable. Alternative 5 is believed to provide the best:

balance of trade-offs among alternatives with respect to the

‘criteria used to evaluate remedies. Based on the evaluation of

the alternatives, U.S. EPA and the State of Wisconsin believe

that Alternative 5 would be protective, attain ARARs, be cost-
effective, and will utilize permanent solutions and alternate. -

. " treatment technologies or resource recovery technologies to the

. maximum extent practicable. :

The selected remedy entails:

- Installation of soil vapor - ‘extraction (SVE)'systens to

remove VOCs in soils at each of the three identified source”“_~

~ areas;

- Treatment of off-gases from the SVE operation using vapor
 phase carbon units which will be regenerated at an off-site
RCRA approved facility; and : :

- Groundwater remediation utilizing specified pumpage rates of
* the municipal supply wells in order to expedite removal of
" the groundwater contaminant plumes affecting these wells.

- Treatment of groundwater utilizing ex1sting City air
strippers

The response,objectives for the final remedy are to eliminate
risks to groundwater by reducing the source of contaminants in
source areas’ soils, and to minimize VOC emissions to air from
the existing and proposed treatment processes. The performance
standards for the SVE in source soils will be determined using a
‘mass-flux groundwater model to determine what cleanup levels are
.needed in soils to achieve cleanup of the aquifer. These cleanup
levels will be based on the requirement to attain Wisconsin NR
140 groundwater standards for PCE, 1.0 ug/l, and TCE, 1.8 ug/l at
the source boundary. Attainment of cleanup levels will be
confirmed through sample analysis of groundwater at the boundary
of the source areas.

The final remedy incorporates the interim remedy such that the
west side extraction system is considered part of the overall
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' site remediation. It is expected to address the TCE
contamination originating from the former City landfill/Marathon
‘Electric source area which migrates to both CWwé and CW3. It also
includes a provision for an additional extraction well if
required to obtain the desired performance objectives. The
interim ROD did not specify a time period for operation of the

- west side extraction system because contaminant: transport
modeling had not been completed at the time. It is now -
anticipated that this system will be required to operate for
approximately 14 years; until levels of TCE are not detected
above the Wisconsin NR 140 standard of 1. 8 ug/l at specxfled
points of compliance.

The costs estimated for Alternative 5 do not~include cests for

. operating the interim remedy extraction well. . Five years of
operation and maintenance costs for the interim remedy were
estimated in the Interim ROD. It is now estimated that the
system will be required to operate for approximately 14 years.
This will require an additional 9 years of O &M and will result
- in additional costs for that system. Estimated costs for 0 & M'
" of the interim system were estimated to be $140,000 per year.
'However it is expected that actual O & M costs for the system :
- will be somewhat less due to overlap of monltoring requlrements o
'~ for the remaining portions of the slte. : _ :

The final remedy also will requlre that ex1sting groundwater

R extraction systems currently operating in the East Well® Fleld

other than City supply well CW3, cease operatlon once the SVE
system is installed. This is necessary in order to obtain . the
desired result of purging contaminants from the aquifer utilizing
CW3. Groundwater modeling performed during the FS indicated that
competing extraction systems could cause contaminants to get
trapped at the groundwater divide created by multiple pumping
systems, and require longer purge time to remediate the aquifer.

As stated above, the remedy is considered the most cost-effective
remedial action. It complies with Federal and State ARARs. It
is protective of human health and the environment by reducing the
time period during which water consumers are exposed to trace '
levels of contaminants in drinking water, by eliminating future
potential risk to private well users, and by preventing increased
VOC emissions to be released to the atmosphere. Requirements of
Section 121(b) (1) (A-G) which have been determined to be

- applicable to this operation are discussed below.

1. o uma alth and the v nme

Based on the risk assessment developed for the site, long-term
exposure to low levels of VOCs in drinking water, potential
exposure through the use of private wells, and exposure to air
emissions from existing VOC treatment systems are the identified
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: riSRs associated'with?the site. Implementation of SVE systems at
~ the source areas and treatment of off-gases, as called for under
.Alternative 5, provides protection to human health and the

- -environment through volatilization of VOCs from contaminated

.- soils, and expedited removal of contaminants from groundwater by
'vincreased pumpage of municipal wells.t

Volatilization of VOC-contaminated soils vill eliminate the
-gource of continued loading of VOCs to the aquifer; thus reducing

. the time during which residents are exposed to trace levels of

voCs. Implementation of Alternative 5.will not pose any
unacceptable short-term risks or .cross-media impacts to the site,
"the workers, or the community. No environmental impacts have
been identified for the site. This is' largely due to the fact
that impacts from the Site have been to: groundwater, and soils in
industrial areas. S

eme nviro menta ws-“

Alternative 5 will be designed to meet all applicable or relevant
and appropriate requirements (ARARs) of Federal and more.
stringent State environmental laws. " Tables 7-11 list the ARARs
that apply to each of the action alternatives and the following
discussion provides the details' of the ARARs that will be met by
Alternative 5. The Land Ban requirements of RCRA do not apply to
:this remedial action._

a. eral; Safe Drinkin wate ' DWA) / State:
' apte 09 Wisconsi dmj ative Code _ (WAC

The SDWA and corresponding State standards specifies maximum
contaminant levels (MCLs) for drinking water at public water
supplies. Since TCE is regulated under the SDWA MCLls,
requirements for achieving MCLs are relevant and appropriate. for
this remedial action. PCE is under consideration for a proposed .
MCL of 5 ug/l in the near future. Therefore, the likely proposed
MCL for PCE is a TBC (to be conSidered) for this remedial action.

b. 3 apte 40 WA

Wisconsin groundwater protection Administrative.Rule, Chapter NR
140 WAC, regulates public health groundwater quality standards
for the State of Wisconsin. The enforceable groundwater quality
standard for TCE is 1.8 ug/L. Groundwater quality standards as
found in NR 140 WAC are ARARs for this remedial action.

c. Fed : 'eai ir act (c
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The CAA i&entifies and'regulates the release of pollutants to
air. sSection 109 of the CAA identifies those pollutants for

" which Ambient Air Quality Standards (AAQS) have been established.

Section 112 outlines criteria for pollutants for which there are
- no applicable AAQS. Emissions from existing and proposed
treatment systems are not expected to exceed the AAQSs for any of
‘the compounds present in 'groundwater.

d.  State: Chapter NR R 44 5_uAC

Wisconsin Chapter NR 445 establishes hourly or annual emission
rate limits for specific contaminants. Emissions rates on the
order of 1 lb/day for individual systems are estimated and would
be expected to meet the. limits.

st-e ect veness

‘Alternative 5 affords a high degree of effectiveness by providing
protection from chronic low level exposure of TCE for production
wells CW3 and CW6, providing protection from potential exposure
to future private well users, and preventing further discharge of
VOC emissions. . Alternative 5 is the least costly alternative
that is protective of human health and the environment.
 Therefore, Alternative 5 is considered to be the most cost-
-;effective alternative that is protective.

native eatment
jes or Resource Recove e ogies to the Maximum

oLl0

U.S. EPA and the State of Wisconsin believe the selected remedy
. represents the maximum extent to which: permanent solutions and
treatment technologies can be utilized in a cost-effective -
‘'manner for the final remedy at the Wausau site.  Of the
alternatives that are protective of human health and the: .-
- environment and comply with ARARs, U.S. EPA and the State have
determined that the selected remedy provides the best balance of -
tradeoffs in terms of long-term effectiveness and permanence,.
reduction in toxicity, mobility or volume achieved through o
treatment, short-term effectiveness, implementability, cost, also
considering the statutory preference for treatment as a princ1pal
-element and considering State and community acceptance. ;

Although all of the alternatives that are protective and comply
with ARARs will achieve reduction of risks, there are significant
differences in the time required to achieve this .goal.
Alternatives 2, 3, and 4 are groundwater remediation alternatives
that do not address source areas. This results in contamination
from source area soils loading to the aquifer for several
additional years. In addition, none of these alternatives
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provide any reduction in time to remediate the deep TCE plumes
originating from the former landfill source area. This also
results in a significant time period to achieve reduction of
risks. Alternative 5 requires the shortest time period for
remediation of the site because it eliminates the continued-
loading of contaminants to the groundwater, and it prov1des for
reduction in time to purge the deep TCE plumes by removing the
source and increasing removal: rates of contaminants at the
Municipal supply wells.‘- .

The selection of a treatment technology for remediation of
contaminated soils is consistent with the Superfund program
policy that the highly toxic and mobile wastes are a priority for
treatment and to ensure permanence and long-term effectiveness of
the remedy. Under the selected remedy, treatment of groundwater
will not provide a reduction of toxicity, mobility, or volume
(TMV). However, it will reduce contaminant levels in groundwater
and thus reduce the risks associated with ingestion of
groundwater, which has been determlned to be a greater risk - .
than inhalation of air ‘emissions. While other alternatives := ‘'
evaluated provided treatment to. achieve TMV reductions in.
groundwater, these alternatives had other difficulties.
Alternative 2 required almost twice as- long to purge
contaminants. Alternatives 3-and 4 propose a technology that has
not been shown to work on contaminants present in groundwater at
the site and thus would require extensive testing that would
~delay full scale operation of the system for an estimated two
years. . Based on these factors, it was determined that 4
Alternative 5 would provide the: shortest time perlod during
which receptors would be exposed to contaminants in drlnklng
water. . In addition, based on .air modeling, release of emissions
from the municipal air strippers do not contribute a greater than
1 x 107 6 risk. level to receptors.

since treatment of groundwater will not achieve a reduction in
toxicity, mobility or volume, the major trade-offs that provide
the basis for this selection decision are long-term
effectiveness, short-term effectiveness, implementability, and
cost. The selected remedy can be implemented and completed more
quickly with less difficulty and at less cost than groundwater
treatment alternatives, thus reducing the exposure time for
pathways of concern. Alternative 5 is therefore considered to be
the most appropriate solution to contamination at the site
because it provides the best trade-offs with respect to the nine
-criteria. and represents the maximum extent to which permanent
solutions and treatment are practicable.

5. Preference for Treatment as a Principal Element

By treating the VOC-contaminated soils using SVE with carbon
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absorption of off-gases with regeneration of the carbon, the
selected remedy satisfies the statutory preference for remedies
that employ treatment of the principal threat which permanently
and significantly reduces toxicity, mobility, or volume of
hazardous substances as a principal element. Treatment of
groundvater to reduce toxicity, mobility, or volume would also
seem to be desirable to satisfy the statutory preference.
However, treatment of groundwater to permanently and
significantly reduce toxicity, mobility, or volume of
contaminants was not found to be practicable or cost-effective
for remediation of the site. -



'~ RESPONSIVENESS SUMMARY: WAUSAU GROUNDWATER CONTAMINATION SITE
' Coe WAUSAU, WISCONSIN

;:?This responsiveness summary is developed to document community

" _involvement and concerns during the development of the ‘
.. feasibility study (FS) for the Wausau Groundwater Contamination

- 'site, Wausau, Wisconsin. Comments received during the public
" .comment period were considered in the selection of the remedial

. ‘action for the site. The responsiveness summary serves two
. ‘ purposes: It provides U.S. EPA with information about community

;[preferences and concerns regarding the remedial alternatives, and

'tl]it ‘shows members of the community how their comments were

;fﬁincorporated into the decision-making process.

"f,This document summaries the oral comments received at the public
" meeting held August 22, 1989, and one written comment received

'¥5mduring the public comment period of August 14 to September 12, :

7 1989.. . :

p'f'”"'v

" The preferred alternative for the Wausau Groundwater
.Contamination (Wausau) site was announced to the public just

' prior to the beginning of the public comment period. The

 preferred alternative ‘includes:

| = Installation of soil vapor extraction (SVE) systems to
‘ remove VOCs in soils at each of the three.identified source
areas; _

"fgf Treatment of oft-gases from the SVE operation using vapor
' phase carbon units which will be regenerated at an off-site
RCRA approved facility. and. .

- Groundwater remediation utilizing specified pumpage rates of
the municipal. supply wells in order to expedite removal of
the groundwater contaminant plumes affecting these wells.

- Treatment of groundwater utilizing existing City air
' strippers ’ ST

Judging from ‘the comments received during the public comment
period, all parties support the selected remedy. However,
concern has been expressed over the amount of money spent to date
~at the site by all parties involved.



The public comment period was held from August 14 to September
12, 1989 to receive comments concerning the draft feasibility

study (FS). Because of the similarities, individual comments

have been summarized and grouped where appropriate.

A. Comment: The Mayor of Wausau, the Wausau City Council
President, Wausau Chemical Corporation, and Marathon Electric
Corporation all expressed support for the Agency’s selected
alternative. However, all parties also expressed concern over
the amount of money that has been spent on the site to date.
Specifically, for the Remedial Investigation/Feasibility Study
(RI/FS) conducted by U.S. EPA’s contractor, and the expenses
incurred by each of the involved parties for actions relating to
the contamination problem. ,

A. Response; U.S. EPA wishes to extend thanks to all parties for
their support of its selected remedial alternative for the site.
It is hoped that an expedited agreement can be reached and the
remedial action implemented in a timely manner. While U.S. EPA
understands the concern over costs that have been spent to date,
it also recognizes that the incurred costs could not have been
avoided. Studies of the nature required to fully identify the
extent of contamination at the site tend to be quite expensive.
The cost of the RI/FS for this site is within the average range
for an RI/FS. The costs incurred by individual parties related
to the contamination have, for the most part, been necessary to
address the more immediate problems posed by the contamination of
the City’s well field.

B. Qggg_n;L Wausau Chemical Corporation has” requested specific
direction from U.S. EPA and WDNR be included in the ROD as to the
future operation of its groundwater extraction system in light of
the fact that the selected alternative does not include the

continued pumpage of groundwater in the vicinity of the Wausau
Chemical property. : _

B. Bg_ggngg*‘The selected remedy calls for the removal of ‘all
groundwater extraction systems, other than City Well 3, from the
East Well Field. This will include the Wausau Chemical
extraction system. This subject is also addressed in Section IX-
The Selected Remedy, of the ROD and is quoted below:

-’:The tinal remedy also will require that existing groundwater
' extraction systems currently operating in the East Well
° Field, other than City supply well CW3, cease operation once
- the SVE system is installed. This is necessary in order to
"obtain the desired result of purging contaminants from the
aquifer utilizing CW3. Groundwater modeling performed
during. the FS indicated that competing extraction systems
-could cause contaminants to get trapped at the groundwater
- divide created by multiple pumping systems, and require
glonger purge time to remediate the aquifer.
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- September 28, 1989 | . | IN REPLY REFER TO: 4440

' Mr. Valdus Adamkus, Regional Adninistrator

- U.8. Environmental Protection Agency, Region V
. 230 South. Dearborn Street

" Chicago, IL 60604

"7 _SUBJEcT:-;se1ected Superfund Remedy

‘Wausau Groundwater Contamination Site
. wauaau. wxsconsin

’;Doat Mr. Adnmkus

| " Your staff has requesced chis lectar to document our position on the final

‘remedy  for theé Wausau Groundwater Contamination Site. The proposced final
~ remedy, identified as Alternative No. 35, is discussed £u11y in the Record of
~.Decision and includes' A

ﬂ,fﬁ}'fflnstallation of Sotl Vapo: Extraction (SVE) systems to remove volatile

. oxrganic compounds (VOCs) in soils at each of the three Ldentified source
“"qrees : :

< §¥1- Treatment of off-gases from the SVE operation using vapor phase carbon

units which will be regenerated at a o££~31:g RCRA-approved facility; and

o . Croundwater remedistion utilizing specified pumpage rates of the
municipal supply wells in order to expedite removal of the groundwater
contamlnant plunes affecting these wells.

The costs of the celcc:od Temedy are estimated to be

*  Capital costs - $252,000

J 'Ope:ation costs - $222,000

An éigheeen month operating period was assumed and the costs were not
discounted,

Bagsed upon our review of the public comment Feasibilicy Study received on
August 14, 1989, and the draft Record of Decision received on
s.pcenber 8, 1989, our agency concurs with the selection of this remedy.

Ve understand that your staff and contractors, or the potentially responsible
parties will develop the major design elements of the soil vapor extraction
systems, the off.gas treatment system and the groundvater remediation system
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in cloge consultation with my staff during the predesign and design phaso. of
the project. We also,linderstand that if the potentially responsible parties
do not agree to fund the ramedy, the State of Wisconsin will contribute 10% of
the remedial action costs. In addition to cost sharing on the remedy ve
acknowledge our responsibility for operation and maintenance of this systen
once the remedy is constructed

As always, -thank you for yout support and cooperation in addrcssins the
contamination problem at this gite. If you have any questions regarding this
matter, please contact Nr, ?aul Didier, Director of the Bureau o£ Solid &
Hazardous Waste Hanagement at*(608) 266-1327.

1 Slncetely.

-44‘
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