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September 28, 1989 IN UPLY urn TO: 4440 

Kr. Valdua Adaakus, Regional Admini•trator 
U.S. Environmental ProteGtion Aa·ency, Region V 
230 South Dearborn Street 
Chicago, IL 60604 

SUBJECT: Selected Superfund Jlemedy 
Wausau Groundwater Contamination Site 
Vauaau, Wisconain 

Dear Mr. Adamkua: 

Your staff has requested thi• letter to document ou; position on the final 
remedy fo.r the Wausau Groundvater Contamination Site. Th• proposed final 
remedy, identified•• Alternative No. 5, 1• discussed fully in the Record of 

· Decision and includes: 

• lnatallation of Soil Vapor Extraction {SVE) systems to.remove volatile 
organic compound.a (VOCs) in •oil• at each of the three identified source 
areu 

• Treatment of off•&•••• from the SVE operation ua1ng vapor phue carbon 
units which vill be regeneraced at a off-sit~ RCIA•approved facility; and 

• Groundwater re11edi&t1on utiluiflg apec1f1ed JNIIP•g• rate• of the 
municipal aupply vell• in order to expedite removal of the gToundvacer 
contaminant plwaea affecting these vell•• 

fli• co1t1 of the aelecced remedy are estiaaced to b• 

• C&pital coata • $252,000 

• Operation coata • $222,000 

An eighteen month operating period vaa aaaumed and the coat• vere not 
discounted. 

lued upon our review of the publlc co111Nnt Feaalblliey Study receivod on 
Augu.tt 14, 1989, and the draft l•cord of Deci11on received on 
September I, 1989, our agency concur• vitb th• ••l•ctioa of th1a remedy. 

Ve underatand that your 1taff and contractor•. or the potentially responsible 
parti•• ¥111 develop the 11ajor dealgn et ... nta of the ■oil vapor extrac~ion 
,y1ceu, the off•g•• treatment ayate11 and the groundwater remediation ayatea 

'tJ.S. Environmenta1 Pr:-:.;c~:.Jri 'Agr:n::,y 
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(, ·-: .... - - ,.. ,.. - .... ,.._ . 

-
- • '. J ~ 



!-. 

~ .· 

:SCLID li.W=IST'E TO:.::. 

Mr, Valdu• Adamkua • September 28, 1989 

9505.395 SEP 29, 1989 S:40A1 P.08 

I. . 

in close consultation ~1th my staff during the predesign ~nd design phasr~ of 
th• project. Ye also.~under1~and that if the potentially responsible partias 
do not agree to fund the· remedy, che State of ~isconain w-;.ll contribute 10\ of 
the remedial action coats, In addition to cost ,haring on the remedy ve 
acknowledge our responsibility for operation and maintenance of this system 
once th• remedy 1a constnicted. 

A.a always, ·thank you fot' your support and cooperation in addressing the 
contamination problem at this aite. If you have any queationa regarding thia 
matter, please contact Mr. Paul Oidier, Director of the Bureau of Solid & 
Huardou• Vaste Management' at~(608) 266•1327. · · .·., · 

Sincerely, 

@R..:4'~7 
C. D. '6aadny 
Secretary 

I 

cn~:sa:ab33 
d:\8910\av9vaclt,axb 

cc: Lyman Vible • A!J/5 
Paul Didier· SV/3 
Mark C1eafeldt • SY/3 
Gary Kuliber~ • NCO 
lten• S&nford • FN/l 
Norm N11dergang • E?A Region V 
Kargar,t Guerriero - EPA Region V 
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14. 

The Wausau Water Supply site, also known as the Wausau Ground Water Contarninaticn 
site, is in Wausau, Marathon County, Wisconsin. The site includes six city ground 
water production wells along the east and west sides of the Wisconsin River. These 
wells supply drinking water to 33,000 people, and is used for industry in the area. 
Three primary source areas of ground water contamination have been identified; a 
municipal landfill, the Wausau Chemical Company, and the Wausau Energy Company. The 
landfill, which is on the west side of the site, operated from 1948 to 1955 and 
accepted almost all commercial, industrial, and residential waste generated with:~ 
Wausau. The landfill appears to be the predominant source of TCE contamination :n t~e 
underlying aquifer. On the east side of the river the Wausau Chemical and Wausau 
Energy companies are suspected sources of soil and ground water contamination duet: 
spills from past operations. Wausau Chemical, a bulk solvent distributer, was 
responsible for spilling 1,000 gallons of PCE-contaminated waste in 1983 alone. Wausa,.; 
Energy, a petroleum bulk storage and disposal center, has reportedly contaminated sc:~ 
and ground water with petroleum by-products. To provide sufficient water of acceptable 
quality EPA temporarily installed a granular activated carbon treatment system on one 
well in 1984 and voe stripping towers at the municipal water treatment plant to ~reat 
water from two contaminated wells. The city has been blending treated water with 
nnl""nnr;omin;:ir.orl w.:it:.or t:o n~dUCP vnr lPVPl~ lie, ;:in ; "'lt"Prim rPmPrlv (C.oo llrrachi:>rl Shi:>Pt-) 

17. 0-.Analyela a. l)eec,lploN 

Record of Decision - Wausau Water Supply, WI 
Second Remedial Action - Final 
Contaminated Media: soil, gw 
Key contaminants: voes (TCE, PCE) 

1Ls.curieyClau(TNa~ 

None 
.. Securilpa..(lllle ..... > 

None 

21.Nla.olllagea 
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..,..,_...,....:.rot (4-77) 
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EPA/ROD/ROS-89/109 
Wausau Water Supply, WI 
Second Remedial Action - Final 

.6. Abstract (continued) 

SPA signed a 1989 Record of Decision (ROD) implementing ground water contamination 
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 frcm 
migrating to the source of the river. The primary contaminants of concern affecting t~e 
soil and ground water are voes 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 system 
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 action is $738,000, which includes present worth O&M costs of 
$482,000. 



RECORD OF DECISION 

SELECTED REMEDIAL ALTERNATIVE 

Site Na.a and Location 

Wausau Groundwater Contamination Site 
Wausau, Wisconsin 

Statement ot 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. 

AssesSlllent 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. 'I'he 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 f'~ld. 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: 

• Treatlnent 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 contaminant 
plumes. 



Declaration 

As required by Section l2l(a) of CERCLA as a.mended by SARA, the 
selected relledy is protective of human health and the 
environment, attains Federal and State requirements that are 
applicable or relevant and appropriate for the remedial action, 
and is coat ettective. This remedy aatiatie• the statutory 
preference for remedies that maploy treaaent that reduces 
toxicity, mobility, or volu.me as a principal element and utilizes 
permanent solutions and alternative treatment technologies to the 
maximum extent practicable for this aite. Because this remedy 
will not result in hazardous substances remaining on-site above 
health-based levels, the five-year review will not apply to this 
action. 

t 
Jjt[._ter J9 ~ l9f 9 
Date ' 

I 



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 land 2). 

The City of Wausau provides drinking 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 a (CWS), is located adjacen~ 
to the Wausau Municipal Airport, on the south side of the City. 
The water from cws has a high concentration of iron and is used 
only during peak demand periods. Production wells CW6, CW7, CW9 
and CWlO 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 industrial 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 thick, .and has an irregular base and lateral 
boundaries. 

II. SITE HISTORY AND ENFORCEMENT ACTIVITIES 

A. Site History 

The City discovered in early 1982 that its production wells CW3, 
CW4, and CW6 were contaminated by volatile organic compounds 
(VOCs). The major contaminants include Tetrachloroethene (PCE), 
Trichloroethene (TCE), and l,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 
(OeE} .have also been previously reported (Weston, 1984). Since 
the contamination was first detected in early 1982, TCE 
concentrations from CW6 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 OCE impacts at both wells. CW4 has 
generally indicated steadily decreasing concentrations of the 
three constituents since February 1984. CWJ has indicated 
decreasing PeE and OCE concentrations since the voes 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 voe concentrations, the City originally instituted a 
program where uncontaminated water from CW9 and CW7 was blended 
with water from CW3, CW4, and CW6 to dilute the voe 
concentrations. However, increasing voe 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 voe stripper in order 
to provide sufficient water of acceptable quality to City 
residents. However, because voe levels in the distribution 
system continued to increase, U.S. EPA's emergency response tea~ 
was asked for assistance. As an interim measure in June 1984, 
the U.S. EPA installed a granular activated carbon (GAC) 
treatment system on CW6. voe stripping towers were installed in 
the Summer and Fall of 1984 at the City water treatment plant to 
treat water from CWJ and CW4. Subsequently, the GAC system was 
removed from service in October 1984. In December 1985 the 
Wausau Groundwater Contamination site was added to the National 
Priorities List {NPL) for remedial activities under Superfurid. 

~ 

The City has been blending water treated for voe removal with 
water from uncontaminated supply sources (CW7, CW9 and CWlO) to 
reduce voe 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 ( >l ug/L) to 80 
ug/L. Lower levels of PCE and OCE were identified shortly after 
discovery of the contamination, probably before blending had . 
reduced the levels of voes. Following installation of the packed 
tower voe strippers, the water supply distribution system has had 
relatively low levels of VOC's (generally below detection limits 
of o.s to 1.0 ug/L). These levels are dependent on continued 
effective operation of the treatment system for CWJ and CW4, the 
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influent voe concentration !or each well, and continued use of 
the three uncontaminated wells (CW7, CW9 and CWlO). 

B. Previous studies 

Previous investigations have identified several potential point 
sources of voe 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 CWJ. The study concentrated on the Wergin 
Construction Co. property, the former site of a City maintenance 
garage. Foth & 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 Wel: Field, and 
instituted a groundwater extraction and treatment system to 
remediate effects of past voe 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 (WONR). 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. CH2M 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 
contamination of CWJ. Locations of facilities discussed above 
are illustrated in Figure J, and a listing of previous studies is 
presented in Table 1. 

Investigations 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-effective solution to the groundwater 
problem. 
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TABLE l 

EXISTING REPORTS ON WAUSAU GROUNDWATER CONTAMINATION SITE 

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

2. Subsurface Exploration and Testing Program to Evaluate 
Ground Water Quality at the W1usau Chemical Facilities 
in Wausau, Wisconsin, (for Wausau Chemical Company), 
STS Consultants, Ltd., July, 1984. 

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

4. Investigation of an Abandoned City of Wausau Landfill, 
(for WDNR), CH2M Hill, February, 1986. 

5. Existing Conditions Report and Exploration Program, East 
Municipal Well Field, Wausau, Wisconsin, (for WDNR), 
Twin City Testing Corporation, August, 1986. 

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

7. 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. 
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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 sum.mer 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 CW6 to Bos Creek has resulted in a contaminated 
groundwater mound between the source area and CW6. 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 sum.mer 1988 the City of Wausau placed CW6 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 CW6 has increased 
sul:>stantially, 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 CW6 is now 
treated for voe 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 CW6 to 
Bos Creek. Implementation of plume migration controls is 
expected to effectively limit the time during which CW6 draws in 
contaminants, thereby also li.lniting the period during which~wate= 
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 ope~ational by spring of 1990. 

o. CERCLA Enforcement 
CERCIA·enforcement activities began at the site in 1986. U.S. 
EPA identified five Potentially Responsible Parties (PRPs) as 
~aving 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 Oil Corporation 
* Wausau Chemical Company 

Several negotiation meetings were held to discuss tec~nical 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. In addition, two of the PRPs, the 
City of Wausau and Marathon Electric, have entered into a consen~ 
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 851 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 
tact that two ot the PRPs are currently involved in the 
implemen~ation of the operable unit RO/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 :isted above. 
Negotiations will proceed according to U.S. EPA's general 
guidance and policies. 
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III. COMMUNITY RELATI..Qli.S. 

An RI/FS "kick-off" public meeting was held in September 1987, to 
inform the local residents ot the Superfund process and the work 
to be conducted. Issues 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. In accordance with section 
llJ(k) (l) of CERCLA, the administrative record for che 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 August 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. SCOPE AND ROLE OF RESPONSE ACTION 

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 CW6. 

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 CWJ 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 thi3 contaminant plume. It was also 
assumed that the City would continue to use CWJ as a supply well 
and t..~us 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 identified 
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. CURRENT SITE STATUS AND SITE CHARACTERISTICS 

A. current 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 en~ire Wausau 
Groundwater Contamination site and sources impacting it. 

B. site 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 lvcated 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 ~ells. Under non-pumping conditions, groundwater 
!lows toward the Wisconsin River and its tributary (Bos creek). 
G~oundwater naturally disch_arges 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 
Wisco~sin 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 investigation indicated hydraulic conductivity values ranging 
from 1.7 x 10-4 cm/sec to 8.1 x 10-2 cm/sec. The overall average 
hydraulic conductivity of the outwash aquifer is approximately 
2.2 x 10-2 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 Figure 5. The distribution is based on a combination c: 
data obtained from laboratory voe analyses of Rounds 1, 2, and J 
groundwater samples (October 1987 to September 1988), and field 
laboratory analyses of groundwater samples collected during 
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 zor.e 
in this area, a source appears to be located within the northerr. 
portion of the former City landfill/Marathon Electric property. 
The plume appears to have migrated northward, under influence o: 
pumpage from CW6. 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 CW6. The shallow aquifer TCE 
contamination appears to result from the induced infiltration o: 
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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 
derected 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 dist=:buted throughout the aquifer in the vicinity of 
the old City la_ ~fill. 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 CWJ. 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 voe plume extending eastward from the 
Wausau Chemical property was identified during the three sampling 
rounds. The highest concentrations of voes in this plume were 
detected in the vicinity of the Wausau Chemical storage area 
behind the southern- 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, 1,2-0CE, etc.). Analyses 
conducted for Round 3 samples (May 1988) indicate a PCE 
concentration of approximately 2000 ug/1. 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 ot voe concentrations and pumpage rates at CWJ and CW4 
suggests that both wells have experienced multiple impacts from 
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the same source area; the extent of impact being dependant on 
pumping schemes of the City's supply wells, river stage, and-the 
strength of the source. Total voes at both CW3 and CW4 have been 
decreasing over time indicating a possible reduction in source 
intensity. However, TCE concentrations at CW3 have remained 
relatively consistent which is attributed to the TCE plume 
migrating under the River from the west side. 

b. sources of contamination 

Contamination source areas were identified and characterized 
based on results of field sampling of soils, landfill 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 voes 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 side (Wausau Chemical and 
Wausau Energy) • 

The former City landfill/Marathon Electric 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 landfill is currently 
covered by a bituminous pavement parking lot, however the 
southern portion is vegetated. 

The predominant source of TCE contamination to CW6 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 (l.O ug/L) 
to approximately 107 ug/L. Soil samples obtained from borings in 
the vicinity of the landfill contain concentrations of : 
approximately 200 Qg/kg. Groundwater samples obtained from the 
water table in the vicinity 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-
trichloroethane (TCA), 1,2-dichloroethene, chloroform, and carbon 
tetrachloride at concentrations generally below 100 ug/L. 

In addition to voes, 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 the fill area. 

Based on calculations performed for the RI, the total amount of 
voes 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 fill and/or if areas of 
undetected high concentrations or non-aqueous phase of 
contaminants exist. · 

As discussed 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). The shallow contamination 
appears to be a result of infiltration of TCE contaminated water 
to the aquifer from CW6 discharging to the Creek. 

The Wausau Chemical Company is located between CWJ and CW4 on the 
east bank of the Wisconsin River. The facility, 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 "noxious 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 voes 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/1. Analyses of 
soil 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. 

Based on calculations performed for the RI, the total amount of 
voes remaining in the soils -at w~usau Chemical 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 198J. Previous property owne=s 
include Amoco Oil and Rush Distributing. Historical data 
indicate that at least seven above ground storage tanks were 
located on the southern halt 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 PC~ 
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. 

7I. SUMMARY OF SITE RISKS 

c~~CLA 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 .as 
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 a~d 
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. Identification of Contaminants of concern 

More than 50 compowids 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) 
-1,2-0ichloroethene (DCE) 



TABLE 2 
!!~~~7 ::~:cuNO LIST CHE~!C~LS --------.. ' - .... .,_ --

FEASIBILITY s~uo, 
~~USAU ~ATER SUPPL• ~PL s··-• 1:. 

.IAUSAU, IHSC:HS!N 

~umce~ loca:·:~r 
Che'lli ca 1 Concentra:,o~ Sdmc i e~ ~,:~ l-?·,~·: 

Geometric ?os i: '. •'! 

Medium Che!lli ca 1 ~inimum Maximum Me~n '!ota! r·,.. -~ • .... -
;.i ...... -· ., 

G~OUNOWATER 

All Locations '✓olatiie :.:c/L fill: uc/L 234 

Chloromethane ,1 7 5 -Vinhl c:iloride 3 6 4 ,; 

~et ylene chlor~~e l 190 8 -Acetone z 3070 l l .. 
l,l-Dichloroethene 2 
l,l-Oichloroethane 3 
1.2-Dichloroethene {!::a:; l 1300 20 •: 
Chlorofoni 2 44 11 . 
2-Butanone 5 . 
l,l,l-Trichloroethane 53 3 ' . ·-Carbon tetrachloride 2 69 19 -
Trich1orethene l 4200 29 :: 
1,1,2-Trichlorcethane 2 4 2 
Benzene la 310 125 --
4-Methhl-2-pentanor.e 2 
ietrac loroethene l 2440 45 -. 
Toluene 2 890 46 -
Chloroben::ene 2 54 7 -
Ethvl benzene 3 440 53 -
.Xylenes (total) 15 2000 426 

Semivolati1e 1JC/L Ylli uc/L 31 

Phenol 2 
Naphtnalene 22 
2-Methylnaphthalene 23 
F1uorene 4 
Pentachlorophenol 6 
Phenanthrene 4 
8is(2-ethylhexyl)phthalate 3 19 8 -
Pesticide/PCB i I 

None Detected 

11eta l /CHb ~ Ylli uc/L 32 

Barium 206 325 259 
Chromium 28 594 77 
Iron 169 18100 1800 . 
Manganese 69 6100 937 ' Zinc 2750 2860 2800 

Production Yells Volatile ~ ug/L uc/L 3 
: .. 3, CY4, Cil6 

Acetone 16 
1,2-0ichloroethene (total) 1 20 9 
Tri ch loroethene 53 150 100 
Tetrachloroethene 7 14 13 
Ch lorobenzene 15 

Semivolatile 3 

None Detected 

Pesticide£PCB 3 

None Detected 



Tab le 2 
(Continued) 

~~~:!- ~:c?: 0 :'"'S 
:~e~ical Conc!r.trat'~r. sa~c .. !": ~:-- !, ... ?·.:·s 

Geometr,c- :~s·:·-~ 
,w!'! ~~u~ Che!!!ical 1'1in:mum !'!aximum 11ean iota 1 ;' .... ,.. .. ~-

.,I,. .... - .. ,, 

1'l!tal/C:-i uo/ l uo/L !:!.W: 3 

Iron 95i 5300 2110 -Manganese 1510 2920 2110 

SURFACE SOILS Volatile uo/kg ~ ~ a 
Methylene chloride 5: 190 110 
l,l,l-Trichlorcetha~e 3 
Tetrachloroethene 3 
Xyl enes (total) 4 

Se!llivolatile uc/~c ug/ko uo/ko a 
Phenol 89 93 90 
4-Methylphenol 200 
Benzoic acid 150 
Nachthalene 37 720 192 
2-Methylna~hthalene r 32 770 264 
Acenapnthy ene 2 110 22 
Acenaphthene 51 69 59 
Oibenzofuran 38 180 82 
Fluorene 100 120 109 
Phenanthrene 2CO 2500 651 
Anthracene 32 480 155 
Flouranthene 200 6600 1300 
Pyrene 150 2900 910 
Butylbenzylphthalate 59 390 150 
Benzo(a)anthracer.e 110 2400 749 
Bis(2-ethylhexy1)pr.thalate 150 1600 489 
Chrysene 390 3200 861 
Oi-n-octylphthaiate 380 
Benzo~b~fluoranther.e 250 5400 1380 
Benzo k fluoranther.e 1600 
Benzo a pyrene 100 2700 604 
Indeno{l,2j3-cd)pyrer.e 210 1200 614 
Oibenz\a,h anthracer.e 390 
Benzo(g,h,i)perylene 230 1400 5::· .. ::i 

Pesticide/PCB 

Not Analyzed 

11eta 1 /CH 

Hot Analyzed 

SURFACE ii.ATER 

Bos Cre!k Volatile ~ uo/L ug/l 12 

1,2 Dichloroethene (total) l l 1 2 
Trichloroethene 1 110 41 , ~ 

.J 

Tetrachloroethene l 3 2 2 

Semi vo lat i le 

Hot analyzed 

Pesticide/PCB 

Not Analyzed 

"etallCN 

Not Analyzed 
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Humoe~ ~=ca=·:~: 
Che~ical Ccnce~:-a:icn Sa:::::'.!>! ': .. :.r a· .. ~ ·: 

Geometric- Pos ~ : · , -? 

Medium C~emi ca 1_ 1'1inimum 1'1ax1mum Mean iota l C!!!i:::·: ... ---
Wisconsin Rive!" 1/olatile !:SlJ:_ ug/L ~ 4 

l,2-0ichlorcethene (tota:) l 
Chlorofor.: l 4 2 
Tetrachlorcethene 6 

Se'!livo:at'1! 

Not Ana 1:.,-ze~ 

Pesticide/?C3 

Hot Ana ly:ed 

Hetal/O1 

Not Analy:~d 

SEDIHEKT .. 
Bos Creek Volatile ~ ~ ug/ko , ' .. 

Acetone 18 190 sa. 
1,2-0ichloroethene (total) 6 200 51 
Trictiloroetnene 6 17 59 
Toluene 7 

Se!!livolati1e ~ ~ !:!Sili 3 

None 0etec:ed 

Pesticide/OC3 3 

Hone Detected 

Hetals 

Not Analyze~ 

SUBSURFACE SOILS 

Volatile ~ !:!Sill. ~ 29 

Methylene chloride 1 2000 43 C: 

Tricnloroethene . 4 10 6 3 
Tetrachloroethene 1 3500 77 12 
Toluene 1 46 5 9 

tthy l benzene 4 2900 37 3 
Xylenes (total) 2 21000 22 7 

Semivolatile !&ili uo/kg ~ 29 

Phenol 320 
Naphthalene 4900 
2-Methylnaphtalene 16000 , 

• 
o;methylphthalate 110 140 120 2 . 
Fluorene 63 1600 320 2 
Phenanthrene 63 2500 260 11 
Anthracene 48 120 as 6 
Di-n-buthlphthalate 58 76 66 2 
Fleurant ene 30 1400 220 15 
Pyrene 31 1300 210 12 
Benzo(a)anthracene 98 660 250 6 
Chrysene 130 750 290 6 
a;s(2-ethylhexyl)phthalate 45 &4 60 5 



Tab 1 e 2 
(Cont ,nued) 

Numc .. ~ .. , •..• , 
Chemical Concentrat·::~ ~a~ole; ,::·i:.= .;.s 

.,,, •• - ... - f .. 

Geome~·~c ;: ..... , ••• 0 
., ., . ' . 

~ Che!llical Minimum Maximum l"e!!'l iotal ................. ........ -- . ... . 

8enzo~blf1uoranthene 110 680 22~ . ( ., 100 760 ... ,. 
Ben:o ~;, ,uoranthe!'le '- ~ .J . 
Benzo a,pyrene 120 750 2:i) ~ 

Indeno~l,2j3-cd)pyrene 130 680 22: ~ 
Oibenz a,h anthracene 74 . 
Benzo(g,h,i)perylene 130 800 ZiC . 
Pesticide/1'(3 

Not Analyzed 

l'letal/C~ ~ mo/kg :nc/'l~ :s 

Copper 107 

LAHOFILL REFUSE 
'li;,atile ygfu uo/ko uo/ko 15 

Methylene chloride ;, 9 1900 .. ,.. , . ., . 
Acetone 71 160 lCO . 
1,2-0ichloroethene (total) 21 220 67 .: 
Tri ch 1 oroethene 36 160000 sac -
Toluene 3 750 60 . 
Ethyl benzene 2 4 3 ~ 

.Xylenes (total) 4 24 13 . 

Semivola-:ile YSill ~ uo/"<:: . : .. 
Phenol 2200 
2-Chloro:henol 2200 
1,2-0ichlorobenzene 210 
2-11ethy:ohenoi iS 
4-11ethylpnenol 830 
Isophorone 130 
l,2,4-Trichlorobenzene 1200 
Naphthalene 49 1300 1:0 
4-Chloro-3-meth11pheno1 2300 
2-11ethylnaphtha ene 65 890 150 
2-Chlorona~hthalene 170 
Acenaphthy ene 130 
Acenaphthene 45 730 lSC 
Oibenzofuran 19 330 63 -
Fluorene 82 500 185 . 
Pentachlorophenol. 820 32000 29CO : . 
Phenanthrene 170 15000 1100 
Anthrac:ene 19 2200 250 
Fluoranthene 60 45000 1600 
,Yrene 63 49000 17CO ·-
Butylbenzyl~hthalate 130 2300 500 . 
Benzo(a)ant rac:ene 420 24000 1400 
Bis(2-ethylhexyl)phthalate 110 54000 860 
Chrysene 54 25000 9i0 
Benzoib~fluoranthene 410 25000 1700 
Benzo k fluoranthene 430 25000 1400 
Benzo a pyrene 480 25000 1200 

Indeno~l,2j3-cd)pyrene 640 31000 940 
Oibenz a,h anthracene 280 1200 490 
Benzo(g,h,;}perylene 560 14000 1600 

Pesticide/PCB y9Llq ~ !:!9ili 6 

Arochlor 1260 850 2300 1400 



ArHn1C 
Chromium 
Copper 
Mercury 
Zinc 

1'1inimtJm 

~ 

107 
0.5 
323 
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383 
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These compounds have been used to evaluate toxicity, exposure 
pathways, and potential health risks for the site. 

B. Exposure Assessment 

Groundwater in the area is the current source of drinking water 
for the City of Wausau which provides potable water to 
approximately JJ,000 people. The aquifer of concern is a class. 
aquifer (sole-source aquifer without a viable alternate source of 
supply) and is highly vulnerable to contamination. The City of 
Wausau treats water prior to distribution through the use of two 
air strippers. The air strippers effectively reduce voe 
concentrations to below the detectable levels. Historical data 
indicate that during the period of 1982 through mid-1984, levels 
of voes in the city supply ranged from 10 ug/1 to 100 ug/1. 
However, it is ,ot known how long, prior to 1982, the City's 
water supply contained elevated levels of voes. Therefore, the 
exposure scenario for drinking water did not address possible 
exposures prior to 1982. 

currently there are no known private wells used for drinking 
water within the study area. In 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 protection 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 addition1 the effluent from the extraction 
well proposed for the interim remedy will also involve dispersio~ 
of voe emissions to the air. Indicator contaminants dispersed 
into the air from groundwater treatment pose a potential exposure 
pathway to employees of companies and residents near the sources 
of air emissions. -

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

Residents using municipal water assuming they are exposed to 
contaminant concentrations equal to the laboratory detectio11 
limits of O.Sug/1 for PCE and TCE, and 1.0 ug/1 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 grou_ndwater, ·approximately. 
4300 ug/1, to obtain the worst case scenario for this -
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Hone No 
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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 voes. 

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,ingestion of two liters of 
water per day, inhalation rate of 1.3 m3/hr and a skin surface 
area of 18,200 cm2 for water, and an inhalation rate of 2.om3 /day 
for air emissions. 

c. Toxicity Assessment 

Based on toxicological studies perfocned 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 adve~se 
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 10-7 as protective: however, the 10-6 risk level is 
used as a point of departure for setting cleanup levels at 
Superfund sites. A 10-6 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. 

o. sumrn~ry of Risk characterization 
Under current water use conditions, a potential carcinogenic risk 
of approximately one in one million (l 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 voes 
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). 
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The U.S. EPA has set a Maximum Contaminant Level (MCL) of 5 ug/1 
TCE for drinking water. An MCL ot 5 ug/1 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 l:~it, a future 
health risk may exist to individuals consuming. ~ar 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 
City's drinking water. Based on the possibility of failure of 
the air strippers, a potential future risk of exposure to PCE and 
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 10-6 • 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 eiiminant 
any additional voe 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 Objectives 

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



TABLES 

MAXIMUM CONCENTRATIONS AND RESULTING POTENTIAL CANCER RISKS 
FOR CONTAMINANTS ANO PATHWAYS OF CONCERN 

AT THE WAUSAU GROUNDWATER CONTAMINATION SITE 

EXPOSURE PATHWAY/ 
CONTAMINANT OF CONCERN 

1) MUNICIPAL WATER SUPPLYa 

PCE 

TCE 

Exposure Pathway/Risk Total: 

MAXIMUM 
CONCENTRATION 

.s ug/1 

• 5 ug/1 

2) GROUNDWATER (PRIVATE WELLS)b 

PCE 

TCE 

Exposure Pathway/Risk Total: 

2440 ug/1 

4200 ug/1 

J) AIR EMISSIONS FROM STRIPPERS 

PCE 

TCE 

Exposure Pathway /Risk Total:. 

1. 3 ug/m3 

.37 ug/m3 

POTENTIAL 
CANCER RISK 

8.9 X 10-7 

6.3 X 10-7 

4.5 X 10-J 

S.2 X 10-3 

9.6 X 10-J 

4. 8 X 10-7. 

1.2 X 10-6 

l 7 10-6 
• X 

a: Concentrations of indicator contaminants in the municipal 
system were assu:. ed to be equal to laboratory analytical 
method detection limits. 

b: Concentrations of indicator contaminants used in the private 
well scenario were the maximum concentrations detected in 
groundwate_r at the site. 
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specific response objectives were identified; 1) reduction of 
long-term exposure to low levels of voes from ingestion of 
drinking water: 2) protection from potential future use of 
private wells in contaminated groundwater; and, 3) protection 
from emissions of contaminants from proposed water treatment 
systems that release voes 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 that 
an increase in the proposed minimum pumping rates called for in 
the west side extraction system and modifications to the 
monitoring plan would provide the most effective remediation of 
this contaminant plume. 

As discussed, 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 
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 previc~sly 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 ~e addressed under the discussion of source 
control. 

A variety ot 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 
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five alternatives. 

TABLE 6 

REMEDIAL ACTION ALTERNATIVES 
Alternative l 

Alternative 2 

Al terna.ti ve J 

Alternative 4 

Alternative 5 

c. Alternatives 

Alternative 1 - No Action 

No Action 

Groundwater Extraction and Treatment 
with Air Stripping and Discharge to the 
Wisconsin River 

In-Situ Bioreclamation with Partial 
Above Ground Treatment and Discharge 
to the Wisconsin River 

In-Situ Bioreclamation 

Active Source control-Soil Vapor 
Extraction 

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

The interim remedy extraction well will provide a barrier to 
contaminant migration !rom the landfill source to CW6, ultimately 
resulting in the elimination of contaminant impact at this well. 
The time to achieve protection of CW6 under this alternative 
depends on the rate of aquifer purging provided by Well CW6 . 
pumping. Computer ~imulation 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 
CW6 and the landfill extraction well. Contaminants on either 
side of this divide would migrate north to CW6 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 M~L for TCE (5 ug/L) at CW6. 
The period during which CW6 draws in contaminants from the 
landfill source is estimated to be approximately 20 years under 
projected pumping conditions. 

The No Action simulation tor 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 CWJ. 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 consistently less than 5 ug/L after approximately 
6.3 years. 

The time during which CWJ would draw in contaminants from either 
east side or west side sources is estimated to be approximately 
15 years. It was assumed that the Phase I remedy extraction well 
north of the landfill would be in operation, and that 
contaminants in unsaturated zone soils at Wausau Chemical would 
represent a groundwater contaminant source that declines in 
strength over an approximately a-year period. 

Probable ARARs for the No Action alternative are summarized in 
Table 7. Chemical-specific ARARS identified include those 
related to drinking water, groundwater, surface water and air 
quality. Drinking water MCLs for voes 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 anticipated to be exceeded 
by any of the identified sources. 

The only location-specific ARAR identified 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 emiss~on 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 stripper 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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FEASI3:L;TY STJDY 

~;.usAu WA7E~ S~PPL! ~PL s:rE 
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Qe~uireme~t/Comoliance 

CHEMICAL-SPEC'.FTC 

National Primary Drin1cing .. ·ater E:iforceable :ii.:rnerical standards for public -a:e~ 
Stanc~-~s supplies. Standards for VCCs can ce met us:~;=~=•== 

tower stripping treatment. 

Groundwater Concentration Limits E:iforceable limits for substances in ground.ate· 
released frc~ a solid waste management unit ;e~·::e: 
under RCRA. May be considered relevant and a::~::··2:~ 
for the for.:er City Landfill. Anticipate ~e!:·~; ·-~-
in the long ter.n as a result of aquifer ;,ur;·::; ._. 
existing pro~uction and remediation wells. 

Safe Drinking •ater-

Groundwater Quality 

Uses and Designated S:ar.dar:s for 
Interstate Waters 

Surface water Quality Criteria 
for Toxic Substances 

Control of Haza~cus Pollutants 

Establis~~s drinking water standards for publ:c -!:i
supply. Applies to Wausau Water Utility. Stat! 
standards are not 1110re stringe:it than Federa; w:~s. 
Standards fer voes can be met by the water u:::::;. 

Establishes numerical standards fer c:·:!:it:-a:':- :·' 
substances in groundwater. Different .eve:s :• ·e~::·:, 
are appro;riate when Preventive Action Lim~:s •· 
Enforce~ent Standards (ES) are exceeded. A~:::·:1:~ 
continually iower conta:ninant concentratior.s ·- :~e 
aquifer as a result of existing procuction a~~ 
remediation (including Phase I remedy) wei:s .. !:( :· 
additional active groundwater remediation :::ay ~:: ::: 
acceptable to the State. 

Handates that the ~isconsin River shall mee: 
criteria for fish and aquatic life and recrea:·:-~· -"~
Criteria shouid be met under Phase l remecy ac:::~,. 

Establishes ~umerical water auality criter;a ~:-
toxic substances. Criteria should be met ~~=e· :-!se 
remedy actions. 

Establishes hourly or annual emission rate ii~·:s ··
specific substances. Limits co not appear t: :e e:::::: 
by identified sources. 

LOCATICN-S?ECIFiC 

Wellhead Protection Areas Requirement for states to develop program for 
establishing wellhead protection areas. No s~e:'.7': 
requirements are known at this time. Ho Actic~ 
alternative should not conflict with possible f.:~~! 
requirements. 
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No restricted uses are proposed. 

Source area emissic~s may be subject to re~ui~e~e~~; 
emissions under No ~,tion are net anticipate~ t: ex:~~: 
established limits. 

Final property use requirements may apply for ~~e f:-:::· 
City Landfill performance and ooerational criter'.3 
regulate emissions of toxic substances to air. Ai~ 
emissions under No Action do net appear to excee: '.'~· .:. 
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close proximity to the area of greatest soil contamination (see 
Figure 7). The system would incl~de a cluster of wells designed 
to extend the zone ot 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 voes 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 regeneration of carbon and destruction of contaminants. It 
is estimated that the system flow rate would be approximately 
300-500 gpm. 

Implementation of this alternative is expected to limit migraticn 
of contaminants from Wausau Chemical to CW3. Contaminant 
transport simulations of this alternative shows that at total 
system pumping rates of 200 and·S00 gpm, contaminant 
concentrations at CW3 resulting for migration form the Wausau 
Chemical 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 river would require 12 years. 

Contamination in the deep groundwater plume originating at the 
former City landfill/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. Tt.e 10-year 
present worth {10% discount rate) associated with the above costs 
is $1,330,000. 

Probable ARARs for Alternative 2 are summarized in Table a. 
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: ALTE~NATIVE 2 
FEASIBILITY STUDY 

Item 

WAUSAU WATER SUPPLY NPL SITE 
WAUSAU, WISCONSIN 

CAPITAL COSTS 

Grcund~ater Extraction System 
Stripp~ng Tower and Appurtenances 
Vapor ?hase Carbon Unit and Appurtenances 
Oischar;e System 
Utiii:ies, Excavation Spoils Management 

Capital Facilities Subtotal 

E~g:neering Design (15%) 
C:r.tract and Project Administration (25:) 

Capital Subtotal 

Contingencies (20:) 

Capital iotal 

Cost 

S 70,000 
Sll0,000 
S 50,COO 
S 40,000 
S 15,000 

S285,000 

S 45,000 
S 70,000 

S400,000 

S 80,000 

$480,000 

ANNUAL OPERATION ANO MAINTENANCE COSTS 

'w'ater Leve 1 s 
•,,.-ater Qua 1 i ty 
Ficw Mc:-:itoring 
E~ergy 
General C&M Labor 
Reporting and Administration 
Carten P~rchase and Regeneration 

O&M·Subtotal 

Contingenc.ies (20%) 

O&M Total 

First Year 

S 5,000 
$ 26,000 
$ 3,000 
$ 6,000 
$ 20,000 
$ 30,000 
S 30,000 

$120,000 

$24,000 

$144,000 

12-YEAR PRESENT WORTH 

Present Worth of Capital (not discounted) 
Present Worth of O & M (10% discount rate) 

Present Worth Total 

Subseauent Yea-s 

S 5,000 
S 8,000 
S 3,000 
S 6,000 
S 20,000 
S 30,000 
S 30,000 

Sl02,000 

S20,000 

$122,000 

$480,000 
$850,000 

Sl,330,000 
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water MCI.a tor voes 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 voe emissions to air would be feasible based on anticipated 
concentrations and pumping rates, regardless of Yhether 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 
plum::-ing system standards, treatment system plan review, 
obtaining a surface water discharge permit, voe 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 system. 
Coordination between U.S. EPA and the City of Wausau will be 
required to accomplish implementation of the system. 

Alternative 3 - In-situ Bioreclamation With Partial Treatment and 
Discharge 

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. 

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 a. The placement of 
barrier walls is intended to surround the section (downgradient 
of the Wausau Chemical sources) of the plume where volatile 
chlorinated hydrocarbon concentrations greater than 
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 recharge to groundwater. 

For a groundwater extraction rate of 500 gpm, approximately 300 
gpm would be treated using voe stripping and discharged to the 
Wisconsin River. A voe stripping tower with oft-gas controls 
would be used for treatment. Carbon adsorption would be provided 
tor oft-gas treatment. 
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P~bable ARAR 

Federal 

40 CFR 141 

40 CFR 264.94 

C'■A Sec. 304(a)(l) 

40 CFR 50.6 

.llill 
HR 109 WAC 

HR 140 WAC 

MR 102 WAC 

NR 104 WAC 

HR 105 WAC 
HR 106 WAC 

HR 445 WAC 

Federal 

Execut he Order 
11988 

SOVA See. 1428 

TABLE 9 

PROBABLE ARARs: ALTI~HATIVE Z 
FEASIBILITY SilJOY 

WAUSAU WATER SUPPLY HPL SIT£ 
-AUSAU, WISCONSIN 

Subject Reauirement/Comoliance 

CNOIICAL-SPECIFIC 

National Primary Drinking 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 

Enforceable numerical standards for public water 
supplies •. S~andards for voes can be met using ~acied 
tower str1pp1ng treatment. 

Enfon:eable limits for substances in groundwater 
released froa a solid waste management unit per.:iitt!d 
under RCRA. Anticipate meeting limits in the lone :er.:i 
as a result of aquifer purging by production and· 
remediation wells. 

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

Particulate standards may apply to dust-generati~c 
constr-uction activities. Standard control prac:~:es 
should be effective • 

Establishes drinkin~ water standards for pu~lic .a:er 
supply. Standards tor VOCs can be met by the water 
utility. State standards are not more stringent t~an 
Federal HCLs. 

Establishes numerical standards for conce~tra:ic~ cf 
substances in groundwater. Different levels of res:c~se 
are appropriate when Preventive Action Limits (?~~)· er 
Enfor-eement Standards (ES) are exceeded. Ant~ci:a:e 
continually lower contaminant concentrations in t~e 
aquifer due to pur"9ing wells. Proposed syste~ 
accelerates overall contaminant removal rate. 

Establishes water quality standards for strea~s. ~=~lies 
to the Wisconsin R1ver. Stream standards can be 
uintainea. 

Uses and Designated Standards for Mandates that the Wisconsin ~iver shall meet 
Interstate Waters crite~ia for fish and aquatic life and recreationai use. 

Surface Water Quality Criteria 
for Toxic Substartces 

Criteria can be ■et with a treated discharge; 

Establishes numerical water quality criteria for 
toxic substances. HR 106 specifies methods for 
calculating water quality-based effluent limits. Li~its 
can be ■et with a treated discharge. 

Control of Hazardous Pollutants Establishes hourly or annual emission rate lim;ts fer 
specific substances. Estimated stripping to~er e~issicns 
are lower than identified limits. 

Floodplain Hanagement 

Wellhead Protection Areas 

LOCATJON-SPECJFlC 

Requires that federal agencies identify and evalua:e 
potential effects of actions on floodplains. No 
appreciable adverse effects have been identified. 

Requi,....nt for sutes to develop program for 
establishing wllhead protection areas. Ho specific 
requireaents are kllOldl at this tiH. Construction and 
operation"i:if grounchitater extraction and treatment system 
should not conflict with possible future requirements. 



C"".aotei- 30, 
s:atutes 

.:c Cr'il 254.l~i 

SR 108 •,;;.c 

SR 112 iiAC 

SR-200 

'IR 219 

. . . ,. .,. ... 

....... .,. ... 
'IR 220 iiAC 

SR 400-499 

Jl)H! 81-84 , .. ,. .,..I. 

Wilt 50-53 WAC 

!NO l WAC 

IND 6 WAC 

TABLE 8 (continued) 

PROBABLE ARARs: ALTERNATIVE 2 
FEASl91LITY STUDY 

WAUSAU WATER SUPPLY HPL SITE 
WAUSAU, WISCONSIN 

Subiect 

?rotection of Floodplains Regulates construction in floodplains. Se:e c~nst:-\Jc:~o:-. 
may take place within floodplain boundary. Outfail 
construction is specifically allowed. Oetaining approva'. 
for extraction wells or pipelines is considered feasi~ie. 

ACTlON-SP:CIF'IC 

?rotec!ion of Surface Water 
Cua 1 i ty 

?est-Closure Property Use 

?rotection of Hazardous Waste 
Site liiorkers 

Requirements for Plans and 
Specifications for Wastewater 
Faci 1 ities 

Well Construction and Pump 
Installa~ion 

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

In general, use must not be allowed to distu~~ the 
integrity of the final landfill cover. De~ restrictior.s 
may be appropriate to limit use of landfill property. 

Establishes requirements for training, prcte-.:!ive 
equipment, waste handling, personnel monitoring, and 
emergency procedures for hazardous waste site workers. 

Establishes procedures for submi tta 1 and revi e-. of· 
plans and specifications for trea:ment facii~ties. 
No problems are anticipated. 

Establishes requirements for design and 
construction of wells and appurtenances. Ccar:1 iance wi::'. 
requirements is not anticipated to present c~fficuities. 

Application for Discharge Permits Establishes procedures for liiPOES permit a~pl~catic~ • 
problems are anticipated. 

~o 

Analytical Test Methods and 
Procedures 

Categories and Classes of Point 
Sources 

Air Quality Hanagement 

State Plumbing Coae 

State Building Code 

General Industrial Safety 

Industrial Safety for Trenches 
and Excavation 

Establishes acceptable methods for analyzing 
samples from point sources discharging to s~r.ace wat!r. 
Standard_ procedures are appropriate for the ~e~edy. 

Establishes cateaories of point sources. Surface 
water discharge rrom treatment system would !ikely ~e 
subject to BATEA requirements. voe strippin; tower 
treatment should satisfy this requirement. 

NR 400 series regulations covers the range of Wisconsin 
air q~ality requ1rements. Estimated VOC esission rates 
from stripping tower are estimated to be lcwer than 
limits ~e" controls would be required. . 

Design, construction and materials for piping, pl~~=ing 
and sewer connection associated with extract~on systeQ 
and discharge must comply with requirements. State 
review and approval is required. 

Design and construction of structures must cc=ply wit~ 
requ1 rements. 

Construction and operation must comply with safety 
requirements. 

Construction must comply with safety require111ents. 
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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 CWJ 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. 1he simulation shows that the groundwater mound 
resulting from the recharge may force a small amount (<11) 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 .:W3. Pumping at lower rates or 
with widely spaced wells may not provide the desired hydraulic 
control. 

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 system, 
stripping tower, carbon adsorber, foundations, nutrient feeding 
system, recharge trench and piping, controls and utilities and 
discharge piping. Major operation and maintenance cost items 
include energy costs, sampling and monitoring, analytical 



TABLE 13 

SUMMARY OF PROBABLE COSTS: ALTERNATIVE 3 
FEASIBILITY STUDY 

WAUSAU WATER SUPPLY NPL SITE 
WAUSAU, WISCONSIN 

CAPITAL COSTS 

Item 

Groundwater Extraction System 
Stripping Tower and Appurtenances 
Vapor Phase Carbon Unit and Appurtenances 
Discharge System 
Infiltration/Nutrient System 
Utilities and Excavation Spoils Management 
Lab and Pilot Testing 

Capital Facilities Subtotal 

Engine~ring Design (15:) 
Contract and Project Administration (25:) 

Capital Subtotal 

Contingencies (20:) 

Capital Total 

Cost 

S 95,000 
Sll0,000 
S 50,000 
S 40,000 
S 90,000 
S 10,000. 
S200,000 

$595,000 

S 90,000 
$150,000 

$825,000 

$165,000 

$990,000 

ANNUAL OPERATION ANO MAINTENANCE COSTS 

Water Levels 
Water Quality 
Flow Monitoring 
Energy 
General O&M Labor 
Reporting and Administration 
Chemicals, Carbon and Regeneration 

O&M Subtotal 

Contingencies (20%) 

O&M Total 

First Year 

S 5,000 
S 26,000 
S 5,000 
S 6,000 
S 40,000 
S 30,000 
S 40,000 

$152,000 

S 30,000 

$182,000 

6-YEAR PRESENT WORTH 

Present Worth of Capital (not discounted) 
Present Worth of O & H (10% discount rate) 

.. 
Present Worth Total 

Subsequent Years 

S 5,000 
S 8,000 
$ 5,000 
S 6,000 
$ 40,000 
S 30,000 
$40,000 

$134,000 

$ 27,000 

$161,000 

$990,000 
$720,000 

$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 
(101.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. voe emission rate limits for specific 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 
sa~e 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 will not result 
would be required. 

Implementation 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. 

Alternative 4 - In-situ Bioreclamation 
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 



P--cbable AR~R 

!='edera 1 

40 CFR 141 

40 CF'i! 254.94 

CwA Sec. 304(a)(l) 

40 CFR 50.6 

State 

HR 109 wAC 

NA 140 WAC 

HR 102 WAC 

HR 104 WAC 

NA 105 WAC 
NA 106 WAC 

HR 445 WAC 

Federal 

Execut he Order 
11988 

TABLE 9 

PQQBABLE AR.ARs: ALTERHATiVE 3 
FEASiBILITY STUDY 

~AUSAU WATEi! SUPPLY HPL SITE 
WAUSAU, WISCONSIN 

SubJeCt Reguirement/Comoliance 

CHEMICAL-SPECIFIC 

National Primary Orinii~g Water 
Standards 

Groundwater Concentr!:ion Ljmits 

Ambient Water Quality Criteria 

Hat i ona 1 Primary and Secondary 
Ambient Air Quality Standards 

Safe Drinking Water 

Groundwater Quality 

Surface Water Quality Standards 

Enforceable numerical standards for pubiic •at!r 
supplies. Standards can be met using str~~cing tcwe• 
treatment. 

Enforceable limit~ for substances in gro1.;~c-.. a:er 
relea.sed from a s~iid waste nanaaement unit :er-,ii::e: 
under RCR.A. Anticipate continua1ly decreasing 
contaminant concentrations in the aquifer as a resu:: ~~ 
pumping wells and in-situ contaminant degradatior.. 

Concentration values considered to be prote~:'.ve of 
aquatic species, based on reported bioassay ~esu1ts. 
Identified criteria can be met with treate~ ~~sc~ar;e .. 

Particulate standards ~ay apply to dust-ge~eratir.; 
construction activities. Standard ccntroi ~easures 
should be effective. 

Establishes drinking water standards for :1.;:.ic ~a:e· 
supply. VOC standards can be met using s:~~::ing :: .. ~~ ... 
treatment. 

Establishes numerical standards for ccnce~:~a:\on of 
substances in groundwater. Different leveis of ~es::-!e 
are appropriate when Preventive Action Lj~1:s (~AL) =~ 
Enforcement Standards (ES) are exceeded. Ar.tici~a=~ 
continually decreasing contaminant ccncen:ra:'ons in :~e 
aquifer as a result of pumping wells and ir.-s1tu 
contaminant degradation. 

Establishes water quality standards for st~eams. 
Standards can be maintained with a treatee ciscnar;e. 

Uses and Designated Standards for Mand•tes that the Wisconsin River shall mee: 
Interstate waters criteria for fish and aquatic life and rec~eaticr.a1 ~se. 

. 
Surface Water Quality Criteria 
for Toxic Substances 

Control of Hazardous Pollutants 

Criteria can be met with a treated dischar;e . 

Establishes numerical water quality crite~ia for 
toxic substances. HR 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 voe emission r!tes f:~ 
stripping tower are lower than limits whe~e c:ntro1s 
would be required. 

LOCATION-SPECIFIC 

Floodplain Hanagement Requires that federal agencies identify and evalua:e 
potential effects of actions on floodplains. Ho 
appreciable advene effects have been identified. 



SD\iA Sec. 1428 

Chapter 30 
Statutes 
NR 115-117 WAC 

Federal 

c.A Sect ion 301; 
40 CFR 122 

40 CFR 254.117 

40· CFR 147 

29 CFR 1910 

NR 108 WAC 

NR 112 wAC 

NR 200 WAC 

NR 214 WAC 

MR 219 WAC 

HR 220 WAC 

TABLE 9 (Continued) 

PROBABLE ARARs: ALTERNATIVE 3 
FEASIBILITY STUDY 

WAUSAU .ATER SUPPLY NPL SITE 
\iAUSAU, .tSCOHSI~ 

Wellhead Protection Areas 

Protection of Floodplains 

Requirement for states to develop program for 
estaolishing welihead protection areas. ~o s~ec,fic 
requirements have been identified at this t:me. 

Regulates construction in floodplains. Some ccr.struc!icn 
may take place within floodplain boundary. Outfall 
construction is allowed. Obtaining approval for .. ells, 
pipelines and recharge systems is cons1de~e~ feasiole. 

ACTION-SPECIFIC 

Protection of Surface Water 
Quality 

Post-Closure Property use 

Underground Injection 

Protection of Hazardous Waste 
Site Workers 

Requirements for Plans and 
Specifications for Wastewater 
Facilities 

Well Construction and Pump 
Installation 

Technology-based effluent limits may apply 
to surface water discharge. The propose~ str~~ci:,g to.e~ 
treatment should satisfy requirements. · 

In general, use must not be allowed to distur~ the 
integrity of the final landfill cover. Deed restrictions 
may be appropriate to limit use of the landfill ~rooerty. 

Wisconsin underground injection control program prohibits 
the use of injection wells except for heat ~ump return 
flow. Federal code reflects the State's general 
prohibition. 

Establishes reouirements for training, ~rote:t'~e 
equipment, ..aste handling, personnel mon1tcr'.:ig, ·?~:: 
emergency procedures for hazardous waste site wOr(ers. 

Establishes procedures for submittal anc revie~ of 
plans and specifications for treatment facilities. 
Ho difficulties in meeting requirements are antic'.~ate~. 

Establishes reauirements for design and 
construction of wells and appurtenances. Estaolishes 
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 systeo:is. 
Approval for the proposed activities is cons,cere1 
feasible under existing code provisions. 

Application for Discharge Permits Establishes procedures for WPDES permit application. ~o 
difficulties are anticipated for surface water disc~arge. 
Approval for groundwater discharge may be time-consuming. 

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

Analytical Test Methods and 
Procedures 

Catet-~ries and Classes of Point 
Soun:., 

Establishes design and construction criteria for 
land disposal systems. Prohibits discharge of 
toxic poll~tants or hazardous waste to land (without 
de1110nstration that no pollution will result). ?ron,bits 
underground injection of pollutants, surface drainage or 
clear water waste through a well. Prohibits location of 
land disposal syste■ in a floodway. Approval for the 
proposed ~c~ivities is considered feasible under existing 
code prov1s1ons. 

Establishes acceptable methods for analyzing 
samples fro■ point sources discharging to surface water. 
Standard procedures would be appropriate for routine 
systea aonitoring. 

EstabliSMs cat,ories of point sources. Surface 
water discharge rot1 treataent system would likely be 
subject to BATEA requirements. Stripping tower trea:~ent 
would likely ■eet this requirement. 



Proba~le AR~R 

NR 400-499 WAC 

HR 500-520 WAC 

ILHR 81-84 WAC 

ILHR 50-53 WAC 

!NO l WAC 

!HO 6 WAC 

TABLE 9 (Continued) 

PROBABLE ARARs: ALTERHATIVE 3 
FEASIBILITY STUDY 

WAUSAU WATE~ SUPPLY HPL SITE 
WAUSAU, WISCONSIN 

Air Quality Management 

Solid and Hazardous Waste 
Management 

State Plumbing Code 

State Building Code 

General Industrial Safety 

Industrial Safety for Trenches 
and Excavation 

Reouirement/Comoliance 

HR 400 series regulations covers the range of Wisccns·
air quality requirements. Estimated voe em,ss,on ra:es 
from stripping tower are below limits where controls 
would be requ1red. 

NR 500 to 520 regulations cover the range of •isconsi~ 
solid waste management requirements. Landfili 
performance and operational criteria regulate e~issic~s 
of toxic substances to air. voe emissions from the 
landfill were not identified as a health risl. 

Design, construct\on and material~ for piping, plum:'.~; 
and sewer connection associated with extraction syste~ 
and discharge must comply with requirements. State 
review and aoproval is required. Ho difficulties in 
meeting requirements are anticipated. 

Design and construction of structures must c:~:ly ~;:~ 
requirements. 

Construction and operation must comply with safety 
requirements. · 

Construction must comply with safety require~ents. 
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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 J. 

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 51 ot the contaminant mass 
to migrate around the east side of the extraction system to CWJ. 
(see Figure 6). The actual recapture efficiency will depend on 
such factors as the specific system confi~ration, 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 Aiternative 4 are summarized in Table 14. Major 
capital cost items include laboratory and field testing programs, 
system review and approval, extraction well and header system, 
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 j, 
and less time than Alternative 2 (due to in-place contaminant 
degradation) to acliieve remedial objectives. ~ 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 
(101 discount rate) associated with the above costs is 
$1,380,000. 

Probable ARARs for Alternative 4 are summarized in Table 10. 
Chemical-speci~ic ARARs for drinking water, groundwater, surface 
water and air were identified tor 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. 



Federal 

40 CFR 141 

40 CFR 264.94 

Subj!C~ 

TABLE 10 

?qQBABLE ~RARs: ALTERNATlVE 4 
FeASIBILliY STUDY 

WAUSAU WATER SUPPLY NPL SITE 
WAUSAU, WISCONSIN 

CHEHTCAL-SP:CTFTC 

National Primary Jrinking Water Enforceable numerical standards for cuciic water 
Standards supplies. Standards can be met using str:;:;llng :o ... e· 

treatment. 

Groundwater Conce~~ration Limits Enforceable limits for substances i~ ~round"a:er 
released from a solid waste management uni! ~er~:::e: 
under ReRA. Anticipated continuaily aecreas.~g 
contaminant concentrations in the aau if er as a resu :- ,. · 
pumping wells and in-situ contaminant de;raaa:,c~. 

CWA Sec. 304(a)(l) Ambient Water Quaii:y Criteria Concentration values considered to be protec:ive ~f 
aquatic species, based on reported bioassay resu:~s. 

40 CFR 50.6 

State 

HR 109 WAC 

NR 140 WAC 

HR 102 WAC 

HR 104 wAC 

HR 105 WAC 
HR 106 WAC 

HR 445 WAC 

Federa 1 

Executive Order 
11988 

National Primary and Secondary 
Ambient Air Quality Standards 

Safe Drinking Wa:er 

Groundwater Ouali:y 

Surface Water Quality Standards 

?articulate standards may apply to dus:-ae~era:i~: 
constr-uction activities. Standard ccn:rol ~~!Sures 
should be effective. 

Establishes drinking water standar~s for ~wt'.ic ~a:e· 
supply. voe standards can be met usir.g str~:c'~; :-:~e·· 
treatment. 

Establishes numerical standards for cc~c!~:~!~-=~ ~• 
substances in groundwater. Different :e-.-e:s c· -e!::-:::e 
are appropriate when Preventive Action Lim,:s ,::.:.-- :
Enforcement Standards (ES) are exce!dec. ~~t·:·:a:! 
continually decreasing contaminant ccnce~tra:'.c~s 
aquifer as a result of pumping wells ar.a 1~-s::~ 
contaminant degradation. 

Establishes water quality standards for strea~s. 
Standards can be maintained with a treat~c c1scrar;e. 

Uses and Designated Standards for Mandates that the Wisconsin River shall mee: 
Interstate Waters criteria for fish and aquatic life and recre:H:c:'.~'. ~se. 

Surface Water Quality Criteria 
for Toxic Substances 

Control of Hazardous Pollutants 

Criteria can be met with a treated cischar;e. 

Establishes numerical water quality criter,~ fer 
toxic substances. HR 106 specifies methods fer 
calculating water quality-based effluent li~its. 
Criteria can be met with a treated discharge. 

Establishes hourly or annual emission rate 11 ~ 1 :s 
specific substances. Esti~ated voe emission ra:es 
strippin9 tower or soil gas extraction syste~s are 
than lim1ts where controls would be require~. 

LOCATlON-SPEClFIC 

Floodplain Management 

. · 

Requires that federal agencies identify and eva,~!=~ 
potential effects of actions on floodplains. ~o 
appreciable adverse effects have been ident1f1e~ . 



SOWA Sec. l.!28 

llill 
Chapter 30 
Statutes 
HR 115-117 

Federal 

C\iA Section 301; 
40 CFR 122 

40 CFR 264.117 

40 CFR 147 

29 CFR 1910 

State 

HR 108 WAC 

NR 112 WAC 

NR 200 WAC 

HR 214 WAC 

HR 219 WAC 

TABLE 10 (Continued) 

PROBABLE ARARs: ALTERNATIVE 4 
FEASIBILITY STUDY 

WAUSAU WAiER SUPPLY NPL SITE 
WAUS~U. WISCONSIN 

~ellhead Protection Areas 

Protection of Fioodplains 

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 

Requirement for states to develop program for 
establishing wellhead protection areas. No s~ecif'.: 
requirements· have been identified at this time. 

Regulates construction in floodplains. ~ay aoplv 
to remed i a 1 construction act iv Hi es. Some cons tr.ic! · =-~ 
may take place within f1oodo1ain boundary. Outfall 
construction is allowed. Obtaining approval for wei·s. 
pipelines and recharge systems is considered feas:::e. 

ACTION-SPECIF'IC 

Technology.based effluent limits may apply 
to surface water discharge. The proposed strippino 
treatment should satisfy requirements. • 

..... -: 

In general, use ~ust not be allowed to disturb the 
integrity of the final landfill cover. Soil gas• 
extraction system should not be a prohibited use. De~~ 
restriction may be appropriate to limit use of the 
landfill area. · 

Wisconsin underground injection control pr:gram ~r:h•:·:, 
the use of injection wells except for heat pumc re:~,
flow. Federal code reflects the State's general 
prohibition. 

Establishes requirements for training, protective 
equipment, waste handling, and emergency ;r:cea~res .• 
hazardous waste site workers. 

Establishes procedures for submittal and review of 
plans and specifications for treatment facilities. 
No difficulties in meeting requirements are ant:cipa:e:. 

Establishes requirements for design and 
construction of wells and appurtenances. Establishes 
specific prohibitions on well use, including ~ell 
disposal of solid waste, sewage or surface water 
drainage. Various sections apply to ground.ate~ 
extraction wells and extraction/ injection syste~s. 
Approval for the proposed activities is conside~ed 
feasible under existing code provisions. 

Application for Discharge Permits Establishes procedures for WPDES permit application. ~c 
difficulties are anticipated for surface water disc~a~;e. 
Approval for groundwater discharge may be time-cons~~in;. 

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

.. 
Analytical Test Methods and 
Procedures 

Establishes design and cor. trvction criteria for 
land disposal 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 
clear water waste through a well. Prohibits location of 
land disposal system in a floodway. Approval for th, 
proposed activities is considered feasible under existir.g 
code provisions • 

Establishes acceptable ■ethods for analyzing 
samples froa po;nt sources discharging to surface water. 
Standan,...procedure would be appropriate for routine 
syste• ■onitoring. 



~R 220 WAC 

NR 400-499 

·NR 500-520 

!LHR Sl-84 WAC 

ILHR 50-53 WAC 

IND l WAC 

!NO 6 WAC 

TABLE lQ(Cont1nued) 

PROBABLE AP.ARs: ALTERNATIVE 4 
FEASIBILITY STUDY 

WAUSAU wATER SUPPLY HPL SliE 
wAUSAU, WISCONSIN 

Sub,!C! 

Categories and Classes of Point 
Sources 

Air Quality Management 

Solid and Hazardous Waste 
Han_agement 

State Plumbing Code 

State Building Code 

General Industrial Safety 

Industrial Safety for Tre~ches 
and Excavation 

.· 

~eouire~ent/Ccmc1iance 

Establishes cateoories of point sources. Surface 
water discharoe rrom treatment system woul~ likelv :e 
subject to BAfEA requirements. Stripping tower t;ea:~~~= 
would likely meet this requirement. 

NR 400 series regulations covers the range of Wisccns::i 
air quality requirements. Estimated voe emission rates 
for stripping tower or soil gas extraction systems are 
below limits where controls would ~e required. 

HR 500 to 520 regulations cover the range of Wisconsin 
solid waste management requ,rements. Lancf,\\ 
performance and operational criteria regulate em,ssicr.i, 
of toxic substances to air. voe emission from t~e 
landfill would be controlled, but actual em~ssion rates 
would ~ikely be higher than would be the case under :::e, 
No Action alternative. 

Design, construction and materials for piping, ~1~mbi~c 
and sewer connection associated with pump house 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 wi:~ 
requirements. 

Construction and operation must comply with safe:y 
requ i rem en ts. 

Construction must comply with safety ret;uire:-::en:s. 
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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 tor Alternative 3. 

Implementation ot 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 tor 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 (SVEi to remove contaminants from 
unsaturated soils thereby reducing the potential tor 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 fill in the northern portion 
ot the landfill where the highest voe 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 voe 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 approxim~~ely as 
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 ot influence would be sufficient to cover 
the ·entire facility. 



Probable ARAR 

Federal 

40 CFR 141 

40 CFR 264.94 

40 CFR 50.6 

State 

NR 109 WAC 

HR 140 WAC 

NR 445 WAC 

Federal 

Executive Order 
11988 

SOWA Sec. 1428 

lli!! 
Chapter 30 
Statues 

TABLE 11 

PROBABLE ARARs: ALTERNATIVE 5 
FEASIBILITY STUDY 

•AUS~U •ATER SUPPLY ~PL SITE 
■AUSAU, ~ISCONSIN 

Subject Reguirement/Complianc! 

CHEMICAL-SPECIFIC 

National Primary Drinking Water 
Standart1s 

Groundwater Concentration Limits 

~ational Primary and Secondary 
Ambient Air Quality Standards 

Safe Drinking Water 

Groundwater Quality 

Control of Hazardous Pollutants 

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

Enforceable limits for substances in groundwater 
released from a solid waste management unit oenn1t:!~ 
under RCRA. Anticipate meeting limits in the lone :er~ 
as a result of aquifer pu1"9ing by existing produc::cn an1 
remediation (including Phase l remedy) wells. 

Particulate standards may apply to dust-generat1n~ 
construction activities. Standard control measur!s 
should be effective. Extensive excavation is not 
p.lanned. 

Establishes drinking water standards for public ~a:!~ 
supply. State standards are not more stringe~t ~ran 
Federal MCLs. Standards for voes can be me: :y :·e ~a· 
uti Hty. 

Establishes numerical standards for concentra:·cn =· 
substances in groundwater. Different leveis cf res::~se 
are appropriate when Preventive Action Limits (=~~: :
Enforcement Standards (ES) are exceeded. ~alues ~av ~e 
used as remedial objectives. Anticipate cont:nua··y 
lower contaminant concentrations in the aquifer dS d 
result of aquifer pu1"9ing by existing product:on a~~ 
remediation (including Phase l remedy) wells. 

Establishes hourly or annual emission rate ii~1ts 
spKific substances. Emission rates on the orde~ 
lb/day for individual systems would meet l1m7:s. 

,.. .. 
" . 

LOCATION-SPECIFIC 

Floodplain Management 

Wellhead Protection Areas 

Protection of Floodplains 

Requires that federal agencies identify and eval~d:! 
potential effects of actions on floodplains. ~o 
apprKiable advene effects have been ident1f1e~. 

Requirement for states to develop program for 
establishing -ellhead protection areas. No soe~···c 
requirements are known at this time. lmple~e~ta:·:~ of 
soH gas extraction systems should not confl ,ct .... , 
possi~le future requirements. 

Regulates construction in floodplains. Propose~ s!s:!ms 
do not appear to lie within floodplain. 



~robable ARAR 

F'edera 1 

40 CFR 264.117 .· 

29 CFR 1920 

State 

HR 181 WAC 

NR 400-499 WAC 

NR 500-520 WAC 

I LHR 50-53 WAC 

IND l WAC 

!NO 6 WAC 

TABLE 11 {Continued) 

PROBABLE ARARs: ALTEHNATJVE 5 
FEASIBILITY STUDY 

WAUSAU WATER SUPPLY NPL SITE 
WAUSAU, w!SCONS!N 

Subject 

ACTION-SPECIFIC 

Post-Closure Property Use 

Protection of Hazardous Waste 
Site Workers 

Hazardous Waste Management 

Solid and Hazardous Waste 
Management 

State Building Code 

General Industrial Safety 

Industrial Safety for Trenches 
and Excavation 

In general, use IIIUSt not be allowed to disturo the 
integrity of the final landfill cover. Proposed so,1 ;as 
extraction system does not appear to ee a prohibited 
activity. 

Requirements for training, protective equipment, .as:e 
handling, personnel monitoring, and e2ergency proceo~res 
for hazardous waste site workers. 

Off-gas treatment process residuals may require 
management as hazardous waste. 

HR 400 series regulations covers the range of Wiscons1n 
air quality requirements. voe emission rates are 
anticipated to be below levels where c:ntrols would be 
required. 

HR 500 to 520 r~ulations cover the range of Wisconsin 
so lid waste management rtqui re11ents. Landf i 11 · 
performance and operational criteria regulate emissic~s 
of explosive gases and tox1c substances to air. 
Explosive gases are not anticipated due to the nature of 
the landfilled material. Extraction of voes will pr:vioe 
control of emissions, but likely would increase :he r?:e 
over that expected to occur under Ho Action. 

Design.and construction of strJctures must comply.,:~ 
requ, rements. 

Construction and operation must comply with safety 
requirements. 

Construction must comply with safety requirements. 
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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 dpvelopment ot 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 phenomenon, 
extracting groundwater at the source results in a longer period 
to purge the aquifer than allowing contaminants to flow to the 
currently operating City supply wells. It was, therefore, 
determined that City supply wells CW6 and CW3 would be 
incorporated into the source control alternative as the means for 
addressing groundwater contamination remediation. 

Computer modeling 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 s ug/L 
could be achieved at CW6 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 CWJ 
and CW6 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 voe emissions from the water utility 
stripping towers would be higher than those assumed for modeling 
of air emissions. No oft-gas controls are proposed for the water 
utility stripping towers considering that their operation would 
produce emissions within the acceptable risk level of 10-6 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 
voe eaissions in the area would need to be addressed. Vapor 
phase carbon is therefore included for off-gas treatment for 
these ~•tems. 



TABLE 14 

SUMMARY OF PROBABLE COSTS: ALTERNATIVE 4 
FEASIBILITY STUDY 

Item 

WAUSAU WATER SUPPLY NPL SITE 
WAUSAU, WISCONSIN 

CAPITAL COSTS 

Groundwater Extraction System 
Utilities and Excavation Spoils Management 
Infiltration/Nutrient System 
Lab and Pilat Study 

Capital Fac111ties Subtotal 

Engineering Design (15%) 
Contract and Project Administration (25:) 

Capital Subtotal 

Contingencies (20%) 

Capital Total 

Cost 

S120,000 
S 10,000 
S 90,000 
S200,000 

$420,000 

$ 65,000 
$105,000 

$590,000 

$120,000 

$710,000 

ANNUAL OPERATION ANO MAINTENANCE COSTS 

Water Levels 
Water Quality 
Flow Monitoring 
Energy 
General O&M Labor 
Reporting and Administration 
Chemicals 

O&M Sub total 

Contingencies (20:) 

O&M Total 

First Year 

$ 5,000 
S 26,000 
$ 5,000 
$ 5,000 
S 30,000 
$ 30,000 
S 10,000 

$111,000 

S 22,000 

$133,000 

9-YEAR PRESENT WORTH 

Present Worth of Capital (not discount) 
Present Worth of O & M (10% discount rate) 

Present Worth Total 

Subsequent Yea~s 

$ 5,000 
S 8,000 
$ 5,000 
S 5,000 
S 30,000 
$ 30,000 
S 10,000 

S 93,000 

S 19,000 

$112,000 

S 710,000 
$ 670,000 

$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 requires 
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 operating the 8-ft diameter tower 
at the Wausau Water Utility. Major items include energy costs 
tor 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 CW6 and treating 
its water for voe 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 voes can be met at the 
water utility using voe 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 system. 

VIII. SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES 
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TABLE 15 

SUMMARY OF PROBABLE COSTS: ALTERNATIVE 5 
FEASIBILITY STUDY 

WAUSAU WATER SUPPLY NPL SITE 
WAUSAU, WISCONSIN 

CAPITAL COSTS 

Item 

Wells, Header and Appurtenances 
Blower·House, Controls, Ut111t1es 
Off-Gas Treatment (Carbon) 

Capital Facilities Subtotal 

Engineering Design (20%) 
Contract and Project Administration (251) 

Capital Subtotal 

Contingencies {20%) 

Monitoring 
Energy 

Capita 1 Tota 1 

OPERATION AND MAINTENANCE COSTS 

General O&M Labor 
Reporting and Administration 
Carbon Purchase and Treatment 

Vapor System 18 Month O&M Subtotal 

Contingencies (20%) 

Vapor System 18 Month O&M Total 

Well Mand Stripper - Energy 
- O&M 

Well CW6 and Stripper - Energy 
_. O&M 

C1ty Well and Stripper Annual O&M Total 

PRESENT WORTH 

Present Worth of Vapor Sys•em Capital (not discounted) 
Present Worth of Vapor System O&M (not discounted) 

Vapor System Present Worth Total 

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

C1ty Well and Stripper Present Worth Total 
Alternative 5 Present Worth Total -

Cost 

$ 90,000 
S 60,000 
$ 25,000 

$175,000 

S 29,000 
$ 36,000 

S210,000 

S 42,000 

$252,000 

S 15,000 
S 5,000 
$ 30,000 
S 45,000 
S 90,000 

$185,000 

$ 37,000 

$222,000 

$15,000 
S 3,000 
S 21,000 
$ 3,500 

$42,500 

$252,000 
$222,000 

$474,000" 

S 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 discussion of 
each of the criteria and a summary of the alternatives' 
performance against each of these. 

1. overall Protection ot Human Health and the Environment: 
Each of the alternatives (except No Action) will achieve 
reduction of risks from contaminants and pathways of concern 
identified for the site. However, the alternatives differ in the 
time needed to purge the aquifer of contaminants, and thus time 
to reduce risks from drinking water, groundwater, and air 
emissions. Alternative l 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. In 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 ands. 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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Appro ■ l .. telr zo r••r• •f 
Pllrtllll 110rth1r11 portlOII of 
west side pluM •r well CW6. 

Cln achltWI IICLI and 
cont•l11111t ltwtll 
•wo•cht111 ••••• . 
1nMll!dwat1r 1t111d1nl1 In 
~ulfer. 

Achltwn proltCI Ion through 
conhelnant reao,al •nll 
abo.,e-9round trt1t11ent. 

Can achltwt IICh and 
C011t•ln111• lt,tll 
•ppro•chl, •••te 9roundw•t•r 
1t•lld1rd1 n aquifer. · 

Groundwater tatractlon and 
trutaent technol09les •r• 
rtllable. ltpalr or 
rtpl•ctaent In rtl•t•••lr 
short ti• Is lt•slblt. In 
tht •••nl ol failure. 

Achlt,cs protect Ion lhrough 
coabln1t Ion of cont•lnant 
rt1111,al, •bo•t yround 
lrtalaent, and n-s•tu 
groundw•ter trtataen•. 

AchltYtS protection •hrough ••· 
situ groundw•ttr trt•taent. 

Can •chle,t IICll and Can achlHI NCll and 
conualnant levth cont•lnant 1••••1 a,pnacll\111 
•ppro•chl, ,tatf groun4w•ltr ••••• 1roundw•t1r 1tllld1rd1 In 
st•nllllards n aqu fer. ,qulfer. 

Lrvunclw1ter 11tr•ctlon, and 
trtataent t1chnol09l11 •r• 
reliable. lnflltr1tlon 
ttehno•ogr h re1t,11•, but 
polen•l•II[ ,ubjtcl to 
fooling. i•itU Ions can be 
M1119ed with sound oper•tion 
and ••inten•nce 1tr•t19it1. 
b1ore<IM1tlon 11pect II 
fel11ble 11 desired b•cterl•• 
populaliunt <In bt 
••1n111ned. In wortt cite 
l••lu,e aode, 1y1le• c•n 
01,er•te ., ,un•tnl ion1I puap 
•11d Ir ut ,rue■. 

6roundw•t•r titrftllon 
ltchnolotr 1, rt table. 
lnflllr•llon ttchnolotf Is 
rtll1blt ht ~tentl•l r 
subject •o tooling. 
ll•h•t tons can be Ullflttd willl 
sound oper•tlon and aal11ltnll\Ct 
strat19les. liorecl ... tlon 11 
reliable If dtslrtd b•cteri1l 
popul•t•on, un bt MinUintd. 
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..WtllOllel llptSUN ,,,.,. 

Al,re•• .. •••1 20 JHn of 
,Ul'II .. -•htf'II portlOII of 
wHI slllllt ,1-. ., well CW6. 

AchltHI pro•ec• Ion 
prlurlll,y ,rewetitl,. 
add It t011•l conUaln111t 
loadl"I •o the -.ulftr as • 
result of ••II ,apor 
utractlon. 

CM ac:llltv• IICll AM 
, ..... , ••• 1,,.11 
1ppro1chl:f 1t•t• 
1Nklll4w•t. t 111111111'41 111 
aquifer. · 

Wapor utrac:tlOII IKINlolotr 
h rellMle. ••~Ir or 
rtpl•cte111I •• , •••••••• , 
1hort ti• II f•11llll1 •• the 
oen• of f•t •ure. 
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ah,rnalhe Z 
~•ltr latr1ctlon 

Ind lrHl•nl 

long-ltra lllnlf-l conshll 
ol eot1ltorln1 ••ltr ••••••• 
w1ltr qu1lt1,. dl•chirte 
qu1lltr 111d routine •rile• 
ulnt•nanc:e. 

Vo\- Ind toalcltr reduction 
throuth c•r• ad1orptlon and 
lhtl'IIII rtttntrllion. 

Groundwater talr1ctlon, 
tre1t•nt 11141 dlsch1rve 
technol09i1s are 
conwention1l. 511tt11 
et•ectl,1111•1 and per•o!'lllnce 
are rtodllr -ilortd. 

Coordination between U.S. lPA 
111d IIOIII for pllll re,IN Ind 
1pproul. (oonlln1llon with 
local agencies .. , bt . 
rfllulrtd. Coordination with 
PIP rtprt1•nt•tl••• •••• b• 
rtqulr•d, lo 1pp1r•nl 
ad■ lnl1tr111,1 dlfllculll•1. 

Atquirtd l1chnoli1lt• and 
,,r,ice, 1r1 1,11 able. 
Ofl-1111 urwlc11 lncludl119 
POIW 1nd ,1nltar1 landfill 
MJ b• rtqulrtd, 1nd art 
con,ldrr•d to bt 1w1il1bl•. 

(1p1UI: 1480,000 
Annual·OU\: \Ill 000 
frr\rnl Worth: sl.110.000 
IJ• u ounl Pr rood 11 Jflf\ 
U1uuunl ll•lt 10\ 

Alternotl,e l 
G,-dw11,r ( ■traction 

and lrtat■ent with 
ln-~lty llorecl•tl 1!!!! 

l4!"9· le,. llllllttllCtll con•"" 
•· -itorlng waler •eweh, 
••••r qu1lltr, dl•charve 
qu1ltly w·roullnt 1r1tt11 
Nll\hl\anct. 

loalcllJ reduction lhf"OU'Jh 
cont•lnanl dttrld•t ton. 
vo•- •nd loalcttr reduction 
thrllUIJh c1rboll o41orptton 111d 
ther■al rtttneration, 

Grounclwal•r eatractlon 
trtll■tnl dt•ch•'1• 111d 
lnflltrat Ion l1cMo•ogt11 art 
•II connnllon•I H1dr,ullc 
COfttrol of the 1rt1 •pp•1r1 
IHI lb·•· llorec1 ... tlon 
1pptar1 fea,1 .. 11. full Ill•· 
•ptclflc atHU .. nl wlll 
re7ulrc lttl1119. Srtlea 
cf ectl••nc1• Ind ,.,fo,-ct 
•re rtMl•r aonltortd. 

Coordination b,t .. 111 U.S. (PA 
and lllllll for pl111 rt• • .., and 
approul. Coordination with 
loc,t agenc••• wlll be 
required. Coordln11lon with 
PA, r,prt1tnlallw•• will b• 
r,qulr•d. llo appar,nt 
ad■ lnl•lrall•t dlfflcultle,. 

••quired tcchnoli1l,1 and 
1,rwlc11 •r• a••I ab••· 
Ofl,111, ur,tcu lncludl"'J 
POIII and uniter, landfill 
NJ be required, and are 
con,ldrred to b• ••••••b••· c.,.... 1990,000 
lumual 0111: 11111 000 
Prntnl Woflh: ll.7•0.000 
IJ1uounl Pr, wd 6 Jtln 
01Ho1111l k•I• 10\ 

Alttm•tl•t 4 
19-\lty lltrtcl ... 1\p 

lCIRl•ttra Mlllleetnt u111ht1 
•• -11orl119 water 11,eh 
••t•r qu•lltJ, rtchort• waler 
qu1llt1 111d routine •run 
■alntenanu. 

lo•tc•tr reduction through 
cont .. lnant d19rld•ll011. 

Groundwater talroctton an, 
technol119l1• 1,, C011wt11ll0111l. 
Coaplcte recapture and 
rtcha(ltd wlltr h not 
tu, l .. lt. llorecl-tlon 
•PP••r• ••••• .. ••· lull 
•lt1-1peclflc •••••••nl will 
requlr• te1tlnt, Sr1tt11 
eff•ctl••n••• •nd perfol'lllnct 
1r1 rtadllr 1111nltortd. 

Coordination b,t .. •n U.S. (PA 
and 111111• for plM re,lew 111d 
appro,11. CoordtnatlOII with 
loc•• •genclts •••• be 
requ•red, coordination with 
PAP repr•1tnt1tl,1• •••• tit 
rrqulr•d. No apparent 
ad•lnl1tr1II•• dtfflcu•tl••· 

lequlr•d ttchnoli1111 and 
1,r,lc•• are •••I••••· 
011-111• 1tnlct1 lncludl"9 
POii/ •nd Hnltorr lllldfl II .. , 
b• rfllu•rtc1, and ,re con• ldtrtd 
lo be •••I ••b••· 
Cepllll: 1110,000 
Annual 0111: 1112 000 
Prc\tnt Worth: 11,)10,000 
lll\Counl Ptrlod: 9 Jtltl 
01\COUIII R•lc: 10\ 
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Wa,or ••traction ho• 1 ahort 
operatlN period. lOftl•lcra 
- .. -, con•hu •• -Horine•• 111 
Alttmotln I. 

Vol- Ind toalcllr reductl°"' 
th~ UrMII ld•orpt Ion and 
theraal ,..enent Ion. 

Vapor tatractlOfl t1chnol11111 
h COIIWNtlOMI. s,u .. 
effect htNu 111d perloraanc:e 
ere reldllr -.ttortd. 

Coonlla1tl011 Nlwen U.S. lPl 
and 1111111 flH' pllll ttwlN and 
eppro,11. CoonllnatlOfl with 
loc•l 19ncl11 ur N 
requlrN. Coordln1tlon with 
PIP repre1111t1tl,,1 will M 
requl "4. lo aP,arent 
adalnl•tratlwe dlf.lc11ltlc1. 

1~111"4 ltchtl01i11o and 
,.,.,, •• a ...... , •• ,,. 
Oll-1lt1 1tnlu• lncllldl .. 
PO Ill 111d 1111 II ar, I MIi fl II 
.. , N ~1111"14, MIi .... 
con1ldertd to be a,allable. 

Capllal: l2S6,000 
0&11: 1412,000 
Prtttnl Vorlh: 1111,000 
01,c-• Ptrtod: 14 ,,an 
Oucounl hit: 10, 
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Altem1tht Z 
5round•1t1r l1tractt011 

encl Jre,IMflt 

Alltmallwe ) 
Groundwater l1tractlon 

111d lreat•nt with 
In-Situ ftorts)1■atj1111 

IICll acht"e4 for -lclpal ' IICls achltwed for -lclpal 11Cl1 achieved for -lclpal 
waltr stud,. ••t•r 1tudr, water 1tudr. 

ll.tlr IIOUI• not coaplr •Ith 
II 140 riulreaent for 
r11ponH ut to lad of 
1ourn 1rta control w 110 
additional tround••t•r 
rtatdl1tlon. 

11Cl1 and Stitt t~•ater 
standard, could bt achtewed 
In the aquifer in the lont .. ,... 
Coapllanct with voe 
e■l11ion1 li■ih c111 bt 
achiewed. 

Overall Protectl• IICLI an ■et br woe reeoul 
ef ... Ntalth • •t Cltr water treat■ent 
tllt (a,,,_., plant. 

No add I tlona I source or 
1roundw1ter C011trol1. 

Appro1l■1telr ten rears to 
■eet lC( IICl 11 well CW6. 

Would llhlr co■ply with 
NI 140 rtqulrt■tnt for 
re1pon1t 11 a groundwater 
control ■ea,urt. 

IICls W Stilt groundw1t1r 
1tlnd1rds could bt 1chltwtd 
in the aquifer In the long 
ter■ . 

C:fllanct with woe e■ lnlon1 
Ii■ II CIII be 1chltved. 

(fflutnl 1taildards can be aet 
for 1urlaet w1ter dhcharge·. 

Co■pllance with action-
lptclflc AIIAII rtllltd to 
de1l,n, •fproval, 
cons ruct on and -lloring 
un be ■et. 

IICL1 ire ■et br woe re■oval 
•l City w•ler lre,taent 
plant. 

Groundw1ter control, onlr. 

Appro1i■1telr len ,,,r, lo 
■eel IC( IICl al we I CW6. 

Woul• I lhlr co■ply with 
NA 140 requlttMnt for 
r11ponn 11 • grOulldwater 
control aea1urt. 

IICls and St1tl 9roundw1ttr 
1t1nd1rd1 could bt 1chltwe4 
In the aquifer In the long 
ter■. 

C:fli1nce with voe e■l1slon1 
Ii■ ti can be achieved. 

(I fluent Uaildanh can be aet 
for 1urface water dlschanJe. 

Coapllance with action-
lptclflc ARA•s rthttd to 
deslf"• approval, 
cons ruction and -11orlng 
un bt ■et. 

ltC l, are ■et br voe re■on I 
•I Cltr waler lrtllatnl 
pl1nl. 

Groundw1ter control, onlr, 

Appro1i■1telr len ,,,r, lo 
■eel ff{ "CL al we I CWb. 

Alttmatht 4 
!n•SI ht I tores 1-,tlop 

IICll achltwe4 for -lclpal 
water Uudy, 
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··••r stud,. 
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r111ulrt■tnl for respo,111 a,• II 140 requlr-• for 
9roundw1ter c1111trol ■e11urt. r11pc11111 •• 1 source COfttrol 

■ellurt, 

11Cl1 and Stitt tnMllllhtittr 
1tlnd1rd1 coul• bt aclllt,td 111 

11Cl1 • Stitt ,,_.attr 
1tlftd1rd1 coul• be achlt,d 

the aquifer In the long ten. In the aquifer In the long 
t,,... 

Coapllance with voe e■ hslons 
li■il1 can be achieved. 

CT:fllance wllll voe ealnlons 
II■ ti CM be 1chlewtd. 

Crnllanet with 1ctlon-speclflc Co■pllanct with tcllon-
ARA I relaled to dt1l9n, specific AMII rtllltd lo 
appro,11, construction Ind d,,1,n, •roro,11, 
-itorlng un be ■et. cons ruct on Ind -llorlnt 

Un bt ■el. 

NCl, are ■et br voe re■ovel •• NCLI lrt aet bJ V0C re■onl 
Citr waler treat■ent •• Citr wtltr trtll■enl 
plant. pl111t. 

Groundwaler controls onlr, Source controls only. 

Arrro1i■1telr ten re1r1 lo attl 
l NCL 11 well CW6. 

Appro1l■1telr ten leers 10 
■eel lC( IICl el we I CWb. 
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Mtt 1[£ IICL at .,11 CII) 
(landflll source). 
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coatMln1111h froa lllldfl II 
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APfroalMtelr IS rean until 
COIIINlnanh froa IIIIISIU 
th,.lcal ara no lonttr dr-
n br well CW). 

Would not c:;tr •Ith all 
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Stat,• c_..,,, Specific ,_n,, to be 
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AlternallH) 
Al11rnallwe 2 Groundwater (atr1tllon 

Groundwater ( ■ traction and JrtatNnl with 
and lrutaenl _l!l.:l!!!!_tlo[tc;l_.1 Ion 

lpproalutely 20 ,,an until Approalutelr 20 rear, Uftlll 
contMlnanls are no IOf19tr conlMinants are no IOf19tr 
d,_ In br well Cll6. dra"" in br well Cll6 • 

Appro1iutet, 9.7 yun to 
••• 1(( IICl al Production 

Approalutely 9.1 years lo 
aetl 1(( IICl at Production 

Well (6, 11,11 (116. 

Arrroalulelr 6 rears to aetl Arrro1lu1,1, 6 l'ar, to •et 
J IICL at well II) (landfill 1 IICl at well II) (landflll 
source). ,ouru). 

:rrro•lultlJ S run to aeet Appro1lulel1 2.S r"' to 
ltCl at well Ill (Wausau aeet PC( IICl at wt I (II) 

Chtttiul Source). (Wausau Chealcal Source). 

ApproalultlJ 11 ,,,rs until 
contaalnants f,- landfill 

Appro1 lute ly I) years uni II 
cont.,.inant1 froa landfill 

1ourct are no lonttr drawn In 
br well [II). 

\ourcc are no longer dr- In 
by well CWJ. 

Approalutcly 12 UIIIII 
contMlnanls froa llaus1u 

t.qulftr pur-glnt t IN could 
not be est iuted for this 

Che•lcal are no lon9er drawn 
In br •tll CW). 

alttrnatl,t with lht t ■ lstlnt 
contaalnanl tr1n1port aodtl. 

llould coapll wllh all 
ldent1fltd u•1. 

Would cc-.,11 wllh all 
ldtnt I fltd IIARs. 

Specific c-nll to be 
addressed In the •ecord of 

~peclflc ,_n,, to be 
addrt1sed In lht ltconl of 

Dec is Ion. Oec is Ion. 

.... 4 ., 4 

All•rNllH S 
A lttn1allwt 4 ActlH 

111-ittu flortclMlt Ion mm '2!!U:!HU 
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In II, well CWJ. 
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idcn11fltd IIA•s. 

Would coapll with all 
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addressed In lht ltcord of 

Specific c-•• to be 
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Drchlon. Dech Ion. 

11, l_.1,tlOII ti•••"- for ~l!rrnat1,e S art based on coap,,ltr sla,l11ion1 of source control used In conjunction wllh lncrt1scd puaplnt r1te1 at PnMlluctlOII Wells CII) 
• Cll6. • at the Phase I rtatdp ••traction well. 
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with MCI.a and State groundwater standards (NR 140) in the 
aquifer. Table 16 lists the time period requirement for each of 
the alternatives. 

4. Reduction ot 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. 

5. Short-Term Eftectiveness: 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 treatlllent of off-gases generated by stripping of 
voes 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 t~ese 
alternatives would result if the contaminants were not broken 
down completely before reaching CWJ, or if additives from the 
process were to reach CWJ. 

The alternatives differ in the time needed to purge the aquifer 
of contaminants. Alternative 2 requires the longest time to 
achieve aquifer purging. This is because pumping of extraction 
wells at Wausau Chemical in conjunction with CWJ 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 TCZ plume migrating under the River 
to CWJ. Alternative 5 results in a substantial reduction in time 
for ~emediation 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 tor remediation under this alternative. 

6. Implementability; Technologies used tor Alternatives 2 and 
5, and part ot 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 ot 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. tor the contaminants found- at the site. Implementation 
would require fairly extensive laborator~· and field testing prior 
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 least amount of 
coordination. Alternatives 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 
any of the alternatives. Materials are available and considered 
conventional and readily available. 

7. Cost; 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 th_e reduced O&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 
$1,330,000. Alternative 4 is somewhat higher at $1,380,000 and 
the present worth cost tor Alternative 3 is highest at 
$1,710,000 due to the combination of systems used. Alternative 1 
has no associated costs. 

a. 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 ot Wausau, Marathon Electric, 
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 . 
•eating tor the proposed plan are addressed in the responsiveness 
summary included with this document. 

StJMMARY OP CQMPARISOH 
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Under Alternative l (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 determined to be an ARAR for the 
site. 

Although all of the other alternatives will achieve aquifer 
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 period to 
achieve the response objectives. In addition, the actual time 
frame for aquifer purging under the bioremediation alternatives 
cannot be determined, so an estimate is based on groundwater 
flow. Alternative S, source control, requires the shortest time 
period for remediation of the site because it eliminates the 
continued addition of contaminants to the groundwater and 
provides for the removal of remaining contaminants in groundwater 
through pWDping of CW3 and CW6. Alternative 5 also provides for 
a reduction in time to purge the deep west side plWDe by 
removing the source and specifying pumping rates for the City's 
supply wells CWJ and CW6. 

All of the alternatives (other than No Action) provide a 
reduction in toxicity of contaminants. Alternatives 2, 5 and the 
pWDp and treat portion of 3 provide a reduction in volWDe 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 implementation times for alternatives 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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process will be required due to the need for extensive testing 
prior to start up. 

IX. SELECTED REMEDY AND STATUTORY DETERMINATIONS 

section 121 of SARA required that all remedies for Superfund 
sites be protective of human health and the environment, comply 
with ARARs, be cost-effective, and utilize perm.anent 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 perm.anent solutions and alternate 
treatment technologies or resource recovery technologies to the 
maximum extent practicable. 

The selected remedy entails: 

- Installation of soil vapor extraction (SVE) systems to 
remove voes 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 existing City air 
strippers 

The response obje~ives for the final remedy are to eliminate 
risks to groundwater by reducing the source of contaminants in 
source areas' soils, and to minimize voe 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/1, and TCE, 1.8 ug/1 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 o=iginating from the former City landf~ll/Marathon 
Electric source area which migrates to both CW6 and C:i3. 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 trans?ort 
modeling had not been completed at the time. It is r.ow 
anticipated that this system will be required to operate for 
approximately 14 years; until levels of TCE are not c3tected 
above the Wisconsin NR 140 Standard of 1.8 ug/1 at s~acified 
points ot compliance. 

The costs estimated for Alternative 5 do not include :osts for 
operating the interim remedy extraction well. Five y~ars of 
operation and maintenance costs for the interim remec ·, were 
estimated in the Interim ROD. It is now estimated tr-it the 
system will b~ 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 o & M' 
of the interim system were estimated to be $140,000 ~ar year. 
However it is expected that actual o & M costs for tta system 
will be somewhat less due to overlap of monitoring re1Uirements 
for the remaining portions of the site. 

The final remedy also will require that existing gro1:.1dwater 
extraction systems currently operating in the East Well Field, 
other than City supply well CWJ, cease operation once the SVE 
system is installed. This is necessary in order to cJtain the 
desired result of purging contaminants from the aquif~r utilizing 
CWJ. Groundwater modeling performed during the FS iriicated that 
competing extraction systems could cause contaminant~ to get 
trapped at the groundwater divide created by multiplE pumping 
systems, and require longer purge time to remediate t:ie aquifer. 

As stated above, the remedy is considered the most cc3t-effective 
remedial action. It complies with Federal and State .\RA.Rs. It 
is protective of human health and the environment by :-educing the 
time period during which water consumers are exposed :o trace 
levels of contaminants in drinking water, by eliminating future 
potential risk to private well users, and by preventi~g increased 
voe emissions to be released to the atmosphere. Reqi:irements of 
Section 121(b)(l)(A-G) which have been determined to be 
applicable to this operation are discussed below. 

1. Protection ot Hwnan Health and the Environment 
Based on the risk assessment developed for the site, long-term 
exposure to low levels of voes in drinking water, potantial 
exposure through the use of private wells, and exposcre to air 
emissions from existing voe treatment systems are the identified 
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risks 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 voes from contaminated 
soils, and expedited removal of contaminants from groundwater by 
increased pumpage of municipal wells. 

Volatilization of VOC~contaminated soils will eliminate the 
source ot continued loading of voes to the aquifer: thus reducing 
the time during which residents are exposed to trace levels of 
voes. 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. 

2. Attainment of Applicable or Relevant and Appropriate 
Requirements of Environmental Laws 

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. Federal; sate Drinking Water Act {SOWA) / state: 
Chapter NR 109 Wisconsin Administrative code {WAC) 

The SOWA and corresponding State standards specifies maximum 
contaminant levels (MCLs) for drinking water at public water 
supplies. since TCE is regulated under the SOWA MCLs, 
requirements tor achieving MCLs are relevant and appropriate for 
this remedial action. PCE is under consideration for a proposed 
MCL of 5 ug/1 in the near future. Therefore, the likely proposed 
KeL for PCE is a TBC (to be considered) for this remedial action. 

b. State; Chapter NB 140 WAC 

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. federal; Clean air act <CAA) 
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The CAA identifies and regulates the release of pollutants to 
air. Section 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 445 WAC 

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

3. cost-effectiveness 

Al.ternative 5 affords a high degree of effectiveness by providing 
protection from chronic low level exposure of TCE for production 
wells Oi3 and CW6, providing protection from potential exposure 
to future private well users, and preventing further discharge of 
voe 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. 

4. utilization of Permanent solutions and Alternative Treatment 
Technologies or Resource Recovery Technologies to the Maximum 
Extent Practicable 

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 
treatment, short-term effectiveness, implementability, cost, also 
considering the statutory preference for treatment as a principal 
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 tor 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 tor 
remediation of the site because it eliminates the continued 
loading of contaminants to the groundwater, and it provides for 
reduction in time to purge the deep TCE plumes by removing the 
source and increasing removal rates ot contaminants at the 
Municipal supply wells. 

The selection ot a treatment technology for remediation of 
contaminated soils is consistent with the supertund 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 determined 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 J·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 
Alternative 5 would provide the shortest time period during 
which receptors would be exposed to contaminants in drinking 
water. In addition, based on air modeling, release of emissions 
from the municipal air strippers do not contribute a greater than 
1 x 10-6 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 maximua extent to which permanent 
solutions and treatment are practicable. 

s. Preference for Treatment as a Principal Element 
By treating the voe-contaminated soils using SVE with carbon 
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absorption of off-qases 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 
groundwater to reduce toxicity, mobility, or volUJDe 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 
WAUSAU, WISCONSIN 

PURPOSE 
Thia 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 o.s. EPA with information about community 
preferences and concerns regarding the remedial alternatives, and 
it shows members of the community how their comments were 
incorporated into the decision-making process. 

This document summaries the oral comments received at the public 
meeting held August 22, 1989, and one written comment received 
during the public comment period of August 14 to September 12, 
1989. 

QVERYlEW 

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 voes 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 rtmediation utilizing specified pumpage rates of 
the mmicipal supply wells in order to expedite removal of 
the groundwater contaminant plumes affecting these wells. 

- Treatment of groundwater utilizing existing City air 
strippers 

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. 



SUMMARY OF PUBLIC COMMENTS AND AGENCY RESPONSES 

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 ot 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 ~ach 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 tc 
address the more immediate problems posed by the contamination of 
the City's well field. 

B. Comment; 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. Response; The selected remedy calls for the removal of·all 
groundwater extraction systems, other than City Well J, from the 
East Well Field. This will include the Wausau Chemical 
extraction system. This sw:,ject is also addressed in Section IX
The Selected Remedy, of the ROD and is quoted below: 

The final remedy also will require that existing groundwater 
extraction systems currently operating in the East Well 
Field, other than City· supply well CWJ, cease operation once 
the SVE system s installed. This is necessary in order to 
obtain the desired result of purging contaminants from the 
aquifer utilizing CWJ. 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. 
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