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State of Wltcon1ln \ DEPARTMENT OF NATURAL RESOURCES 

December 19, 1988 

Mr. Yaldus Adamkus 
R191on1l Administrator 
US EPA, Region V · 
230 s. Dearborn St. 
Chicago~ IL 60604 

FILE REF: 4430 

Subject: Wausau Mun1c1pa1 Well Field - Interim Suoerfund 
Remedy 

Dear Mr. Adamkus: 

Your staff has requested th1s letter to documant our pos1t1on on the 1nter1m 
remedy for the Wausau rnun1c1pa1 we11 f1e1d. The proposed 1nter1m remedy, 1dent1f1td 
as Alternative Number 3, 1s discussed fully 1n the Record of Oec1s1on and includes: 

• Installation of a groundwater •xtraction well 1n the southern end of the 
contaminant plume; 

- lmolementat1on of a treatment system for removal of VOC's; 

• Discharge of the treated water to the Wisconsin River; and 

- Prov1s1ons to modify Alternative 3 to include an additional extraction well, 
1 f necessary. 

• 
The costs of the selected 1nter1m remedy are estimated to be: 

- Capital Costs - $422,000 

- First year operation and maintenance - $105,000 

Subsequent annual operation and maintenance• $81,000 

Based on our review of the Phasa:1Feastb111ty Study and Alternatives Array, our 
agency concurs with the selected alternative. We ~lso understand that if the. 
responsible parties do not agree to fund the interim remedy, the State of Wisconsin 
w111 contribute ten percent of the remed1a1 action costs. The State's cost share 
for this project would be $42,200. In addition to cost sharing on the remedy, 
we acknowledge our responsfb111ty for operation and maintenance. Since this 1s a 
water treatln!nt/restorat1on remedy. the period of cost sharing may be up to ten , 
years. The spec1f1c 1ength of time will be negotiated 1n a State Superfund Contract. 
Again, this 1s all contingent upon responsible party action. 



Mr. V1ldu1 Adamkus - December 19, 1988 

Thank you for your support and cooperation tn addressfng thts contaminated 
n,nfctpal water supply. If you hive any ~estfons regarding this matter, 
please contact Mr. Mark Gfesfeldt, Chfef of the Environmental Response & 
R■pafr Section at (608) 267•7562. 

Sfncerely, 

c.~o.L 
Secretary ' -\ 

cc: L. W1ble-AD/5 
P, Dfdfer/M. Gfesfeldt-SW/3 
G. Kul ibert/M. OWens•NCD -
a. Dobbins-NCO 
s. Bangert/C. Dfebels-SW/3 
Honorable John Robinson, Wausau 

2. 



Site Nalie am. Location 

Wausau Groundwater COntamination Site 
Wausau, Wisconsin 

Staterent of Basis am. P\Jip:lse 

000091 

This decision docunent presents the selected interim remedial action for 
the Wausau Grot.rrnwater contamination Site in Wausau, Wisconsin, developed 
in accordance with CERCTA, as airenderl by S?>.RA, 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 
itens that comprise the administrative record up::in wtlich the selection of 
the remedial action is based. 

The State of Wisconsin has concurred with the selected remedy. 

Description of the Selocted RalEdy 

The selected renedy is an o:perable unit that will address the West Well 
Field contaminant plume in the City of Wausau's well field. T11e selected 
remedy is considered cost-effective and is consistent with the eventual 
final remedy. The specific cc:rnp:>nents of the selected remedy include: 

Installation of an extraction well located in the soutllem p::>rtion 
of the contaminant plume; 

Irnplenentation of a treatI7'ient system for rerroval of contaminants; 

· Discharge of the treated water to the ;visconsin River; and, 

A provision for implementation of an additional well, as necessar1 . 
• 

D3claration 

As required by Section 12l(a) of CERa.A as amended by SARA, the selectE.'d 
renedy is protective of hurran health and the environment, attains Federal 
and State require.rents that are applicable or relevant and appropriate to·· 

EPA Region 5 Records Ctr. 
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the remedial action, and is cost effective. 'Illis ranedy utilizes permanent 
solutions and alternative treatment tochnOlogies to the maximum extent 
practicable for this site. Because treatrrent of the principal threats of 
the site was not found to be practicable 'Within the limited scope of this 
action, this renedy does mt satisfy the statutory preference for treatment 
as a principal element of the remedy. 

Date 1 



~ OF lNl'ERIM R.El'IEDIAL AL'I'ERNi\TIVE SELB:TICN 

I. SITE LCX:ATICN MID DESCRIPI'ICN 

The City of Wausau is located along the Wisconsin River in t-arathon 
County, Wisconsin. 'Ille wausau Groundwater Contamination site encompasses 
an area in the northern section of the city which includes the City Well 
Field and five of its production wells. csee Figures 1 and 2). 

The City of Wausau provides drinking water for approximately 33 ,ooo 
people. The City presently operates six groundwater production wells, 
five of which are located on the north side of the City. A sixth well, 
Prodl.iction Well CW8 ( cwa) ~ is located adjacent to the wausau M..micipal 
Aiq::ort, on the south side of the City. The water from Cw8 has a high 
concentration of iron and is used only during ~ demand ;:eriods. 
Production wells CW6, an, and CW9 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 t11e 
Wisconsin River and are referred to as tl1e East Well Field. T11e East 
Well Field is located in a predominantly industrial section of tJ1e City. 

The six prcxluction wells are screened in an aquifer of glacial outwash 
and alluvial sand and gravel dep:>sits which underlie and are adjacent to 
the Wisconsin River. 'Ihis 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 A."'ID ENFORCEMENI' ACTIVITIES 

A. site History 

The City discovered in early 1982 that its production wells CW3, C"d4, and 
C·i6 were contaminated by volatile organic com~x:)lmds cvo:s) . Toluene, 
ethyl.benzene, and xylene were also detected at CW4. Trichloroethene 
('ICE) is the predominant volatile organic compound detected at CW6, 
althOugh below method detection limit (EMDL) concentrations for --
tetrachloroetllene (PCE) and 1,2-dichloroethene have also been previously 
rer;orted (Weston, 1984 J • Sioce the contamination was first detected in 
early 1982, 'ICE concentrations from C'W6 have ranged from 70 micrograms 
p:r liter (ug,IL) to 260 ug,IL. The rrost recent sampling (Marcl1 1988) 
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imicates 'ICE concentrations of as>roxirnately 160 ug/L. Sarrple results 
fran the East Well Field (Gl3 and CW4) have indicated considerable PCE, 
'ICE, and rx::E impact at l::oth wells. a,.;4 has generally indicated steadily 
decreasing coocentrations of the three constituents since February 1984. 
cw.3 has indicated decreasing PCE and_OCE concentration since the VCX:s 
were discovered in early 1982. However, 'ICE concentrations at C-13 have 
rena.i.ned relatively constant at concentrations ranging between 80 ug/L 
and 210 ug/L. 

To reduce VO: coocentrations, the City originally instituted a pr()t]Tam 
where uncontaminated water fran CW9 and an was blended with water from 
013 , Cl-l4, and CWG to di lute the VO: concentrations. Hcrwever, increasing 
vo:··concentrations in groundwater caused this rrethod to be ineffective, 
and resulted in then current regulatory limits being exceeded. 

In 1983 , the United States Envirorunental Protection Agency (U. s. EPA) 
awarded the City of Wausau a federal grant to help fund the design and 
installation of a packed tower VO: stripper in order to provide 
sufficient water of acceptable quality to City residents. However, 
because VO: levels in the distribution systan continued to increase, U.S. 
EPA's emergency resp:>nse team was asked for assistance. As an interim 
measure in June 1984, the U.S. EPA installed a granu.lar activated carl:x::m 
(GAC) treatITent system on CwG. vex: stripping towers were installed in 
the SUrrmer and Fall of 1984 at the City water treatment plant to treat 
water from CW3 and C:-i4. SUbsequently, the GPC system was rerroved from 
service in O::tober 1984. In December 1985 the Wausau Groundwater 
contamination site was added to the National Priorities List (NPL} for 
raneclial activities under SUperfund. 

The City has been blending water treated for VOC rerroval with water from 
uncontaminated supply sources (Gn and CtJ9) to reduce vcx: concentrations 
in the water supply distril:ution system. Data indicate that Frior to 
installation of treatment units (pre-July 1984), drinking water samples. 
taken fran various taps in the City of Wausau consistently contained 'ICE 
with concentrations ranging frem detectable levels ( >l ug/L) to 80 ug,IL. 
Lower levels of PCE and OCE were identified shortly after discovery of 
the contamination, probably before blending had reduced the levels of 
VO:s. Folla..:ing installation of the packed tower vcx: strin=iers, the 
water supply distribution system has had relatively low levels of vcc 's 
(generally belo·,1 detection limits of 0.5 to 1.0 ug/L). These levels are 
de:E=e-~~en~ on continued effective operation of the treatment system for 
C'W3 and C.·14 , the influent VO:: concentration for each well , and continued 
use of the two uncontaminated wells (Gn and CtJ9). 

B. Previous-Studies 

Previous investigations have identified several p:>tential :i;:oint sources 
of va:: contamination in the vicinity of City production wells. Becher­
HoFPe Engineers, Inc. was contracted by the City of Wausau to ccndnct an 
investigation of the East Well Field in tJ1e vicinity of CW3. Tl1e stuc.::­
concentrated on the Wergin construction co. property, the fonner site of 

~ 
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TABLE l-

-E>cisting RefX?rtS On Wausau, Wisconsin Water Supply Site 

1. Hydrogeological Investigation Of Volatile Organic Contamination In 
Wausau, Wisconsin Municipal Wells, ( for U.S. EPA) , Poy F. Weston, Inc . , 
September, 1985. 

2. SUbsurface .Exploration and Testing Pr03"ram to Evaluate Ground Water 
Quality at the Wausau Olemical Facilities in Wausau, Wisconsin, 
(for Wausau Olemical Corrpany), S'l'S Consultants, Ltd., July, 1984. 

3. Investigation of An Abandoned City of Wausau Landfill, (for WDi.'ffi), 
O½M Hill, Februacy, 1986. 

4. Existing conditions Report and EKploration Program, Wausau East 
M.micipal Well Field, Wausau, Wisconsin, (for WDNR), 'IWi.n City 
Testing Corporation, August, 1986. 

5. Groundwater Investigation, (for City of Wausau), Beecher Hoppe 
Engineers, Inc., 1983. 

6. VOC Groundwater Investigation At The Former Wausau Energy Facility 
In Wausau, Wisconsin, (for Wausau Energy Corporation), E"oth & Van 
Dyke and Associates, Inc., Dec~ber, 1986. 

7. Hydrogeological Investigation of the Alluvial Aquifer Beneath City 
Well 6, Wausau, Wisconsin, (for City of Wausau and Marathon Electric) 
R.'IT, Inc. andGeraghty&~!iller, Inc., July, 1987. ' 



3 

a City maintenance garage. Foth & Van Dyke and Associates, Inc. perfonned 
a groundwater investigation at the wansan Energy Coopany property located 
just south of the above property, in order to detennine the effect of 
past b..llk oil operations at the site. SI'S Consultants Ltd. performed 
gmmdwater investigations at the Wausau Olenical carpany, also located 
in the East Well Field, and instituted a groundwater extraction and 
treatment system to renediate effects of past VO: releases from their 
facility operations. 'Iwin City Testing and Engineering Latx:>ratory, Inc. 
conducted investigations in· the East Well Field vicinity on behalf of the 
Wisconsin Department of Natural Resources (WINR) • Roy F. Weston Inc. 
conducted an investigation of bOth the East and west Well Fields as pan 
of tile U.S. EPA euergency resp;,nse action. OizM Hill In:. was contracted 
by the wtNR to perform a hydrogeologic investigation of the abandoned 
City of Wausau lan:ifill, located on property presently owned by Marathon 
Electric Canpany in the southern part of the West Well Field. RMI' Inc. 
and Geraghty & Miller Inc., representing Marathon Electric cor.;oration 
and the_ City of waus;m, respectively, perforrred a hyd.rogeologic 
investigation to determine -the source of 'ICE in the groundwater in t.r1e 
vicinity of CW6. Geraghty & Miller, Inc. also installed several w'ells in 
the East Well Field in order to investigate vcc contamination of C.v3. 
Locations of facilities discussed aoove are illustrated in Figure 3, and 
a listing of previous·studies is :presented. in Table 1. 

Investigations conducted previously have proouced inconclusive results. 
Potential sources have been identified, rut· data gaps e.xist on source 
concentration, release rates, migration routes, aquifer characteristics, 
effect of river stage and groundwater i:umPing on flow direction, and 
velocity of groundwater and contaminants. The conclusions of nost of 
these studies include a recormendation for further study. At least t·.,,o 
studies also expressed the need for a carprehensive investigation to 
address the entire w'ell field. The remedial investigation, currently in 
progress, was therefore initiated by U.S. EPA to fill the data gaps and 
detennine a cost-effective solution to the grotmdwa.ter problem. 

c. CERCIA Enforcement 

CERCIA enforcement activities began at the site in 1986. u. s. EPA 
identified. five Potentially Res:p:insible Parties (PRPs) as having 
:p:itential res:p:insibility as waste generators and/or transporters. N:Jtice 
letters informing PRPs of tl1.eir :p:itential liabilities and offering them 
the Op?)rtunity to t=erform the Renedial Investigation/Feasibility Study 
(Rl/FS) were sent via certified mail on January 17, 1986 to tl1e five 
identified PRPs listed below: 

* City of Wausau * v-iausau Energy Cortp3Ily 
* Marathon Electric COOP3I1Y * Arroco Oil Cor:p:iration 
* Wausau Olenical Coopany 

several negotiation meetings were held to discuss technical and legal 
issues of a conse..""lt decree for the site. Eowever, due to prcbleirs wi tl1in 
the PR? group, and failure of the PRPs to agree to key requirenents, 
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negotiations were unsuccessful, and the PRPs declined to participate in 
the RI/FS. 1he u. s. EPA then contracte:i with Warzyn Engineering, Inc. to 
conduct the RI/FS. 

Altb:)ugh 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 wen Field and all have 
r~ted split sanples ~or results of data collected. In addition, 
two of the PRPs, the City of wausai and Marathon Electric, offered to 
perform the :i;:ra.sed feasibility study (PFS), and have indicated a 
willingness to perform the operable unit Remadial Design;Rem:dial Action 
(RD/RA) . corresp:>ndence regarding this matter is included in the 
administrative record for the site. 

In January, 1988 , U. s. EPA filed suit against four of t11e ?RPs for 
recovery of pa.st costs spent on U.S. EPA's erergency respJnse actions. 
A fifth PRP, Alroco OiJ., -was not named in the lawsuit based on 
prosecutorial discretion. Trial proceedings are scheduled to begin in 
Novenber 1989. 

Negotiations with the PRPs are under way for the operable unit RD/RA. 
Special Notice letters were sent out on O:::tober 13, 1988 to t11e five PRPs 
listed aoove. Negotiations are proceeding according to U.S. EPA's 
general guidance and p:>licies. 'k3 discussed above, two of the PRPs have 
e.xpressed a willingness to perform the RD/RA, and are the only PRPs to 
continue to attend these negotiations to date. 

III. ca.z.ooTY REIATICNS 

A RI/FS "kick-off" p..!blic meeting was held in 5eptember 1987, to inform 
the local residents of the SUperfund process and the work to be 
conducted. Issues raised during the meeting, attended rrostly by PRP 
agents and City officials, ~luded the cost of the RI/FS, the estimated 
time to complete the study, and the number of previous studies perfonned 
for the site. 

Infonnation rep:tsitories 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) (ll of CERO..A, the 
adIT'Jnistrative record for the site is available to the p..lblic at these 
locations. The draft PFS and the propJsed plan were available for p...lblic 
re1,i.ew and cornnent from O:::tol:er 3, 1988 to O:::tober 24, 1988. A p..ibl ic 
meeting was held on O::tober 17, 1988 to discuss the findings of t11e 
Phase I RI and PFS, and to present the prop:>sed plan. Tuo fonral p...lblic 
corrrnents we·re received during the p...lblic meeting and written comncnts 
were also received during the p...lblic corrrrent period. All cornnents 
received during the comnent periOd and U.S. EPA's resF()nses are included 
in the attached res:EX)nsiveness surrrnary. 'lhe provisions of sections 
113(k) (2) (i-v) and 117 of CERCIA relating to corrm.utity relations have 
bePJ1 satisfied. 
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IV. SCOPE OF QPEBARI,E UNIT 

A contaminant plurre, cCJllX)Sed mainly -.of 'ICE, exists in the west Well 
Field and is being drawn tc:,,.,ard CWG aue to p.m,page. The apparent source 
area is located to the south, on or near current Marathon Electric 
property. 

Until recently, CW6 , wtuch the City p.miped directly into Bos Creek as 
waste (subsequently contaminating Bos Creek), served as a blocking well 
to the rest of the West wen Field. The discharge of CW6 to Bos creek 
has resulted in a contaminated groundwater rround between the source area 
and a-.16. The influence of the groundwater rround may not have fully 
penetrated the glacial outwash aquifer , but Phase I RI data suggest that 
the rround served effectively to divide the West Well Field contaminant 
plune into northern and southern :EX)rtions , indicating that contaminant 
migration frcm the source- area has been slowed. 

In sunmer 1988 the City of Wausau placed CW6 back in service after 
completion of a trans:EX)rt pipe to cany contaminated water to the air 
stripper. Because of this, the p..m,ping rate of a-JG has increased 
substantially, and the untreated discharge to Bos Creek has been 
discontinued. These two factors tend to increase the rate of migration 
from the source area toward CWG. Water from Cw6 is treated for vcc 
rerroval using the existing air strippers at the water utility. However, 
if no further action is taken, CW6 will continue to serve as an 
interceptor well, providing the sole protection for the retaining wells 
in the West Well Field. 

The scope of this operable unit is limited to the contaminant plume 
impacting the West Well Field and CW6. Ultimately, the solution to 
protecting the West Well Field will involv'-e additional controls ta 
prevent contaminants from migrating to the north from the source area. · 
Due to the apparently slowed £Ontaminant migration to the north caused by 
discharge of CW6 to Bos Creek, ad.di tional protection of the west Well 
Field is 1=0ssible by preventing or limiting the extent of fu-:ure 
contaminant rrovement to the north. Ir.plernentation of plL.nne rnigra.tion 
controls wi 11 effectively limit the time during which G-i6 draws in 
contaminants, thereby also limiting the period during which water 
consumers are e:,q::osed to trace levels of·contaminants. 

An expedited operable unit remedial action is desirable from a p..lblic 
health stand~int. Taking action now rather than waiting for ci1e final 
action will shorten the time required to achieve long-tenn protection of 
the water supply. '!his expedited operable unit remedial action is 
therefore considered to be consistent with achieving a final site remedy.·.-. 

The PFS evaluated alternatives to address plume migration control in the 
West Well Field of the site. A discussion of ranedial action ohje<""tivPs 
and goals, as well as a description and evaluation of alternatives 
dev-e loped, is included in Section ·vn of this doc:unent. 
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V. CURREW' SITE S'Il\TUS NlP SITE CliARACTERISI'ICS 

A. current site Status 

A RI/FS is currently being can::lucted for U.S. EPA by its contractor, 
Warzyn Engineering, Inc. '!he RI entailed two :i;:tiases or field sampling 
events. Phase I of the RI field work was conducted fran August through 
January 1988, results of which are surrmarized in the April 1988 technical 
nerorandurn. Phase II of the RI field work ~as conducted from June to 
Septenber 1988. Results of this J;tlase of w0rk will be included in the RI 
rep:>rt for the site which is currently being prepared. 'Ihe final FS, 
which acdresses renediation of the entire site, is under developnent. 
'Ihe PFS pre:pared for this operable unit reredial action addresses only a 
limited p:>rtion of the site, the West Well Field plume, and is discussed 
in detail later in this ooc:urrent. The PFS was completed in September 
1988. 

CUrrently being developed, the FS will detail the developnent and 
evaluation of an array of remedial action alternatives to address the 
entire Wausau Grm.m.dwater Contamination site and sources irrpacting it. 

B. Site OJ,aracteristics 

1. Hydrogeology 

The City production wells are located within glacial outwasl1 and alluvial 
sediments underlying and adjacent to the Wisconsin River. '!he aquifer is 
located within a bedrock valley which is underlain and laterally bounded 
by relatively irrpenneable igneous bedrock. Groundwater flow within the 
unconfined glacial aquifer has been drastically changed by the 
installation of the production wells. lTnder non-p.m1ping conditions, 
groundwater flows toward th~ Wisconsin River and its tribui:.aries (Bos 
Creek). Groundwater naturally discharges at the surface water bodies. 
How-ever, under p.m,page conditions, ground~ter flows toward t11e 
prcduction wells. '!he natural groundwater flow directions are frequently 
rev--ersed due to City well p..Imping w'hich induces recharge of surface water 
into the aquifer. The horizontal flow in the vicinity of the well field 
is indicated by the p:,tentianetric contours sho•..m in Figure 4. 
'!he p:,ter:.tianetric surface map also indicates that the cone of depression 
frcm the East Well Field appears to affect groundwater flo·,1 below· and to 
the west of the Wisconsin Riv-er. M::mitoring well nests located at 
Marathon Electric indicate very slight downward gradients adjacent to t11e 
Wisconsin Riv-er. Below the Wisconsin River, the East Well Field 
production · well _p..rrrpage bas induced surface water reclurge of the · 
aquifer, causing flow downward through the river bed and toward CW3. 
l>quifer hydraulic conductivity tests :p:rformed during the Phrl.se I RI 
investigation indicated hydraulic conductivity values ranging from 
l. 7 x 10-4 an/sec to 8.1 x 10-2 an;sec. Tlle overall average hydraulic 
conductivity of the outwash aquifer is approximately 2.2 x 10-2 011/sec, 
based on test data at rronitoring wells. 
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2. Olemical Olaracteristics 

a. Groundwater Quality 

GrOUI'XlWater quality sarrpling conducted during the Phase I investigation 
has identified a vertical arxi lateral distribution of total chlorinated 
ethenes which suggest that a mininunr of three sources are affecting the 
City well field. 'Ihe estimated areal distribution of total chlorinated 
ethenes is shown on Figure 5. 'Ihe distribution is based on a combination 
of data obtained fran lal:x>ratory vex: analyses of Round l groundwater 
samples (O:;tober 1987) arxi field lal:x>ratory analyses of groundwater 
samples collected during drilling (o:tober and N:>vanber 1987). 

West side rronitoring wells appear to delineate a deep (greater than 100 
foot) north-south trending 'ICE plurre. Based on the vertical distribution 
of 'ICE _throughout the aquifer in the vicinity of the old City land.fill 
and the presence of 'ICE in the tmSaturated zone in this area, a source 
appears to be located within the northern p:>rtion of the former City (of 
Wausau) Landfill. The plume appears to have migrated northward, under 
influence of pJI11page from OJ6. '!he highest 'ICE concentration (4200 ug/L) 
within this plurre was detected approximately 550 feet south of G-i6. 

'ICE was also observed in the shallow aquifer between Bos Creek and C'h"6. 
This plume is shown on Figure 5 by the lightly screened contours between 
Bos creo...k and CW6. 'Ihe shallow aquifer 'ICE contamination appears to 
result fran the induced infiltration of surface water from Bos Creek, 
which has been contaminated by the discharge from C-16. 'TI1e induced 
surface water recharge of the aquifer is evident from the downward 
vertical gradients at IT'Ollitoring well nests in that area. Based on 
laboratory analyses of samples collected during Cctober 1987, TCE 
concentrations adjacent to the CW6 discharge were above 100 ug/L. TCE 
concentrations in the p:>nded area dowTIStream were approximately 70 ug/L. 
'ICE was not detected in surface water samples collected upstream of the 
Gi6 discharge, nor was it detected at the point of discharge of Bos Creek 
to the Wisconsin River. 

The distrirudon of 'ICE in rronitoring wells located between the Wisconsin 
River and CtJ3 suggest eastward migration of a deep 'ICE plt.nne below tJ1e 
Wisconsin Riv-er from the vicinity of the fonner City Landfill (refer to 
Figure 5). 'ICE appears to be vertically distributed througl1out tJ1e 
aquifer in the vicinity of the old City landfill, inrlicating close 
proximity to the source area. Slight vertical downward gradients were 
observed in rroni taring wells in the area. The highest concentrations of 
'ICE were detected at a depth of approximately 115 feet. After rroving 
into the deeper p:>rtion of the aquifer, a i:ortion of the plume ap:;ea.rs to 
migrate eastward under the influence of pJI11page from CW3 (refer to Figure 
4) . A pan of the plurre has also been captured by the p .. nnpage from CW6 
and appears to migrate northWard under the influence of this well. -r11e 
'ICE-contaminated portion of the aquifer appears to be less tl1311 20 feet 
thick and is laterally restricted to a relatively narrow flow p..-=ttJ1 into 
the prccuction wells. Since OJ6 produces water nearly equally fro1n all 
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sides of the 50 foot screened interval, the resulting dilution factor 
appears to range from 15 to 25. Thus , concentrations observed at the 
SUFPlY well are likely to be 15 to 25 times less than actual in plume 
concentration. 

b. Source Location 

The predan:i.nant source of 'ICE contamination to 0/6 and CW3 appears to be 
the Marathon Electric/Forner City Landfill area. Elevated concentrations 
of 'ICE were detected in groundwater, soil, and soil gas samples obtained 
frcm the northern ?)rtion of the landfill. Soil gas concentrations 
within the landfill range from below mi.nimJrn detection limits (1.0 ug/L) 
to approximately 82 ug/L. Soil samples obtained from txJring in the 
vicinity of the landfill contain concentrations of a:;:proxirrately 200 
ug/kg. Groundwater samples obtained from the water table in the vicinity 
of the landfill indicate 'ICE concentrations ranging from 16 ug/L to 
approximately 1900 ug/L. Al.so detected in the vicinity of the landfill 
were 1,1,1-trichloroethane (TCA), 1,2-dichloroethene (1,2-0CE), 
chloroform, and cartxJn tetrachloride at concentrations generally below 
100 ug/L. Potential sources within the landfill were investigated in 
greater detail during the Phase II RI, and will te evaluated during t11e 
final FS. 

VI. SlJr,'M?,,.RY OF SI'IE RISKS 

The risks associated with the West Well Field contaminant plume 1-iave been 
evaluated in the PFS for this operable unit. 'D1is effort entailed 
identification of contaminants, routes of migration of J:Opulations 
exposed to the contaminants associated with the West well Field. This 
information was then used to estimate health risks based on ex?'.)Sur~ 
levels and toxicologic data of the contaminants. The final FS will 
contain a comprehensive asses~t of risk for the entire site. 

The predominant contaminant identified in the grourut,,ater in tl1e West 
Well Field is 'ICE. The exp:,sure pathwa.y of concern is the City's water 
suwly. The City 'w·ater distribution syste.."TI supplies p)table 'water, 
derived exclusively from the Wausau grouru:twater source aquifer, to 
approxirrately 33,000 residents. Routes of expJsure to residents through 
conta.-:unated grouru:r . .;ater include ingestion ,ria drinking and cooking, as 
well as inhalation and dennal e>q:XJsure 1,;J1ile bathing. During tJ1e period 
of 1982 through mid-1984, prior to p..rrrping CW6 directly into Bos Creek 
and the installation of the VIX strippers, levels of 'ICE sampled at 
various drinking water taps throughout the water distribution system 
ranged from· a,wroxirrately 10 to 100 ug/L. PCE and OCE were periodical 1y· · 
detected, but usually below mininu.Im detectable limits. Presently, the 
City treats water from CW6 prior to distribution using an air stripper. 
M:mitoring in the distribution systen indicates undetectable levels_ o! 
'ICE (detection limit 0.5 ug/L). 
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Because 'ICE is the predominant contaminant present, it was identified as 
the irdicator contaminant, or contaminant of corx:em, for the West Well 
Field. '!he toxicological effects of TI:E, including acute ~sure, 
subchranic e.xp'.)SUI"e, and carcin:)genic risk, were evaluated. 

Basoo. on urnetectable levels of 'ICE present in the treated water within 
the City water distrib..ttioo systen, the short-tenn carcinogenic risks to 
health associated with 'lt:E. contamination woUl.d appear to be minimal lll1der 
current water usage practices. '1he long-tenn cancer risk associated with 
City water use is rrore difficult to quantify. 'llle U.S. EPA has set a 
Maxim.Im Contaminant Level (M:L) of 5 ug 'ICE/L of drinking water. M::Ls 
are enforceable stan:lards prarulgated under the safe Drinking Water l>ct. 
Because 'ICE. is carcinogenic and is not consideroo. to be without hazard 
below a given threshhold, the U.S. EPA has set a non-enforceable Maximum 
contaminant Level Goal (M:I.G) of zero for 'ICE in drinking water. 

Protection of residents fran exposure to 'ICE is dei:enctent on adequate 
treatment of the water. · '1he :i;:otential for exp:>sure exists in that 
failure of the treatrrent systen could result in an exposure pathway 
through the City's drinking water. In addition, if CW6 was turned off, 
the TI:E contaminant plume 'WOU.ld migrate north, :impacting the rerraining 
clean wells, an and. CW9, in the City well field. 

Based on the :i;:ossibility of failure of C'd6 and./or the air strippers, a 
{X)tential future risk of ex{X)sure to TI:E via drinking water ingestion 
exists at the site. Therefore, plt.nne migration control to mi ti gate 
future risks is considered a prudent reSJ;X)nse action to address site 
risks. This action will mitigate p:,tential long-tenn risks from 
migration of contaminants in water and. will be consistent with the final 
renedy for the site. 

VII. DESCRIPTICN OF ALTE8NATIVES 

A. Resronse Objectives • 

The phased feasibility study was initiated to evaluate alterriatives for 
reme::liation of the West Well Field contaminant plume. Based on the risk 
assessment, two primary site-specific response objectives were 
identified; 1) protection from long-tenn exposure to low levels of 'ICE 
frcm ir.gestion of drinking water; and, 2) protection from future 
increased levels of contaminants to the West Well Field. 

A variety of technologies to address resp:,nse objectives were identified 
for further consideration. Fran these, four·a1ternatives were developed 
and subjected to d2tailed analysis using the nine evaluation criteria. 
developed under the SUperfund Amendments and Reauthorization l>ct (SZ\~'\l. 
Table 2 lists the four alteniatives. 



Alternative 1 

Alternative 2 

Alternative 3 

Alternative 4 

B. Treatment 
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'IN31.E2 

No :Action 

Extraction well located north of Bos Creek, 
with packed tower stripping and di.scliarge to 
the Wisconsin River. 

Extraction well located south of Bos Creek 
near the source area, with packed to•.,er 
stripping and discharge to the Wisconsin River. 

A canbination of Alternatives 2 and 3. 

Groundwater treatment was incorp:,rated into each of the alternatives , 
(except No Action) as a result of technology-based efflue."1t limit 
requirements. Section 30l(b) (2) of the Clean Water Act and federal 
regulations ( 40 CFR 122. 44(a)) require the consideration and use of t11e 
Best Available Technology (EWI') that is economically achievable for 
treating water prior to discharge. Corresp:>nding State requiranents are 
found in section 147.04, Wisconsin Statutes and Chapters NR 215 and 217, 
of the Wisconsin Mni.nistrative Code. 

'Ille maximum observed in-plurre contamination concentrations are lower than 
either acute or available chr.Qnic toxicity values for effluent limits for 
discharge to surface waters. Extraction wells would exert a hydraulic 
influence radially and throughout the saturated thickness of the aquifer, 
drawing in both uncontaminated and contaminated groundwater, thereby 
lowering contaminant concentrations in extracted water (relative to in- -
plume concentrations) as a result of dilution. Treatment would tl1erefore 
not be required as a result of water quality-based effluent limits. 

The acute and chronic toxicity numbers listed in Table 3 (below) for the 
three major west side plurre contaminants are currently being considered 
by the Wisconsin r:NR in determining effluent limits for discharge to 
surface waters. Tne nu:nbers are being used pending pronulgation of new• 
Wisconsin Mninistrati ve Code chapters regulating the discllarge of toxic·· 
substances. 
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~3 

water QiaJ itv Effluent Limits -for surface water Discharge 

trans-1,2-Dichloroethene (IX:E) 
Trichloroethene ('ICE) 
Tetrachloroethene (1?CE) 

O)ronic Max. Observed 
------·ugjL----------

13,500 
5,200 

528 

N:>t Avail. 
N:>t Avail. 

84 

641 
3,200 

55 

The acute toxicity vaJ.ues are essentially end-of-pipe effluent limits, 
because these vaJ.ues are riot to be exceeded within the mixing zone. 'Ihe 
chronic toxicity values are not to be exceeded in the stream after 
mixing. To calculate allowable effluent lirni ts based on chronic 
toxicity, a mass balance is perfonned using up.stream, discharge, and 
downstream flow rates and carrentrations. 

Groundwater treatrrent required under the Clean Water Act is detennined on 
a case-by-case basis p.rrsuant to section 402(a) (1), using the guidelines 
of 40 CFR 125.3. same flexibility is allawed in determining appropriate 
treatrrent technology in a particular application. The final 
determination regarding specific technologies will be made by W-JR during 
the design phase. 'Ihe treatment systen choice requires justification 
based on literature aata and/or bench or pilot scale testing that 
daronstrates effective perfonnance. 

The treatment technology used for the p..iq::oses of alternative evaluation· 
and developnent of cost estimates in the PFS is air stripping utilizing a 
packed tower stripper. Air -stripping is effective for the types of 
contaminants in the groundwater at this site. However, a EJI..T-equivalent 
treatment could be provided by a passive VO: stripping system, and its 
use will be evaluate:i as EAT by the Wil'ffi. during the design phase of the 
renedy. 

c. Alternatives 

Alternative 1 - No Jlction 

Under this alternative, no resp:>nse action w0uld be taken at this time to 
protect the tmeontarninated nt.micipal wells in the West Well Field or to 
reduce the arr0tmt of tine that CW6 draws in contaminants. 

Production Well Gl6 is now on line as a ·water supply well. The discharge 
to Bos Creek has been halted. Based on CO!mll.mications with water utility 
representatives, CWG will be p.impect nearly continuously· at a rate of 
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approximately 1600 gpn duri.D.;J the high-danand sumer nonthS am i:ossibly 
at a lower rate during other tines of the year. Contaminants wi 11 
continue to be drawn to the north under the influence of C:W6 p.m1page. 
water fran Production wen C:W6 is being .. treated at the water utility for 
vex: ran:>val using an existin:] strii:pi.ng tower. 

Figure 6a sh::Y,,Js a sinulated piezanetric head contour map for the N:> 
1'.ction alternative under sumnertirre p..mping conditions of 11 cubic feet 
per secorxi (cfs) total flOW". A piezcnretric surface divide trending 
northeast to southwest ¥t0Ul.d be created. 'lllis divide "'10Uld extend from 
the southern p:>rtion of M:uathJn Electric toward Gilbert Park to the 
northeast. The apparent source area located on Marathon Electric 
property is located an the divide. The influerce of the West Well Field 
p.mping wells extends to the source area. Contaminants woUld be drawn to 
the north frc:m the source al'ea into the West wen Field. Under these 
conditions, CW6 would furrtian as an interceptor well, capturing 
contaminants drawn toward _the west Well Field. Both the deep and shallow 
contaminant pltmeS ( see Figure 5) are within the zone of influence of 
CW6. WitllDUt any other controls, this situation would continue tmtil the 
west side contaminant plume bas been effectively p.rrged from the aquifer 
by production well p..mping. 

Corrparison of Figures 7a and 7b shows the effect of taking C~6 off line. 
Figure 7a reflects the sarre conditions discussed arove. Figure 7b shows 
s:inu.lated piezometric head contours with CW6 off and t11e total surnner 
production well pur!lp:lge of 11 cfs maintained. The piezometric surface 
divide is shifted slightly to the north, reflecting a relatively greater 
influence of West Well Field produetion wells. The source area and west 
side plumes would be within the zone of influence of an and CW9. 

If CW6 ceased p..mping, contaminants would be expected to migrate further 
north under the influence of an and CW9 p.m,page. 'lhere would be no 
provision for protecting uncontaminated an and CW9 in the event of a· 
failure that results in substantial down time for CW6. -
AFPlicable or relevant and appropriate requirements (ARAR.s) for the No 
Action alternati-ve are sunmarized in Table 4. 'Ille only ARARs identified 
are federal drinking water stancl.ards and Wisconsin Olapter NR 140 
standards and requirements. Drinking water r,cr..s can be rret as a result 
of vo::, rerroval at the water treatment plant. 

Under the r-.10 Action alternative, there would be no tirre associated with 
implenentation hcwever, the ti.Ire during which water consumers would be 
exp:,sed to trace ( less than detectable) levels of contaminants in 
drinking water would be maximized. A single City water supply well (CW6) 
would be relied on to draw contaminants from the source area and from the· -
aquifer on the west side, preventing further northward contaminant 
migration to other west well field water supply wells. 

'lllere is no cost or operation and maintenance (O&M) assocjated with t.l')e 
No Action Alternative. Annual costs to operate the present air stripper 
were not considered as O&M under this alternative. 
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Regulatory Requirement 

Safe Drfnkfng Water Act: 
40 CFR 141; NR 109 WAC 

\ 
. \ 
·:: I 

i 

Co111T1ent 

TABLE 4 

ARARS: ALTERNATIVE 1 - NO ACTION 
PHASED FEASIBILITY STUDY 

WAUSAU WATER SUPPLY NPL SITE 
WAUSAU, WISCONSIN 

CHEMICAL-SPECIFIC ARARs 

·, 

Drinking water MCLs and corresponding State standards for health-related compounds 
are relevant and appropriate as goals for cleaning up a public water supply source 
aquifer. 

LOCATION-SPECIFIC ARARs 

No location-specific ARARs were Identified for the No Action alternative. 
• 

ACTION-SPECIFIC ARARs 

No action-specific ARARs were Identified for the No Action alternative. 

) 
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Alternative z - Ext.ractian we11 l'J>rth of Bos creek 

Altenia.tive 2 involves installation of a groundwater extraction well 
rorth of Bos creek and south of CWb. GroundWater would be treated and 
discharged. to the Wisconsin River. 

'Ille extraction well 'WOU.ld be located in the vicinity of SChOfield Park on 
a City~ parcel at· the rorthwest corner of the intersection of 
Randoli;ti am Burek Streets ( see Figure 8 > • 'Ihis places the well near the 
~ent center of the contaminant plune which 'wOUld be the rrost 
effective location. 'lhe well Wuld serve to rerrove contaminants fran the 
northern p:>rtion of the 'ICE plume, and. would draw in and intercept 
contaminants from the south. Based on infonnation .gathered to date, tl1e 
plune is estimated to be ~oxima:tely 500 feet wide and 20 feet thick in 
that area, and it ~s to be within approxinately 50 feet of the 
bedrock base of the aquifer. A deep well would therefore be used. 

Groundwater flow nodel results in:ticate a groundwater piezornetric surface 
divide would be created betWeen the extraction well and CW6 (see Figure 
6b l • 'Ihe divide would be located between Burns and Randolph Streets. 
Contaminants located north of the di ,ride would migrate toward CW6 , and 
contaminants located south of the divide would migrate to the e.xt.raction 
well. 'lhe influence of the extraction well also extends south to include 
the apparent source area. 'lhe extraction well would tl1erefore draw in 
contaminants fran the source area. 

A conceptual system layout for the northern extraction, treatment, and 
discharge system is illustrated on Figure 8. A well and PJITIP· house are 
located on City-owned property near tl1e intersection of Randolph and 
Burek Street. section A-A' (Figure 9) shows that a 130 foot well witl1 a 
40 foot long , 20 inch diarreter screen would be constructed. A small p..llTlp 
house would be constructed at tl1e well head to protect the well head, 
noter starter and controls, 9lld above ground piping. Aoove ground piping 
would incorp:>rate a check valve, flow control valve, sampling tap and 
totalizer flow. A package tower stripper incorp:>rating an above-ground 
discharge slump woula be located on a concrete pad next to the well 
house. The tower pad would be surrounded by a chain link fence witl1 a -
locking gate. For a 1500 gpn design flow and a stripping factor of o. 2, 
a 7 foot diameter tower with 15 feet of 3.5 inch nominal size 
?)lyethylene Pall ring packing w'Ould provide an estimated 85% rerroval of 
'ICE. Treated effluent \olOuld flow by gravity to tl1e discharge line arid 
ultirrately to an out-fall at the Wisconsin River shoreline. The Bb.T 
requi renent will be determined by the wr:NR during tl1e design phase of the 
project. 

ARARs for Alternative 2 are surmarized in Table 5. The action -would 
ccmply with NR 140 requirements. In general , tl1e highest contaminant 
concentrations observed in the west side pltnne are less than effluent 
limits (5.2 rrg/L for 'ICE) established by the WINR, so water qu.1.lity-h'i-Sed 
requirements can be satisfied. Technology-based effluent limits can be 
satisfied witl1 the VO: stripping technology. 
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Regulatory Requlre■ent 

NR 140 WAC 

Clean Water Act 

NA 102 WAC 
NR 104 WAC 

Safe Drinking Water Act; 
40 CRF 141; Np 109 WAC 

Chapter 30 Statutes; 
IR 115-117 IIAC 

CWA Section 301; 
40 CFR 122• 
Chapter 14),04 Statutes 

NR 112 WAC 

NA 200 WAC 
NR 217 WAC 

NR 219 WAC 

ILHR 81-84 IIAC 
ILHR 50-53 WAC 
IND l, 6 WAC 

) 

Connent 

TABLE 5 
ARARS: ACTION ALTERNATIVES 2, 3, AND 4 

PHASED FEASIBILITY STUDY 
WAUSAU WATER SUPPLY NPL SITE 

WAUSAU, WISCONSIN 

CHEHICAL-SPECIFIC ARARs 

Groundwater Quality Standards are applicable. RI/FS process Is considered to 
satisfy substantive requirements for Investigation, analysis and consideration 
of appropriate response act Ions. 

General requirement for re~ulatinq discharges to surface water are ~ppllcable. 
Federal AWQC are ARARS, state numbers are 110re stringent. 

Inter!• numbers used In establishing effluent limits for toxics are to be 
considered (TDC). 

Drinking water HCLs and corresponding State standards are relevant and 
appropriate as goals for cleaning up a public water supply source aquifer. 

LOCATION-SPECIFIC ARARs 

Nay be applted although pro~sed factltttes do not appear \O lie 
within regional floodway or floodway fringe. 

ACTION-SPECIFIC ARARs 

Technology-based effluent Jt ■tts are app1tcab1e. 

Applicable to extraction wells. 

Requlre•ent for application for discharge pemlt and State review 
■ay be applicable. Requirement for per■ lt may be waived 
un~er CERCLA on-site action exemption. Honitoring and reporting requirements 
■ay be applicable. 

Sa■pllng and testing ■ethods would be app11cab1e for ■onitorlng. 
' 

Applicable to syste• piping. 
Applicable to pu■p house. 
Applicable to construction phase for worker safety. 

) ) 
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Probable costs of Alternative 2 are sumnarized in Table 6. Major capital 
cost items in:lude the extraction well, PJ111P house, stripping t.o\rler and 
foundation, controls am utilities, piping and piping app..irtenanc::es. 
Major operation am maintenan::::e cost item include energy costs, ~ling 
am nonitoring, analytical labOratot:¥, · routine systems inspection and 
maintenance, am reporting. Capital costs are estimated to be $432,000. 
'lhe first-year operation and maintenance costs are estimated to be 
sios,ooo, am annual operation am maintenance costs for subse:iuent years 
are estimated to be $82,000. 'Ille five-year present net worth (10% 
discount rate) associated with the above costs is $760,000. 

Resi;:onse objectives would begin to be met shortly after the well begins 
?JI11Ping. contaminants not captured by the system would be drawn to CW6 , 
and contaminated water WOUld be treated at the City water treatment plant 
to meet drinking water ?vCLs. A design and construction period of less 
than six nonths is considered realistic for this action. Risk to 1,,;ater 
consumers are minimized by the time it takes for CW6 to draw in 
contaminants presently sit.uated beyond the northern extent of influence 
of the extraction well. 

Implenentation of this alternative is not expected to be a problem. Tlle 
technOlogy is readily available, conventional, and well derronstrated. 
construction is straight forward and no tmusual features are anticipated 
to be required for the system. Coordination between U.S. EPA and the 
City of Wausau will be required to accomplish irnplerrentation of the 
S:i'"Stem. 

Alternati v:e 3 - Extraction we11 south of Bos creek 

Under Alternative 3, a groundwater extraction well would be constnleted 
south of Bos Creek. Groundwater would be extracted, treated and 
discharged to the Wisconsin River. 

The extraction well w-oulo re- located near the center of the southern 
p::,rtion of the plume and north of the apparent 'ICE source area. A 
location near the southeast corner of the eastern-rrost Marathon Electric _ 
Cor.pany building would be suitable, based on available information ( See 
Figure 8) . The plume aR)ears to be relatively wide in this area, and 
contamination has been observed throughou1: rrost of the 130 foot saturated 
thickness of the aquifer (see Figure 5). The concentration of 
chlorinated ethenes (primarily 'ICE) ranges from approximately 500 ug_/L to 
2,000 ug/L in this area, based on Fhase I RI results. A deep well would 
be used to rerove contaminants from the southern :[X)rtion of the pll.llr.e, 
and draw sare contaminants back to the south, away from C'W6. 

Grouru:t..ra.ter flow IT'Odeling was conducted to evaluate the effects of 
pJmping from the southern extraction well. M:>deling results iPdicate 
that a divide in the groundwater piezorretric surface would be cre3t-.ed 
between the extraction well and CW6. · Figure 6c shows that a divide 
trending from 1,,;·est-northwest to east-southeast would be located in thP. 
vicinity of Eos Creek an:i Randolph Street. Contaminants located in 



-·- TABLE 6 
SUMMARY OF PROBABLE COSTS: ALTERNATIVE 2 

PHASED FEASIBILITY STUDY 
WAUSAU WATER SUPPLY NPL SITE 

WAUSAU, WISCONSIN 

CAPITAL -COSTS 

Item 

Extraction Well 
Well House and Ut111t1es 
Well House Piping and Appurtenances 
Discharge System 
Stripping Tower, Foundation, Appurtenances 

Capital Fac111ties Subtotal 

Eng1neer1ng Design (25%) 
Contract Administration (10%) 
Legal and Administrative (lOS) 

Capital Subtotal 

Contingencies (20%) 

Capital Total 

Cost 

$55,000 
$14,000 
$10,000 
$19,000 

$150,000 

$248,000 

$62,000 
$25,000 
$25,000 

$360,000 

S 72.000 

$432,000 

ANNUAL OPERATION AND MAINTENANCE COSTS 

Water Levels 
Water Qua11ty 
Flow Monitoring 
Energy 
General O&M Labor 
Report1ng 
Adm1n1strat1on 

Contingencies (20%) 

O&M Subtotal 

O&M Total 

-

First Year 

$4,500 
$26,000 
$2,700 
$42,000 
$ 6,000 
$ 3,000 
$ 3,000 

$87,200 

$17,400 

$104,600 

FIVE-YEAR PRESENT WORTH 

Present Worth of Capital (10% discount rate) 
Present Worth of O & M (10% discount rate) 

Present Worth Total 

Subsequent Years 

$ 3,600 
$ 8,200 
$ 2,700 
$42,000 
$ 6,000 
$ 3,000 
S 3,000 

$68,500 

$13,500 

$82,000 

$430,000 
$330,000 

$760,000 



15 

roughly the oorthem ~half of the west side contaminant plume would 
migrate toward GJ6. contaminants located south of the contaminant plume 
t..UUl.d be drawn to the extraction well. Figure 6c shows that a second 
divide is located beneath the Wisconsin River. Contaminants near the 
source area woUld be prevented fran mi.grating away frcm the source to the 
east or north. An extraction well at this location accomplishes control 
of contaminant migration away fran the source to both the east and west 
well fields, while capturing a large portion of the west side contaminant 
plume. 

A con:::eptual system layout for the southern groundwater extraction and 
diseharge system is shown of Figure 8. A well anl p.m-p house are located 
on Marathon Electric property east and slightly north of the southeast 
comer of the Marathon Electric marrufacturing building. Section B-B' 
(Figure 10) sh:Jws that a 150 foot, 16 inch dianeter well with a 60 foot 
screen would be constructed. A small p..m,p muse woUld be constructed at 
the well head and a stripp-~ tor.Jer would be provided. Approximately 220 
feet of buried gravity ai-seha.I"ge piping would then extend south across 
Marathon Electric property to an existing storm sewer manhole. A 42-iru:11 
stonn sewer drops fran the manhole to an out fall at the v,iisconsin River 
shoreline. 

ARARs for Alternative 3 are sumrarized in Table 5. 'Ihe action would 
comply with NR 140 requirenents. State groundwater quality standards 
apply to the alternative. Drinking water standards (M:Ls) for VO::s can 
be achieved by treatment of water from CW6 at the City water treatment 
plant. 'llle highest contaminant concentrations observed in the west side 
contaminant plume are less than effluent limits, so water quality-based 
effluent limits can be satisfied. Technology-based effluent limits can 
be satisfied with the VO:: stripping technology. 'llle PAT requirement will 
be determined by the WINR during the design phase of the project. 

Probable costs for Alternative 3 are surrmarized in Table 7. Major­
capital cost items include the extraction well, p..m,p house, stripping 
tower and foundation, centre-ls and utilities, trenching, piping and 
piping app.rrt.enances. Major operation and maintenance cost items include 
energy costs, sampling and m:>nitoring, analytical laooratory services, 
routine systen.s inspection and maintenance, and reporting. capital costs 
are estimated to be $422,000. 'llle first year operation and maintenance 
costs are estimated to be $105,000 and annual operation and maintenance 
costs for subsequent years are estimated to be $81,000. The five-year 
present net w'Orth (10% discount rate) associated with the above costs is 
$750,000. 

Response objectives would begin to be met shortly after extraction well 
:p.mping begins. A design and construction period of less than six ironths .. 
is considered realistic for this action. 'lhe time until long-tenn 
protection is achieved deperns on the time required for CW6 to draw in 
contaminants from the northern half of the west side contaminant plume 
and from the shallow groundwater plume caused by the discharge of CW6 
into Bos creek. 
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. TABLE 7 
SUMMARY OF PROBABLE COSTS: ALTERNATIVE 3 

PHASED FEASIBILITY STUDY 
WAUSAU WATER SUPPLY NPL SITE 

WAUSAU, WISCONSIN 

CAPITAL COSTS 

Item 

Extraction Well 
Well House and Utilities 
Well House Piping and Appurtenances 
Discharge System 
Stripping Tower, Foundation, Appurtenances 

Capital Facilities Subtotal 

Engineering Design (25%) 
Contract Administration (10:) 
Legal and Administrative (10:) 

Capital Subtotal 

Contingencies (20%) 

Capital Total 

Cost 

$57,000 
$14,000 
$10,000 
$12,000 

$150,000 

$243,000 

$61,000 
$24,000 
$24,000 

$352,000 

S 70,000 

$422,000 

ANNUAL OPERATION AND MAINTENANCE COSTS 

Water Levels 
Water Quality 
Flow Monitoring 
Energy 
General O&M Labor 
Reporting 
Adm1n1strat1on 

Contingencies (20%) 

O&N Subtotal 

O&N Total 

• 

Ffrst Year 

$ 4,500 
$26,000 
$ 2,700 
$42,000 
$ 6,000 
$ 3,000 
$ 3,000 

$87,200 

$17,400 

$104,600 

FIVE-YEAR PRESENT WORTH 

Present Worth of Capital (10% discount rate) 
Present Worth of O & M {10% discount rate) . 

Present Worth Total 

Subsequent Years 

$ 3,600 
$ 8,200 
$ 2,700 
$42,000 
$ 6,000 
$2,400 
S 2,400 

$67,300 

$13,500 

$80,800 

$420,000 
$330,000 

$750,000 
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Implementation of tilis alternative is not expected to be a problem. The 
technology is readily available, conventional, and well daronstrated. 
construction is straight forward and no unusual features are anticipated 
to be required for the system. coordination between u.s. EPA, WCI\JR, the 
City of wausau, and MaratlD'l Electric Cooipany will be required to 
accarplish inplementation of the system. 

Alternative 4 - Extraction Wells l'brth and, south of Bos Creek 

Alternative 4 is essentially a canbination of Alternatives 2 and 3. 'I\.;o 
extraction wells would be used: one north and one south of Bos Creek. 
'Ibis system v.'00.ld provide plume capture to the north, and source area 
grournwater rarova.l to the south. Extracted grourrlwater would be treated 
at each location and discharged to the Wisconsin River. 

Groundwater flow trodeling was conducted to evaluate the effects of 
p.m,ping sirmJJ.taneously frcm the northern and southern extraction wells. 
Well locations are shown on Figure 8. Grotmdwater flow- rrodeling results 
indicate two divides in the grotmdwater piezometric surface would be 
created in the west side contaminant plume area. One divide would be 
located between the northern extraction well and CW6, and a second divide 
would be located between the northern and southern extraction wells. 
Figure 6d shows the locations of the divides. The northern divide rnns 
a:;;:proximately east-west and is located between Randolph and Burns 
streets. 

PlUire capture would be accooplished such that contaminants in the 
northern one-tilird of the plume would be drawn in by CW6. Contaminants 
in the central portion of the deep west side plume would be captured by 
the northern extraction well. A portion of the shallow contaminant plUine 
,.,,-ould also be drawn in by this well. Contaminants near the source area 
and southern portion of the deep west side plume would be captured by the 
southern extraction well. 

As sha,m on Figure 6d, a large southwest to northeast trending divide in 
the piezorretric surface is located beneath the Wisconsin River. This 
indicates the extraction system would be effective in controlling the -
potential migrating of contaminants to the East Well Field. 
COIT1Pci!"ison of Figures 7c and 7d shows the effect of a shutdown of CW6 for 
Alternati'il'e 4. Figure 7c shows a piezometric surface contour map for the 
Alternative 4 system with GI3, CW6, CW7, and CW9 p.m,ping at a combined 
rate of 1437 gpn ( 11 cfs) . Figure 9d shows a corresponding map for 
Alternative 4 with CW6 off-line and C~3, CW4, CW7, and CW9 :p..m,ping at the 
combined rate of 1437 gpn. With CW6 off-line, the northern extent of 
influence of the extraction systen is shifted a few hundred feet to the· 
north, as indicated by the east-west divide located slightly south of 
Burns Street. contaminants located north of this divide would be drawn 
to..Jard CW7 and CW9. 

Conceptual system layouts for the groundwater extraction, treaanent, nl1d 
discharge systen are shown on Figure 8. The cross section for the t\,'O 
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TABLE 8 
SUMMARY OF PROBABLE COSTS: ALTERNATIVE 4 

PHASED FEASIBILITY STUDY 
WAUSAU WATER SUPPLY NPL SITE 

WAUSAU, WISCONSIN 

CAPITAL COSTS 

Item· 

Extraction Wells 
Well Houses and Utilities 
Well House Piping and Appurtenances 
Discharge Systems 
Stripping Towers, Foundations, Appurtenances 

Capital Fac111t1es Subtotal 

Engineering Design (25%) 
Contract Administration (10%)-
Legal and Administrative (10%) 

Capital Subtotal 

Contingencies (20%) 

Capital Total 

Cost 

$112,000 
$28,000 
$20,000 
$30,000 

$300.000 

- $490,000 

$123,000 
$49,000 
$49.000 

$711,000 

$142.000 

$853,000 

ANNUAL OPERATION ANO MAINTENANCE COSTS 

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

Contingencies (20%) 

O&M Subtotal 

O&M Total 

First Year 

$ 4,500 
$ 32,000 
$ 3,500 
$84,000 

- $ 11,000 
$ 3,000 
$ 3.000 

$141,000 

$28,000 

$169,000 

FIVE-YEAR !'RES~"'T WORTH 

Present Worth of Capital (10% discount rate) 
Present Worth of O & H (10% discount rate) 

Present Worth Total 

Subsequent Years 

$ 3,600 
$10,000 
$ 3,500 
$ 84,000 
$ 11,000 
$ 2,400 
S 2.400 

$117,000 

$ 23.000 

$140,000 

$ 850,000 
$ 550,000 

$1,400,000 
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systan.s are shown on Figures 9 am 10. 'Ihe details of each systen have 
been discussed previously. 

Resp:mse objectives would be met shortly a£ter the wells begin :p..mping. 
Contaminants not captured by the systan would be drawn into CW6. 

A design am construction period of less than six nonths is considered 
realistic for this action. 'lhe time until risks to water constmlE!rs are 
minimized would be the time required for OJ6 to draw in contaminants in 
the plurre beyond the influence of the northern extraction w-ell. 

ARARs for Alternative 4 are Slltl'narized in Table 5. 'Ihe action will 
comply with NR 140 requirements. State groundwater quality standards 
awly to the alternative. Drinking water standards can be met CM::Ls) for 
VO:S by treatment at the City water treatment plant. The highest 
contaminant corx:::entrations observed in the west side plume are less than 
effluent limits, so water- quality-based effluent limits can be satisfied. 
Technology-based effluent limits can be satisfied with the vcc stripping 
t~hnology. 'Ihe :Btcr' requiranent will be determined by the M:NR curing 
the design :phase of the project. 

Probable costs for Alternative 4 are surnnarized in Table 8. Major 
capital cost i tens include the extraction wells, µ..imp houses , stripping 
tower and foundation, control systems and utilities, trenching, and 
piping. Major O&M i tens irx:::lude energy costs, sampling and rroni to ring, 
analytical laboratory services, routine systems inspection and 
maintenance, and repJrting. capital costs are estimated to be $853,000. 
The first year operation am maintenance costs are estimated to be 
$169,000, and anrrual operation and maintenance costs for subsequent years 
are estimated to be $140,000. The five-year present net 1,,orth (10% 
discount rate) associated with the above costs is $1,400,000. 

'As with Alternatives 2 and 3, implementation is not expected to be a 
problem. Technologies are_ readily available and well derronstrated. 
Coordination between U.S. EPA, Wll'-IR, the City of wausau, and Marathon 
Electric w'Oulc:l be required to implement the system. 

VIII. sur-r-ARY OF CCT•IPARATIVE ANALYSIS OF ALTERNATIVE.5 

In order to detennine the nost appropriate alternative that is protective 
of hunan health and the environment, attains ARAR.s, is cost-effective, 
and utilizes permanent solutions and treatrrent technologies to the 
IT0Xi.m..Im extent practicable, alternatives were evaluated against each 
other. COmpa.risoI"lS- were based on the nine evaluation criteria outlined 
in S?>.RA. A surrmary of the canparison is provided in Table 9. Following· 
is a discussion of each of the criteria and the alternatives' performance 
against each of these. 



Evaluation 
Factor 

Short-Tel'II 
Effect tvencs s 

Long-Tena 
Effectivene'<: 

( ( 

TABLE 9 

SUtV1ARY OF ALTERNATIVES £VALUATION 
PIIASED FEASIBILITY STUDY 

VAUSAU WATER SUPPLY NPL SITE 
VAUSAU, VISCONSIN 

Alternative l 
No Action 

No additional protection of 
connunlty and workers ts required. 

Production Vell CV6 draws tn 
contaminants fro■ west side plume 
Indefinitely. 

voe reaoval at water treat■ent 
plant provides protection of water 
consumers. 

Period of exposure to trace · 
contaminants In treated water fro■ 
west side plume _ts longest. 

Requires longest time for 
purging aquifer due to lack 
of active remediation. 

A lternat Ive 2 
Northern 

Extract Ion Vell 

Risk to workers during 
Implementation addressed by 
standard personal 
protection. Risks to 
co111111unlty considered 
minimal. Production 
Vell CW6 draws In 
contaminants fro■ northern 
one-third of west side 
plume. voe removal at water 
treatment plant provides 
protection of water 
consumers. 

Period of exposure to trace 
contaminants In treated 
water Is shortest similar to 
Alternative 4). 

Requires longest time for 
purging aquifer among action 
alternatives. 

( 

A lternat ht 3 
Southern 

Extraction Well 

Risk to workers during 
l ■ple11entatton addressed by 
standard personal 
protection. Risks to 
coanunlty considered 
■tnl■al. Production Well 
CW6 draws In contaalnants 
fr011 northern one-half of· 
west side plu■e. voe 
removal at water plant 
provides protection of 
water consumers. 

Period of exposure to trace 
contaminants slightly 
longer than Alternatlves 2 
or 4. 

Requires Intermediate ti■• 
for purging aquifer among 
action alternatives 
(substantially less than 
Alternative 2). 

Contaminants drt· n away from source 
by production w lls. 

Contaminants drawn away from Contaminants captured near 
source before capture. source area. 

Migration of co tamlnants to east 
well field ts 1 kely. 

Could achieve HCLs and State 
groundwater standards on west side 
due to long term purging by 
municipal Production Wells CW6

1 (west side) and CWl (east side,. 

'· 

Provides protection against 
eastward contaminant 
11igratlon. 

Can achieve HCLs and State 
groundwater standards on 
west side due to purging by 
Production Well CU6 and 
northern extraction well. 

Provides best protection 
against eastward 
contaminant mtgratton. 

Can achieve HCLs and State 
groundwater standards on 
west side due to purging by 
Production Well CU6 and 
southern extraction well. 

Alternative 4 
North and South 
Extraction We 11 

( 

Risks to workers during 
l ■ple■entatton addressed 
by standard personal 
protection. Risks to 
co11111unlty considered 
■tnt■al. Production Vell 
CW6 draws In conta■lnants 
fro■ northern ·one-third of 
west side plu■e. voe 
removal at water plant 
provides protection of 
water consumers. 

Period of exposure to 
tracelcontamlnants In 
treated water ts 
shortest (st ■tlar 
to Alternative 2). 
Requires shortest 
time for purging 
aquifer among action 
alternatives. 

Conta■tnants captured near 
and away fro■ source area. 

Provides best protection 
against eastward 
contaminant migration. 

Can achieve HCLs and 
State groundwater 
standards on west 
side due to purging 
by Production Well 
CU6 and two extraction 
we 1 ls. 



Evaluation 
Factor 

( 

Reduction of 
Toxicity, 
Hobil ity, 
Volume 

Implementability. 

TABLE 9 (Continued) 

SUHHARY Of ALTERNATIVES EVALUATION 
PHASEO FEASIBILITY STUOY 

WAUSAU WATER SUPPLY HPL SITE 
WAUSAU, WISCONSIN 

None 

A lternat he 1 
No Action 

Technical feasibility not 
relevant, because no additional 
technologies are used. 

Not administratively feasible 
because public water supply Is 
threatened with long-term 
conta11inatlon. 

No additional services 
required. 

I, 

Alternative 2 
Northern 

Extract ion Well 

High capacity well and 
discharge syste■ are 
reliable. Repair or 
replace~ent in relatively 
short time is feasible, 
should failure occur. 

Long term ■anage■ent 
consists of monitoring water 
levels, water quality, 
discharge quantity, and 
routine ■afntenance. 

None 

Well, treatment and 
discharge are conventional 
and readily constructed. 
Potential future actions are 
not precluded. System 
effectiveness and 
performance are readily 
monitored. 

Coordination between U.S. 
EPA and WDNR for plan review 
and approval. Coordination 
with local agencies is 
required. Coordination with 
PRP group may be required. 
No apparent administrative 
difficulties. 

Required technologies and 
services are available. 
Off-site services including 
POTW and sanitary landfill 
may be requiredl and are 
considered avai able. 

( 

Alternative 3 
Southern 

Extraction Well 

High capacity well and 
discharge syste• are · 
reliable. Repair or 
replace■ent in relatively 
short tt■e ts feasible, 
should failure occur. 

Long tera aanage■ent 
consists of ■onttortng 
water levels, water 
qu'altty, discharge 
quantity, and routine 
■atntenan<:•• · · 

None 

Well treat■ent and 
discharge are conventional 
and readily constructed. 
Potential future actions 
are not precluded. Syste■ 
effectiveness and 
perfor■ance are readily 
monitored. 

Coordination between U.S. 
EPA and WDNA for plan 
review and approval. 
Coordination with local 
agencies Is required. 
Coordination with PAP group 
may be required. No 
aeparent administrative 
d1 ff icu lt ies. 

Required technologies and 
services are available. 
Off-site services including 
POTW and sanitary landfill 
■ay be requiredl and are 
considered aval able. 

( 

A 1ternat Ive 4 
North and South 
Extraction Well 

High capacity well and 
discharge syste■ are 
reliable. Repair or 
replacement in relatively 
short time is feasible, 
should failure occur. 

Long tera management 
consists of 110nitoring 
water levels, water 
quality, discharge 
quantity, and routine 
■aintenance. 

None 

We 11, -·treatment and 
discharge are conventional 
and readily constructed. 
Poteptial future actions 
are not precluded. System 
effectiveness and 
performance are readily 
monitored. 

Coordination between 
U.S.EPA and WDNA for plan 
review and approval. 
Coordination with local 
agencies is required. 
Coordination ~fth PAP 
group ■ay be required. No 
apparent administrative 
difficulties. 

Required technologies and 
services are available. 
Off-site ser~ices 
including POTW and 
sanitary landfill ■ay be 
required, and are 
considered available. 



Evaluation 
Factor 

Cost 

Comp1tance wtth 
AAARs 

Overall Protection 
of Hu111an Hea 1th 
and Environment 

( 

TABLE CJ (Continued) 

SUHNARY Of ALTERNATIVES EVALUATION 
PHASED FEASIBILITY STUDY 

WAUSAU WATER SUPPLY NPL SITE 
WAUSAU, WISCONSIN 

A lternat Ive 1 
No Act Ion 

No direct 110netary cost 

HCLs achieved for aunlclpal water 
supply. 

HCLs and State groundwater 
standards ■ay be achieved in 
aquifer in long term. 

HCLS are ■et by voe removal at City 
water treataent plant. 

Period of exposure to trace 
residual VOCs (after treatment) Is 
maximized. 

Continued ■igration from source to 
west side and east side well 
fields. 

'· 

Alternative 2 
Northern 

Extract ion We 11 

Capital $432,000 
1st year O&H $105 000 
Subsequent Annual b&H 

$82,000 
5-Year Present Worth 

$760,000 
Discount Rate 10\ 

HCLs achieved for ■unlclpal 
water supply. 

co■plles with NA 140 
requlre■ents for response to 
groundwater contutnatlon. 

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

Effluent standards can be 
11et for contaminants in 
discharge. 

Other Identified action-
specific AAARs related to 
desiyn, review and a~proval, 
cons ruction and 110n torlng 
can be met. 

HCLs are ■et by voe removal 
at City water treatment 
plant. 

Provides greatest reduction 
in period exposure from west 
side Production Well CW6. 

Contaminants drawn away fro■ 
source prior to capture. 

A ltemat he 3 
Southern 

Extraction Well 

Capital $422,000:; 
1st Year O&H $105 000 
Subsequent Annual b&H 

$81,000 
5-Year Present Worth 

$750,000 
Discount Rate 10\ 

HCLs achieved for ■unlclpal 
water supply. 

' c::rltes with NA 140 
require■en s for response 
to yroundwater 
con ulnatlon. 

HCLs and State groundwater 
standards could be achieved 
In aquifer In long ter■• 

Effluent standards can be 
■et for contuinants In 
discharge. 

Other Identified action~ 
specific AAAAs related to 
design, review and 
approval, construction and 
110nitorlng can be ■et. 

HCLs are ■et b{ voe re110val 
at City water reat■ent 
plant. 

Provides substantial 
reduction In period of 
exposure fro■ west side 
Production Well CW6. 

Conta■inants removed fora 
aquifer near source area. 

A 1 ternat Ive 4 
North and South 
Extract Ion We 11 

Capital $853,000 
1st year O&H $169 000 
Subse3uent Annual b&H 

$14 ,000 
5-Year Present Worth 

$1,400,000 
Discount Rate 10\ 

ltCLs achieved for 
iaunlclpal water supply. 

COllpltes with NA 
·•40 requirements for 
resr,nse to groundwater 
con ulnation. 

HCls and State groundwater 
standards could be 
ac~ieved in aquifer in 
long term. 

Effluent standards can be 
■et for contaminants In 
discharge. 

Other identified action-
specific ARARs related to 
design, review and 
approval, construction and 
110nitorlng can be met 

HCLs are ■et by voe 
removal at City water 
treatment plant. 

Provides greatest 
reduction of period of 
exposure fro■ west side 
Production Well CW6. 

Conta■ inants re110ved fro■ 
aquifer near source area. 



Evaluation 
Factor 

{ 
I 

State and co-,ntty 
Acceptance 

( 

TABLE 9 (Cont lnued) 

SUNHAAY OF ALTERNATIVES EVALUATION 
PHASED FEASIBILITY STUDY 

WAUSAU WATER SUPPLY NPL SITE 
WAUSAU, WISCONSIN 

A lternatlve l 
No Act Ion 

No source area control. 

Requires ■ost time to purge 
contaminants fro■ aquifer by sole 

· reliance on City supply wells. 

Ltkely would not co■ply with ARARs. 

likely not acceptable to the State. 
Specific concerns or prefetences to 
be addressed in the Record of 
Dec ts ton. 

1, 

A lternattve 2 
Northern 

Extraction We 11 

Some potential for 
contaminant ■lgratlon to 
east well fiela. 

Reduces time required to 
purge contaminants fro■ 
aquifer. 

Co■plles with Identified 
ARARs. 

Specific concerns or 
preferences to be addressed 
in the Record of Decision. 

( 

Alternatt·v• 3 
Southern 

Extraction Well 

Best source area control, 
■lnl■lzlng ■lgratlon to 
east well field. 

Substantially reduces tl■e 
required to purge 
conta■lnants fro■ aquifer. 

Complies with identified. 
ARARs. 

Specific concerns or 
preferences to be addreiled 
In the Record of Decision. 

( 

A 1 ternat Ive 4 
North and South 
Extraction Well 

Best source area 
control,alnl■lztng 
■tgratlon to east well 
field. 

Requires least tl■e to 
purge contaminants fro■ 
aqutfer. 

Co.plies with identified 
ARARs. 

Specific concerns or 
preferences to be 
addressed In the Record of 
Dech ion. 
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1. Short-Term Effectivene&S 

Each of the alternatives (except It> :Action) is accompanied by similar 
srort-term risk to workers am the camumity. 'Ihese potential risks are 
associated with exposing contaminateQ materials from subsurface areas. 
Alternative 2 uses the area m:>st accessible to the camunity, bUt access 
can be controlled. Alternative 3 would be inplanented on private 
property, rut plant workers may be nearby. h:cess to the construction 
area can be controlled. ltlt.ernative 4 involves both areas. In all three 
cases, site workers can be protected by personal protection equipnent. 
None of the alternatives are considered to present appreciable risks to 
pop..ilations away fran the construction areas, and vapor m:m.i taring can be 
used during construction. 

Response objectives can be met by each of the action altern.J.tives, and 
the desired hydraulic influence by extraction wells is expected to be 
realized within several weeks of the start of p..m,ping. The effects of 
the various systans can be-sumnarized as follows. 

* Alternative l - provides no active rezrediation of t11e aquirer. 
Contaminants would be drawn to C"t,r6 from tl1e source area. 
Contaminant migration to the east is also anticipated as a result of 
CW3 p.mping. 

* Alternative 2 - provides capture of awroximately tl1e southern 
two-thirds of the west side plume. contaminants in roughly the 
northern third of the plume would migrate to C'vJ6. Contaminants would 
be reroved from the aquifer as they are drawn away fra.'Tl tl1e source 
and are intercepted by the northern extraction well. The northern 
well is expected to have an influence extending east of the source 
area, beneatl1 the Wisconsin River, thereby reducing tJ1e potential 
for eastward migration of contaminants. 

* Alternative 3 - provides capture of awroximately the southern 
half of the plume. Migration of contaminants to a-16 would also 
occur under the alternative. 'Ihe southern extraction well is 
expected to have a pronounced in£luence extending beneatl1 the 
Wisconsin River thereby preventing µJte.'1tial eastward migration rrore 
effectively than Alternative 2. Contaminants near the source area 
would be rerroved before migrating ot:t-site, altl1ough tl1e northern 
extent of in£luence (for drawing back contaminants) is less than for 
Alternative 2. 

* Alternative 4 - combines Alternatives 2 and 3. The northern extent 
of plume capture would be similar to that under Alternative 2. 

· Rerroval- of contaminants ar.d control of migration away from tl1e 
source would be accomplished as under Alternative 3. 

Under each of the alternatives, contaminated water in tl1e non."1crn 
section of the west side plume would migrate to C'W6, and contami 1121.ted 
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water would be treated at the City water treatrrent plant for rem:,val of 
"vl:X:s. 

Because of the differerce arrong the alternatives in the areas of 
extraction well influence, the major-distinctions arrong the alternatives 
are: (1) the time required to achieve protection an:i (2) control/capture 
of source area groundwater. 

2. Long-Term Effectiveness and Penranence 

There are differences in the time required to achieve long-tenn 
protection of the p.lblic water sa£ety, as discussed above. However, each 
of the alternatives (including No Action) is expected to achieve low 
contaminant concentrations (i.e., awroaching M::Ls and State groundwater 
standards) as a result of aquifer :p.rrging. The long-tenn residual risks 
are 'therefore similar for each of the alternatives, but interim (s11ort­
term) risks are different, as discussed above. 

'Ille reliability of each of the action alternatives is similar. Large 
p::>rtions of the west side contaminant plume would be captured. The No 
Action alternative is less reliable, because CW6 is used as t11e sole 
protection for the west side wells. contaminants wuuld also migrate to 
the East well Field under the No Action alternative. 

The technologies used in each of the alternatives are relatively simple 
and reliable. E.ach of the alternatives relies on CW6 initially as tJ1e 
last barrier to additional west Well Field contamination. TI1e 
consequences of failure wou.ld be similar for each of the alten1atives, 
i.e. , contaminated water would be dra\.JTl toward CW6. In the event of 
rerredy failure, risk to water consumers should be no greater tlian at 
present, as long as the City keeps CW6 in operation and maintains 'ilO:; 
rerroval capabilities at the water treatment plant . .. 
3. Reduction in Toxicity. r-bbilitv and VolllI!'€ 

NJ reduction in toxicity, rrobility, or v'Olume of waste or 11a.Za.rdous 
substances are achieved by any of the fo1rr alternatives. SUcl1 reduction 
of toxicity, rrobility, or volume is not cost-effective when compared witl1 
the effectiveness and relatively lc,.,rer cost of an extraction well and air 
stripping system alone, versus a system which utilizes granular activated 
carton to control air emissions, considering the relatively low levels of 
contaminants to be treated. 

4. Implementabi litv 

The individual technologies used in each of the alten1atives .are 
conventional and well daronstrated. No unusual diffjculties in 
construction of wells or treatment and discharge systems are anticjpatecl. 
Alternativ-es 3 and 4 rray involve trench excavation through rubble in the 
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fonoor City landfill, nit this aoes not ~ to constitute a 
sunstantial disadvantage to these alternatives. 

'lhe techn:>logies am services used under each of the alternatives are 
conventional am similar. Required .contractor services for extraction 
well, treatment systen am discharge systen construction are similar and 
available. Each alternative requires a clean water supply for well 
constnJCtion, am canpliant off-site facilities for disp:,sal of :;ossible 
drill cuttings arn;or trench SJ;X>ils, and for treatnent and dis;:osal of 
drilling fluids, if required. Services and materials are considered to 
be available for each alternative. 

Coordination between u. s. EPA, WINR, the City of wausau, and, under 
Alternatives 3 and 4, Ma.rathan Electric, would be required for each of 
the alternatives. Potential future actions \.IOuld be pJssible and 
effectiveness could easily be rronitored with each of the alternatives. 

s.~ 

Estimated costs for the alternatives are presented in Tables 6 
through 8. Major capital cost items for each alteniative include 
extraction well, :i;:::unp house, stripping toi,,·er and foundation, control 
systens, utilities, trenching, and piping. Major operation and 
maintenance i tens include energy costs, sampling and rroni tor in~, 
analytical laboratory services, routine systems inspecticn, and 
maintenance and repJrting. capital, annual operation and maintenance, 
and five-year present worth costs (10% discount rate) are surnnarized in 
Table 9. Variation in costs of major capital and O&M i tens do not affect 
the cost comparison, beeause similar items are included in each 
alternative. 

6. Compliance with ARAR.s -
"As sho'w'Il in Table 5, the same ARARs were identified for each of the 
action alternatives. State groundwater standards could be met in the 
long-term. Drinking water M:Ls can be met under each alternative due to -
water treatment by tlle air strippers prior to distribution. 

Technology-based or water quality-based effluent limitations can be met 
by each of the action alternatives. Other action-specific AR~ can be 
met by each of the alternatives. CERCT.A exernpt.S on-site actions from 
pennit requirements, but State review of plans will be required. 

7. Overall Protection of Human Health and the Environment 

S11ort-tenn.s risk associated with the _contaminated water supply can-· be 
arldres.sed by treatment for vex: rerova.l at the water treatroe.'1t plant. 'Ihe 
alternatives differ in their ability to capture contaminants ~nd in U1e 
tirre required to achieve long-tenn protection of the water supply and a 
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resulting risk redu...."'t.ian. Alternative 2 is less effective than 
Altemati ve 3 or 4 in controlling source area contaminants , because 
Alternative 3 and 4 incorporate source area groundwater rerroval and 
Alternative 2 draws contaminants away irom the source before tl'iey are 
captured. 'lbe time required un:ier Alternatives 2 and 3 would be longer 
than for Alternative 4. '!he R> Action alternative would require the 
longest tine to achieve long-term. protection. 

Ultimately, the long-tenn· resiaua.l. risks are expecterl to be similar for 
each of the alternatives. lt)ne of the action alternatives are 
anticipated to have substantial adverse effects an pmlic health or the 
envirorunent as a result of illplementation. Effluent standards can be met 
to protect surface water quality. Each of the alternatives, except for 
It> Action, Cali)lies with ARM.s. 

a. state K:ceotance 

The State has expressed favor for Alternative 3 with the prov~s1on for 
impleman.tation of an additional well if Alternative 3 does not achieve 
re.sp::>nse objectives for this operable unit. The State and U.S. EPA will 
work together in determining whether Alternative 3 is ad1ieving tl1e 
objectives. A discussion an criteria to be used in evaluating the 
perfonnance of this ranedy is included in Section IX of this document. 

9. cormunity Acceptance 

The City of Wausau and Marat.hon Electric , both of whom are PRPs, have 
expressed a preference for Alternative 3. However, they have also 
expressed a desire to i.nq:>lement an alternate treatment tecl1110logy tll..."lt 
meets the technology-based requirenents of BAT in the Clean Water Act. 
The conm.mity in Wausau has not expressed a preference for any 
alternativ-e. Specific corments received during the p.lblic comnent _period 
and at the p.lblic meeting for the prop:::>sed plan are addressed in tJ1e 
resp:::>nsiveness surnnary included with this document. 

surr;rary of eomparison 

Under Alternative 1 (no action) , contaminants would be µ.rrged only 
through p.m,ping of CW6. Neither control of eastward contaminant 
migration nor protection from further west side contamination would be 
achieved. This alternative is not consistent with the objectives for the 
interim resp:mse action at the site and is therefore not considered a 
viable option for the site. 

AlthOugh Alternatives 2, 3, and 4 provide similar results when evaluated 
against the nine criteria, there are some ilt;::ortant differences. 
Alternative 2 provides the least arrount of time in which contarni.nai1ts 
wi 11 continue to reach CW6 , but it requires the longest time for aquifer 
p.rrging. Under Alternative 4, t11e arrount of time contaminants will 
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migrate to City Well 6 is the sane, however, Alternative 4 requires the 
least am:::>unt of p..irge time. Altemati ve 3 has an intermediate time 
associated with l:oth these factors. Alternative 2 provides less 
protection against eastVcll'd migration than Alternatives 3 and 4, arxi it 
results in roving contamination frcm--, the source area further into the 
aquifer before capture by the eKtraction well. 

'lllese two factors, in acdition to requiring the longest p.irge time of t11e 
three action alternatives, makes Alternative 2 the least attractive. 
Bet.ween Alternatives 3 am 4, the p..irge time am costs are the major 
differences. Because CW6 is acting as a contaminant barrier well in the 
West Well Field, and the water is treated to safe drinking levels, the 
small difference in :r;urge time between Alternatives 3 and 4 is not 
considered to cause any acditional long-term health risk. Therefore, 
because Alterative 4 is twice as costly without providing additional 
protection, Alternative 3 is considered the cost-effective alternative. 

IX. SELEx:::'IED REMEDY AND ~ DEI'EHMINATICNS 

Section 121 of ~ required that all remedies for Sl.lperfund sites be 
protective of human health and the envirornnent, comply wit11 ARARs, be 
cost-effective, and utilize permanent solutions and alternate treatment 
technologies to the maxinum extent practicable. Alternative 3, with the 
rrodification presented below, is believed to provide the best balance of 
trade-offs arrong alternatives with respect to the criteria used to 
evaluate renedies. Toe rrodification includes the implerrentation of an 
additional extract.ion well if Alternative 3 is unable to perform as 
nodelled, thereby failing to neet the response objectives for this 
operable unit, as outlined earlier. Based on the evaluation of t11e 
alternativ-es, U.S. El?A an:i the State of Wisconsin believe tl1at 
Alternative 3 (rrodified) 'WO\lld be protective, attain ARARs, be cost­
effective, and wuUld not be inconsistent with the final remedy at the" 
site. The final renedy will attenpt to utilize :permanent solutions and 
alternate treatment technOlogi~ or resource recovery technologies to the 
maxi.nu.ml extent practicable. 

The selected renedy entails: 

* Installation of an extraction well located in the southern portion of 
the contaminant plume; 

* Inplerre.ntation of a treatlrent system for rerroval of VO:s; 

* Discharge of the treated water to the Wisconsin River; and, 

* Provision for implerentation of an additional well, as necessary. 

Detennination of whether the initial well neets the resp:mse objectives 



·-

23 

for this renedial action will be made following start-up of the systen. 
Criteria used in making this determination include: 

* 'lhe extent of the cone of depression created by p.m,ping of the 
extraction well; 

* 'llle ability of the extraction well to capture the plLnne; 

* 'lhe aITO\.lllt of vO:s rem:>Ved by the systen over tiroo ; ard, 

* 'Ille systen' s ability to protect an and CW9 fran contaminants, shollld 
CW6 fail. 

Evaluation of the systen will be based on data collected from existing 
noni toring wells during start-up· and after the systen achieves steady 
state conditions in the aq..lifer. 

As stated above, the rE!m=dy is considered the rrost cost-effective 
remedial action. It cc:rrplies with Federal and State ARARs. It is 
protective of human health and the envirorurent by mitigating contaminant 
novanent towards CW6 and by providing protection against operational 
failure of CW6 or the air strii;:,per currently treating water from C·J6. 
Requirements of Section 12l(b) (1) (A-G) which have been determined to be 
citt)licable to this oF,erable unit are discussed below. If a particUlar 
section is not addressed, it was determined not to be applicable to this 
operable unit. 

1. Protection of Hunian HeaJth and the Environment 

Based on the risk assessment developed for this operable unit, chronic 
exi:osure to low levels of VCX:s, and contaminant plume migration to the 
West Well Field are the identified risks associated with the west side 
contaminant plume. Implementation of an extraction ....-ell in close 
proximity to the source area, and treatment of extracted ground'water 
under Alternative 3 provides protection to huinan health and the _ 
environment by reducing chronic exposure to low level VCX:s and providing 
additional protecticn to the west well field fran plt.nne migration. An 
added benefit of this alternative is the capture of contaminants 
migrating eastward under the Wisconsin River toward CW3. 

Additional protection is also provided if Alternativ-e 3 does not perform 
as predicted.. The provision for implanentation of Alternative 4 if 
necessary provides a backup to the southern extraction well in the event 
that Alternative 3 does not control plume migration in the northe1n P3,rt 
of the study area. 

Implenentation of Alternative 3 will not i:ose any unacceptable short-term 
risks or cross-media impacts to the site, the workers, or the comnunity. 
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2. Attaiment. of Applicable or Relevant ana Appropriate Reguirerrents of 
EoYirornrenta J Laws 

Alternativ-e 3 will be designed to meet all a,wlicable or relevant and 
appropriate requirements (1'R1\Rs) of -Federal and nore stringent State 
envirornental laws. Table 5 lists the ARARs that awly to each of the 
action alternatives and the following discussion provides the details of 
the ARARs that will be met by Alternative 3. 

a. federal: c1ean water act CQJA) 

Discharge of extracted. groundwater is subject to the requirenents of the 
Clean Water lict. Ambient Water Q.lality Criteria (1',v,Q:) for protection of 
freshwater aquatic organisms related. to discharges to surface bodies is 
an ARAR. General requiraxents for discharges to surface waters under t11e 
Wisconsin Pollutant · Discharge Elimination System (WPDE.S) discharge 
regulations are also an ARAA. 

Treatment of extracted. groundwater prior to discharge is an ARAR. 
section 30l(b)(2) of the Clean Water Act requires the application of Best 
Available Technology (13AT) econanically achievable to treat :i::ollut.ants 
prior to discharge. 13AT is detennined on a cas~by--case basis by tl1e 
WCNR p.rrsuant to section 402 (a) ( 1) of tl1e Clean Water Act, using 
guidelines outlined in 40 CFR 125.3. 

b. Federal; Safe Drinking Water Act (Sil~l /State; C11apter NR 109 
Wisconsin Mninistrative Code (WACl 

The srwA. and corresponding State standards specifies maximum contaminant 
levels (r-t:Ls) for drinking water at p.lblic water supplies. Since VCX:s, 
and in particular 'ICE, are regulated under the SCWA M:L.5, requirements· 
for achieving M:::Ls are relevant and appropriate for this remedial action. 

c. State: 01a2ter NR 140 WAC 

Wisconsin grouru::t..rater protection Mninistrative Rule, Ola.pt.er NR 140 Wl\C, 
regulates p.lblic health groundwater quality standards for the State of 
Wisconsin. The enforceable groundwater quality standard for 'ICE is 
1. 8 ug/L. Groundwater quality standards as found in NR 140 WAC are ~11\Rs 
for this remedial action . 

d. State: O)apters NR 102 WAC and NR 104 WAC 

01.apters NR 102 and NR 104 of the Wisconsin Mninistrati ve Code regulate 
surface water quality starmrds and discharges of wastewater to surfi'lce 
water, respectively. under NR 102 WAC, interim values used for 
establishing effluent limits for the contaminants of concern are T13C (to 
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be considered), for this renedial action. NR 104 WAC sets effluent 
limits and clasSifies surfaces waters in the State of Wisconsin. 

e. State; O)apt.er NR 112 Yf>tC 

Olapter NR 112 WAC ad1resses well construction am p.mip installation for 
extraction wells Which wjth:lraw 70 gpn or greater. Re:ruirements under 
this regulation will be addressed during the design piase of the raredial 
action. ~itional action-specific ARARs pert:ainin;;, to construction of 
the reredy will also be adjressed during design. 'lllese include, l::ut:. · are 
not limited to, II1iR 81-84 WAC, nHR 50-53 WAC, am IND 1 and 6 wi:..c. 

f. State; Cllapters NR 200 , 217 , and 219 WAC 

'lhese chapters of the Wisconsin Mninistrati ve COde cover discharge 
pennit applications, effluent limitations, and rronitoring and rep:,rting 
requirements for discharge activities to surface water bodies in the 
State. All substantive technical requirenents under these regulations 
will be met for this remedial action. 

3. cost-effectiveness 

Alternative 3 affords a high degree of effectiveness by providing 
protection from chronic low level exFQsure of 'ICE for production wells 
CW3 and CW6, as well as providing protection fran pluma migration in t11e 
West Well Field. Alternative 3 is the least costly alternative that is 
protective of human health and the environment. 'Illerefore, Alternative 3 
is considered. to be the rost cost-effective alternative that is 
protective. 

-4. utilization of Pennanent solutions and Alternative Treatment 
Technolog:ies or Resource Recovery Technologies to the Maximum Extent 
Practicable 

U. s. EPA and WCNR believe the selected remedy is the rrost appropriate 
alterna.tive for meeting the resp:,nse objectives for this operable tmit. 
All of the alterna.tives evaluated (except No Action) provide adequate 
protection from chronic exposure to low levels of 'ICE and protection from 
plurre migration. Alternative 2 does not effectively provide protection 
from 'ICE migration to the Fast Well Field, nor does it provide for 
capture of contaminants at the source area. Alterna.tives 3 and 4 are 
corrparable with respect to the nine criteria with the exception of p.rrge· · 
time and costs. Because a,/6 is acting as a contaminant barrier well for 
the northern FOrtion of the plume, and the water is treated to safe 
drinking levels through an existing air stripper, the small difference.-in 
pirge time between the two aoes not cause any appreciable additional 
healtl1 risk. Therefore, because Alternative 4 is twice as costly \,'itilout 

-
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providing additional protection, Alternative 3 is the preferred 
alternative. 

Extraction of the contaminated gromldwater in the vicinity of the source 
area will eliminate additional loading Qf contaminants to the aquifer and 
will extract contaminants in the grourrlwater. '!his action will be 
consistent with a final 1euedy to pennanently restore the sole-source 
~fer. Air stripp-irq of extracted water prior to diSCharge is an 
appropriate treatnent considerin1 the low levels that are expected to be 
found and released via the air. 'Ihe treatrrent systen will be determined 
by the t-nJR. duriD3 the design :fha,Se of the project. 'lllerefore, the 
selected remedy provides the best balance of trade-offs with respect to 
the nine criteria and represents the maxim.Im. extent to which pennanent 
solutions and treatment are practicable. 'Ihe final remedy will attBTIPt 
to utilize pe:nranent solutions and alternate treatrrent technologies or 
resource recovery technologies to the maximmr extent practicable. 

s. Preference for Treatrrent as a Principal Elenent 

'Ille statutory preference for rere:lies that employ treatment which 
pernanently and significantly reduces toxicity, rrobility, or volllire of 
hazardous substances as a principal element is not satisfied. Treatment 
of extracted groundwater to reduce toxicity, rrobility, or volume would 
seem to be desirable to satisfy the statutory preference. However , 
treatment of contaminants which permanently and significantly reduces 
toxicity, rrobility, or volurre of hazardous substances was rot found to be 
practicable or cost-effective within the limited scope of this operable 
unit. 

• 
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RF.SRNSIVENE.SS SUM-'IMY: ~ GRCl.INCWM'ER ~CN SITE 
~, WISCCN.5IN 

PURPOSE 

'lhis resEX)llSiveness sunrnary is developed to document camunity involvement 
and concerns during the ¢1evelopnent of the i;:ilaSed feasibility study CPFS) 
for the wausau Groundwater contamination site, Wausau, Wisconsin. Conrnents 
received. during the p.Jblic cament period were considered in the selection 
of the operable unit remedial action for the site. '1he responsiveness 
SUl'll'llary serves o,,io pirposes: It provides U.S. EPA with information about 
camunity preferences and conc:ems regarding the rerred.ial alten-iatives, and 
it shows members of the camunity how their ccmrents were incorporated into 
the decision-making process. 

This document Sl.lllll\aries the oral cam-en.ts received at the µ.iblic meeting 
held CCtaber 17, 1988, and the written comrents receiv-ed during the Public· 
COI'ITl'eI1t period of ectober 3 to ectober 24, 1988. 

OVt:RVIEW 

The preferred alternative for the wausau Groundwater Contamination (Wausau) 
site was announced to the pmlic just prior to the beginning of the public 
carnrent period. 'll1e preferred alternative includes: 

* Installation of a groundwater extraction well in the vicinity of the 
· source of the West Well Field contaminant plume; 

* Treatment of the extracted water; and, 

* The discharge of the treated water to the Wisconsin River ; and 

* A provision for i.rrpl~tion of an additional well, as necessary. 

Judging from the conmen.ts received during the p.lblic cornnent period, all 
parties SUW)rt the extraction of contaminated groundwater from the West-­
Well Field. Howeve!", concern has been expressed over the type of treatment 
systan to be used prior to discharge to the Wisconsin River. 

SUH-MY Of PUBLIC QM1EN1'S l,ND PrGFN;Y R.E:SPCNSE,5 

The. p.lblic ccmnent period was held from ectober 3 to O:::tober 24, 1938 to 
receive corrments concerning the draft phased feasibility stlldy CPFs">·. 
Because of the similarities, individual cooments have been sumna.ri zed and 
grouped where a:ppropriate. 

- -------
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A. Cumeut: 'lhe Mayor of Wausau, the wausau City Council President, and 
MarathOn Electric Corporation have all expressed coocem regarding 
the t~ of treatment system to be utilized for reroval of Volatile 
Organic Carp:)Uilds ('VOCs) fran the extracted groun::twa.ter. Each party 
. indicated that they favor the inplenenta.tion of a passive 
volatilization system for treating vcx::s, rather than a forced-air 
strii:ping system, becauAA of cost considerations. 

A. Resronse: As discussed in the PFS and the Record of Decision (ROD) 
for this operable tmit renedial action, the Clean Water Act (CWA) 
requires treatrnent of the extracted groundwater for \CC reroval prior 
to discharge*. 'lhis requirarent is not based on effluent limits, but 
rather on the availability of treatnent technologies to rerov--e 
contaminants prior to diseharge. 

'lhe resp:,nsibility for regulating discharges under the 0-JA has been 
delegated to the State. 'lllerefore, the type of treatment that wou.ld 
satisfy the ~ requirenent will be determined by the Wisconsin 

- Department of Natural Resources (WD..'\JR) during the design phase of the. 
project. U.S. EPA conservatively prop:>sed an air stri~r for 
treatment of VCX::S in the PFS and ROD only for the :p.lI'pJSes of cost­
estimation, in order to comply with B?\T requirements. However, 
another type of treatment system may also rreet the :sa.T requirement. 
'Ille effectiveness of a passive system for treating vccs will be 
evaluated by the WI:NR. during the design phase of the project. 

B. CCmrent: Wausau Chemical Corp:>ration reccmnended that the propJsed 
raredial action be illlplenented such that t11e contaminants found on 
the east side of the Wisconsin River are not ;ulled to t11e west side 
due to p..m1ping of the prop:>sed extraction well. It further 
recomnended that the remedy IIU.lSt reduce or minimize tJ1e existing 
migration of contamination from the west side sources(s) to the East 
Well Field. 

B. Res::x:m.se: 'Ihe consideration of this ccmnent is enb:>died in the 
selection of Alternative- 3, in that this alternative is expected to 
have a substantial impact on eastward migration of 'ICE. Pumping of 
the extraction well, as outlined in the PFS, is not e.xpected t~· 
induce East Well Field contaminant migration to the West Well Field. 
M:xlelling perforrred during the phased feasibility study supports this 
conclusion. FurtheI110re, water level rronitoring will be perfonned 
during start-up·and subsequent. operation of the system to ensure that 
the desired performance is attained. NrJ adverse impacts will be 
corrected as necessary. 

it'Il1e regulation may be sumnarized as follows: For any discharge of 
contaminants to surface water b:xties, the Best Available Technology (B-"\Tl 
for treatment of that contaminant that is readily available ard not -cost­
prchibitive should be applied prior to discharge of that water. 
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C. Corment: Marathon Electric cori::oration requested that the ROD allow 
U.S. EPA to approve the use of extracted water as a non-contact 
coolant in K:irathOn Electric's foundry operat.ions. 

c. Resoonse: Since the above use of the water was not considered in the 
feasibility study, U.S. EPA would not specifically address this 
request in the RCD. Approval for this type of action would be 
required from the wtNR through issuance of a discharge penni t, and 
thus the decision . will be made during the design phase of the 
project. 

D. CoIT1Tlent: 'Ille City of Wausau and MarathOn Electric Corp)ration have 
!X)inted out the fact that they offered to implemmt (a variation of) 
the preferred alternative over a year ago and-are concerned with the 
apparent lack of action taken so far by U.S. EPA. 

n: Resronse: At the time of the pro!X)sal, cr.s. EPA felt the action 1..ras 
prenature due to identified data gaps regarding contamination pltnteS 
and source areas. Specifically, the location of the source(s) for the 
West Well Field contaminant plume and the occurrence of 'ICE migration 
beneath the Wisconsin River had yet not been identified. 
Furthenrore, U.S. EPA was required to evaluate protective, cost­
effective rEm:!Clies prior to undertaking rE!D8li.al action at SUperfund 
sites. At the tine of the pro!X)sal, no developrent or evaluation of 
alternatives had been CC!Ti)leted. 'Ihe data gaps have now been 
narrowed, and U. s. EPA feels that it is prudent to go forward with 
the iltplanentation of Alternative 3 (mxlified) . 

_, 

3 

------·-..-•·-•- ~- --~ - ... -·.- - -.- -r ·r''.i'• • -----



c,_~e N:. 
'1i:9/88 

~!CHE/~RA~: DAG:S DATE T!TL: 

1 e,;og/24 Reco~d of Co:nmunicatior. 
'~c~ Richard O'~ara of the 
HDNR ~!: Wausau PA and S!. 

' 34/09/2! Record of Communication 
:: Jim Ar.klam cf the WONR 
~e: Wausau P~e1imir.ary 
Assess:ner.': 

• g&/09/25 Record of Communication 

ijQNR ~e: Weusau S!. 

' ~e/!2/2~ Re::~:=~ ::::ur.i:3:•:r. :f 
:?:! -:: Da~ Wi:scr. cf:~! 
HDNR -!: 0::u1aticr.s S!~vec 

• g4/!2/27 Rec:~d :f C:::nunicati:r. :f 
ca!: f~c: D1ck Boers=~ 
~ausau ~ti 1i':ies re: 
alternate source o~ 
~rir.kir.g ~ater ar.d 
cor.tinuir.g efforts 
to :c:!te a new we11 
fiel:. 

2 ga/~2/27 ~e::~: :f c:~~~~~:at~=~ 
:~ ~!1~ ~= ~av~: Py1et­
~es::n S:er TAT re: 
G~:~r.e M3te~ G~?:ier.ts 
•r. rll!~Sl!U. 

=~ Me~::n S:er re: VCC 
~~;~!:~=~ ar.~ ~~~~~ 

~e::~t :r. ~e~oval 
ac:ivities. 

85/01/07 Record of C::munication 
of c?11 t: Ja:k Sa1~ea 
cf the WD~R ~e: Wausau 
wate~ s~;~ly - csage 
3r.d ::u~~ rat~s. 

.,OM!!f!SHH:VE RECORD !NDEX 
WAUSAU, WISCONS!~ 

3ROUNOWATER CONTAMINAT!ON SITE 

AUTHOR RECIPIENT 

· ~ichael St~imbu-US:PA 

~ichael Stri:nou-USEPA 

Michael Strimbu-US:PA 

C::muni:ation Record 

Co~:nunication Record 

·ooc::11 

W!ile~ 



'!ge Ne. 2 
'2/19/88 

T!!U 

2 86/03/19 Record of Conversatior. 
with ~rk Thimke-contact 
person for the PRP's. 
PRP's decline to oarticioate 
in the RI/FS and that t~e 
PRP's p1an to in~tiate 

__ their own investigatior.. 
USEPA wi11 initiate the 
program-fur.dee R!/FS. 

2 96/06/18 ~emo of cal1 from Tom 
Sto lz-er.be!'g of Rfl!T, !r.:: .. 
contractors for ~arathon 
: 1ectri:. or. use of USEPA 
·,e 11 for ..,,ater :neasurements 
and samolir.g and the USEDA 
recommendation on that 
reouest. 

98/~5/13 qecord of ver~al ·•--e~•e 
by Frar.k Revers or. the ocs. 

g3;02;~5 :rar.smitta1 of ar.alyt;:a1 
results :f ,rour.: wate• 
sa:no1e data collected durir.g 
mor.itorin; well ir.stal1atior.. 
~esults sent to Dan LaCerta; 
R.Krueger of Charne, Glassner; 
~ark Thimke of Foley & 
Lardner ar.d J.Lonsdort of 
~cr.sccrf ; Ar.crask. 

fur.ded ~y t~.e 'JSEPA. 

3 !~/~!/~5 ~et:cr.se to !nfcr:naticn 
Re:uest. 

? !S/01/!0 Qecuest t~at t~e !'ec:o,ent 
cf t~is let~er, befo·e the 
government undertakes 
ne:essary action at t~is 
site.would voluntarily 
perfor:n t~e work recuire: 
to 3~ate ar.y re1ease or 
threater.ed releases of 
~azardous subatar.ces, etc. 

ADMINISTRATIVE qECORD INDEX 
WAUSAU. HISCONS!~ 

~ROl.!NOWATER CONTAMl~AT!ON SITE 

AUTHOR RECIPl:NT 

Tim Conway-USEPA 

~rgaret Guerrierc-USEPA 

USEPA 

.. 

DOCUMENT ~~o: 

Communication Record 

Sommunication qecord 

Sorresoo~:ence 

2asil Constante1os-USE~A D.~anson-Wls.Dept.ofAciin Corresoor.cien::e 

~ussel1 Susag - 3~ Janet Haff-USEPA Corresponder.ce 

!asi1 Ccr.stantelos-USEPA See service list ~crresoo~der.ce 

DOC!.:~ 
~UM8E 



0aqe Ne. : 
~ 2/19/BB 

~O!IIINISTRAT!VE RECORD INDEX 
NAUSAU, WISCONSIN 

~ROUNDWATER CONTA~INAr!ON SITE 

~!CHE/FRA~E PAGES DATE TITLE AUTHOR REC!P!E~T 

ir.to the gro~ndwater. 

2 !6/03/24 Additional Recuest fer 
Information. Ser.t tc 
sounsel to Wausau Chemical. 

2 86/0,/07 Ccr.fir:iation of rscent 
conversations in which was 
disc~ssed the status cf 
fcrther negotiations wit~ 
':he PRP's. 

Tim Conway·USE?A 

~ark Thimke · Foley & 
Lardner 

? 96/05/01 Ccr.fir:aticn of ~ssults cf - Tim Conway· USEPA 
recent negotiations an: 
:·sc~ssion or ~ecent 
:crresccr.cence regardir.; 
::-:e R!/FS. 

' 97/0!/!7 :ransrnitt~l of the plans 
'or the ~rc:csec extrac:icr. 
~e11 and a r?c~est for a 
~eeting r2: the same wel!. 

~ark Thirnke · Foley & 
larer.e:-

87/0!/24 !nstallaticn of an additional Craig Rawlinson-Warzyn 
rnor.itoring well for th! E.~;. 
Wausau Water Sucply 
lnvestigaticr. 
and sumrnary of contract lab 
sarn:1e r.~:::bers. 

2 S7/C9/25 T~e WO~R is concerned that 
:~e :~:::s!1 ~Y ~arat~:~ 
::e~:~~= ~o :e;~n a 

syste~ to re~cve 
conta:inate~ ;rcundwater 
~:~:~ :f :~e ,~ant ~;1 
c~~se :~::12:s. These 
=~:~1e~s ·r.c1cce 

and interferrir.g with the 
USEPA's st~dy of the area. 

, 87/09/29 Approval of QAPP for 
the Rl/FS. 

!7/1,/~8 Reo~est for a 1etter 
confirming that the 

• 
Gary Kulibert·WOSR 

James Adams· USEPA 

Beth Hayley - Foley & 
lt?:-:ner 

R.Krueger·Charne,Glassner Corresoo~dence 

rim Conway - USEPA Corresoor.cer.ce 

~ark Tr.imke·•oley&Lard~er C:~res:o~cence 

Tim Conway· USEPA :c:-resccr.C!er.ce 

~argaret Gwerr•er:-USE?A :o~resc:ncence 

~ark Thimke·Foley&Lardner Correspondence 

Dikinis & Guerriero·USEPA Correspondence 

Denise Kraft-CCE Corresco~dence 

. DOC!.!' 
~l.!~9~ 



0!qe No. ( 
'U!9/88 

ADMINISTRATIVE RECORD INDEX 
WAUSAU, W!SCO~S[~ 

GROUN°"ATER CONTAMINAT!ON Sl;E 

~!CHE/~RA~E DAG:S ~AT: '!"!TL: AUTHOR REC!P!EN: DOCUll!EN T TYP: 

p~o:ose: :1a:eme~t ~~ 

~;o rao on :he bank 
c~ :he Wiscor.sir. River 
is covered under a 
r.at~o~wide ce~~i:. 

' 97/10/09 Reauest for a meeting 
to discuss the proposed 
extract~cn •.iel1 to be 
1o:3ted er. tr.e r.orthe!s: 
of ~arathcn :1ec:~~c's 
procerty. 

• 37/!0/ 1 J Qesolution :y tr.e City 
Ccun:il cf ~ausau 
3c:::teci ~0/'3/97 ~e: 

:r. ci:y cwr.eo :~coerty 
~nc :eve~ ~!::e~ 

Mark Thimke-Foley & 
lardne~ 

Tim Conway-USE?A Corresocncence 

Oavid ~oc~-C~ty cf llausau D. E~senreich-~arathcr.E 1 ec ·:::rresc:cncence 

2 97/'C/'J Letter ~c~ncwledging rec~eot ~ark Giesfe1dt-WONR 
:· :ie ·~13r ·=~ Re~e~'~ 1 

~a~k T~i~ke-Fo1ey&Laraner Corresoondence 

~o~k' ar.~ ! 1et:e~ of 9/30/87 
fro~ ~.Thi~ke cf ~oley & 
~ar~r.er :o S. ~u1ibert of 
the WONR. 

97/~0/!7 ~oti:e :hat ~aaratr.on 
Elect~;= h~s :::a!nec 
~~e a::r:va1 of ~~! 

:~::eed~~g t: ::ta~n 
:~e a:i::rova1 o· 
:~e NO~q :o ir.stall a 
~~;~ :!:a:~:y ~e11 to t~e 
~:r:~e!~t c~ ~arat~:n's 

'7 971·:::: :!:,::a:~ ::~"li::::~•:t 
re::;eved 
frc~ t~e c~ty cf Wausau and a 
re:i'.!est t~at the L!SE?A b~in; 
the senator up to date on 
the oroje::. 

9 87/ 1 ~/~0 Aut~c~iz3:•:n to issue a 
~r!va:e ~e 11 oe~ci: tc 

~ark Thimke - Fo1ey & 
Larc:ie~ 

:~~ ;::er: ~as:en ~-. 

Ti~ Con~ay - USEPA Correspondence 

C.:::r~es::ionce!'lce 

Oavid Koch-Wausau Water & 0.Eisenreic~-~arathonE1ec Correso:~de~:e 
Sewerage 



D3ge Ne. 5 
'2/!9/88 

ADMINISTRAT!YE ~ECORD !NDEX 
WAUSAU. W!SCONS!N 

GROUNDWATER CONTA"'!NAT!ON S!T: 

FICHE/FRAME PAGES DATE TITLE AUTHOR RECIPIE~T QOCUMENT TVDE 

Marathon Electric witr. 
noted conditions ar.d 
reouirements. Attachec 
is the oermit 3r.d 
applicatior.. 

• 87/10/30 Notice of a meeting scheduled Tim Conway - USEPA 
for 11/05/97 re: Cong 

~ Thi~ke-Fo1ey & Lardner Corresooncence 

Obey's co:-:cerns. 

g7/1!/02 Trar.smitt31 letter •or 
materials related :c 
~arathon :~ectr!c's 
ac;1ic~tior. to ir.sta11 
3 ~ig~ caoaci:y ~ell. 

Dave Eisenreicn-~arat~on 3il1 Oobbins-WDNR 
Electric 

2 ~7/ 1 '/23 Let:er •r. ·esocnse :o ~eet•r.; r•~ Ccr.way - US: 0A 
re: ;rcuncwater contam:n3t~cn 
:roblems. 3r.C ongc•ng ~SE?A 
Rl/FS an: ~aratr.on :1ectric's 

~ g7/!!/25 Accrcva• :• J ~•g~ ::~pac~ty 
ground water contamination 
extraction ~ell. 

4 87/12/03 Transmittal of ana1ytica1 
results fro~ initia1 

samo1ir.g activities. 
Letters sent tc 
L:r.sccrf of Lcr.sdorf 
& An:r?s~: Qan LaCerta: 
~-~r~e;er of C~arne, 
G1~ssner; and ~-!~!~Ne 
:• Fc~ey & Larcner. 

~~e tank of t~e W!sccnsin 
R•ver. 

H. Reck - WDNR 

'4argeret Gue~~ierc-USEPA See title 

Ccrresconaence 

Corresconcence 

2 27/!2/~g Exo1anation of ccncerr.s 
t~e implications of 
orohibiting 

as to 9ruce Cut~ight-Geraghty ~ F1eischer-SenProx~ire Off Correspcr.cence 
Mille~ 

PRP's from implementing 
clean-up 
a::tivity. 

3 87/!2/29 Exolanatic~ of ~SEPA ac:~cn Valdas Ada~kus-USEPA Sen. Robert ~asten Jr. 

. Doc~• 
~Ul"9: 
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ADMINISTRATIVE RECORD INDEX 
WAUSAU, WISCONSIN 

GROUNDWATER CONTAMINATION SITE 

~ICHE/~RA~: PAGES DAT: :!'!'LE AUTHOR REC!PIE~'!' 

~n light of concerns exoressed 
by the City of Wausau. 

' 88/01/13 eel~ef that ir.st311at~:n 
of an Extraction Well en 
:he west side of the 
Wisconsin River tc 
~emove contamir.ated 
ground water would be 
!:enHici31. 

' 88/01/13 ~eQuest for a r.eeting. 

' gg/Q 1/22 Correction :o 1et:er sent 
12/29/87. 

1 ~9/0 1 /25 Resoonse to recuest fer 
=eecin; by cc~r.sel 
~~ratnon :)ectric. 

~ark Thimke-Fo:ey & 
· Lardner 

~ark Thi~ke-Foley & 
Laroner 

Tim Conway - USE?A 

ga5i1 Const3ntelos-lJSEPA Sen. Ro!:ert ~asten Jr. 

'!'im Conway - USE?A 

:orres~or.dence 

C:rresccnce~ce 

~8/~2/~3 Tr!nsmitta 1 of ~issing 
~o~r paces cf :hs 
3nalyti:a1 resu1ts 
::aci<age. 

~argaret Guerriero-USEPA ~-~r~eger-C~?rRe,G1assner Ccrres:c~:er.ce 

~ 98/02/0! :xplanaticn of why tr.e USE?A Valdas Adamkus-uSEPA 
wi11 not alicw insta1latior. 
of a groundwater extraction 
wel~ tc be installed on 
~arat~on ::ec:ric's pro:er:y. 

Sen. Hill'.am Proxmire 

~B/C2/'7 !rans,it:31 :' ~ata ;enerated ~ar;lret Suerriero-USEPA See ti:1e 
ts :ar: o' :~e Pr.ase ! ~!. 
~ata sent :a ~rueger, LaCerta, 
L:~s~crf & Thi~ke, seoeracely. 

:e::!:n ~C4(e) :f C:RCLA 
and Sect'.:~ 3CC7 of RCRA. 
:e~! :o ::~nsel fo~ 
the City :f Wa~sa~. 

~ary Gade - ~SE?A 

Corresocncence 

Corresconaence 

3 98/03/0! Su~?le~ental ReQuest for 
lnfcr~at!o~ o~-s~ant t: 
:ec:!:n 104(e) ~i CEqc~A 
a~c Sec:i:~ 2CC7 of RCRA. 
Se~~ to :c~~sel for 

Mary Gade - USEPA Mark Thimke-Foley&Lard~er Corresponce~ce 

DOC~~ 
'MlBE 
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ADMINISTRAT!VE RECORD !NDEX 
WAUSAU. WISCONSl1! 

GROUNDWATER CONTAMINATION SITE 

~ICHE/~RAME PAGES DAT~ TITL~ AUTHOR R:C!P!ENT 

99/03/0B Affidavit cf James P. 
Lo.isdorf in response 
to t~e Suop1emental 
Reauest fc~ !nformaticn. 

52 gs/03/22 Suac1emental qesconse to 
lnformatio!'l Reauest. 

2 88/03/30 Notice of ;ntent to delay 
t~e issua!'1:e cf a WPQE: 
~er~it to ~isc~arge 
co!'ltaminate~ 
~rcundwater tc t~e w;scansin 
Ri'ler fro::: a o~c:i:isei= 
~xt:-!c! ~ ::-i: 'Me 11. 

' !S/~!/0¼ ReQuest 'or a meet1!'1g tc 
d1s:~ss t~e orooosed 
extracti:in >1el1. 

, ~8/04/25 ~etter en :er.alf of the 
Wawsau :~~r~y Coro. 
di!CUSS~~~ !~! ~eview 
:~ :~e ~i~~~ ~c~k P1a~ 
fer the Rl/~S. 

s 98/04/27 rransmittal of Tecr.nic31 
~eT.orandum fer Pr.ase ! 
cf the RI. Sent to Thimke, 
Lc!'1s:cr'. ~a~ert3 a~~ 

~r~eger, se:erately. 

James P. ~cr.sdorf 

'I •.i I ..,aviw -· 
Eisenreich-Marathcr. :le:. 

Percy Mather-WONR 

~!rk :h1:::ke-•:1ey & 
Larciner 

Janet Haff - ~SEPA ::~resccr.dence 

Janet Haff - USEPA Corresconcence 

~ark Thi~ke-Foley~Larcr.er C:rresooncence 

~:r·es::~.:ence 

aor3n,P~ssi!'1-=cc~ ~ ~ar ~ar;aret GuerrleR~-USE 0 4 ~=··esc:rcence 
Oyke.Asso:. 

Margaret Guerrier:i-L'SEPA See t~tle Ccrresoondence .. 

•c !~/:~;~2 ~•~~t !et :• ~ev'si::~t to t~e ~ark G!esfeldt-~C~R 
::::::re~e~sive ARAR's #~~ .. -eR• 
:~:v\oe~ :r. 3/5/~7. 

~3/~~/~5 Tra~~:::1::a1 of te;e::~y 
~u:::oers a~d? t~anK y:~ 

_ 'er the sc~eduli!'1Q cf a 
r.eetir.g en the extractior. 
,1e 11. 

• 89/C5/06 Tra!'1s~ittals of analytical 
· results of soil sa:::cles 
:o::ac:e, =uri!'l? :::onitoring 
weil in~:alla:io~. Resu:ts 
sent to Thi~ke, LaCerta, 

r•~ C::~way - ~SE?A C:rres conde~ce 

Margaret Guerriero-USEPA See title Corres::,cnde~ce 

ooc~· 
~l!ll8 



i>age '1:·. e 
· "2/'9/39 

~onsco~• 3r.d Kruege~. 
:.eoerate1v. 

2 98/05/~1 Wor~ sccoe, s:~eaule !nd 
:reli~inary report ou:1ine 
f::r <;~e P~S. 

AOMINISTRA[!VE RECCR(J :~IUEX 
WAUSA!.!. WISCONSI'' 

SROUNOWATER CCNTAMINAT!C~ S!T: 

AU!HOR 

~,r.nis !versor.-i'larz,n T!~ Conway - USEPA 

• 99/05/02 ~ctice :~at ~arathon E,ec:rjc ~ark Thimke- ►oley; 

and tne City of Wausau agree Larcner 
::i Conway - USEPA 

:~.!t t~e '.!5:.?A should ~r::c:?ed 
w':h t~e Ph!sed Feasibility 
:tl..'~Y-

~orresponcer.ce 

Corres:ior.dence 

38/05/~5 r.?ns~i::a 1 =~ :he ana1vt·c?l !\evin Adler - USE 0A 
results f::~ :~e seccnc 

~3r~ Th!mKe-Foley&Lar~ner Corresconcence 

·:unc o• :!".e :r::·Jr.d ·11ater 

58/05/24 4oorcva1 c~ :~e addendum 0APP Andrea Jirka-U5E 0A 
i:r Ph?se '.! of :~e R!/~5. 

ouestions cf :omments on 
:~e Pr.ase !! RI/FS. 

~~/~5/30 Tr~nsmitta1 :f t~e P~ase 
!! Work D1an. Sent:: 
~3ve Stewar: :f :eNit: 
& P:r:e~: T~i=~e c· 
=:~ev & ~!r:~er; ~~~e:!~ . . 

?g/:B/03 ;es:crse :: ~e:uest 
~:~ H.l.~'s. 

~ ;3/09/ 1 2 C:::er:s c~ ~~e ARAR's -
:"ality C!sed effl~ent 
~~::itat~O~!:~ 

~ 98/09/23 Cc~fir~ati:r. o• willir.gr.ess 
to ~r.st~11 a~c ~ce~ate !~ 

!X!~ac:!cr. well system on 
:~e ~est s!d! cf the site. 

Kevin Adler - US:?A 

~~=~e1~e 
De8rock-Cwens--.;0~R 

~ic~e1le 
Oe2rcck-Ower.s--wasq 

~aek Thinke - Foley & 
I , .aro:ier 

~::rres-ocr.der.ce 

See tit1e C::rrescondence 

Co:-rescc~dence 

~ev!n Ad 1er-USEPA Cor~escondence-

Felice Gonez - USEPA Ccrrea~cndence 

oocu~ 
'I.Ult!~~ 



031,e No:. ~ 

·~/ 1 9/98 
AD!IIINISTRATIVE RECORD !~DEX 

WAUSAU. W!SCONSIN 
GROUNDWATER CCNTAMINA:ION SITE 

=rc~:/FRAME PAGES DATE :!TL: AUTHOR REC!P!ENT ·:OCUMEN T TVPE 

-

3 @8/08/23 W~l1ingness ::: ir.st.!11 !~ Mark Thimke-Foley & Felice Gomez-USEPA :o:-:-esoonce:ice 
extract~cn we1 1 system on :~e Lardner 
west sice :f :he site. 

3 98/08/31 Correction to Alternat~ves 
A:- ray Do::u!!!en t . 

88/09/06 Formal notif~cation of an 
~d:~tic:ial s:!:e ARAR f::-
:he PFS. 

9r~an Chr;stian - Warzyn Kevin Adler - USEPA 
E:,g. 

Co!'resccncence 

~ark Giesfeldt-WDNR ~argaret Guerriero-USEPA Corresoo~cence 

98/09/13 Perferred alternative cf - ~ichelle Owens - WD&IR 
the State o· W~sc:~s~:, ;: 

~argaret Guerriero-USEPA Correscc~cence 

! :::~bi:iat~c:, ~f 3lter~3t~ves 
::-:~ee anc f:t:~. 

• :9/09/23 C::::ent =~ ccs: ~eoort 
~s c::ic1ete a~~ 3ccur!t~. 

?8/'.0/'2 Soecial Nc:~ce 6f 

;g/,a/2! c:~~er.ts ::n :he 0~ased 
Feas1bility St~dy (PFS). 

Co~=ents en the Public Comment 
Draft Phased Feasib~1ity Study 
~ade by the counsel for Wausau 
Chemical Cc~c. 

! 97/09/00 •s~:erf~~~ Act:v1::es Star: 
!~ pjausa\;. • 

~g1·a1•1 •~!\;Sau ~ell F;e 1~ 0h!sed 
Feasa:!l':y s:~dy Un~erway: 
?~~lie ~eet~~~ O:tcber !7, 
!9ee, 7:CC =·=·· C!:y ~?11, 
~=~e~ Level (qe~r Cafeteria), 
407 G~a~e ::~ee~. Wausau. 
rr~ s:::-.~ · .. "' .. 

82/~5/21 Well leg ~:r Wa~s3u 

--·,e. 

!'!ichel1e Owens-wONR 

!i!ary Gade-'..:SE?A 

~ark Th~~ke - 'o1~y ~ 

Lard~e~ 

~argaret Guerrierc-USE 0 A :or~esc:nce~ce 

See serv~=~ list ::ir~es ccr.cence 

Georgette ~e!~s - !JS:PA C:'."'."~~~=~=en:e 

R.Krueger-C~ar~e.G1assner ~.Guerriero&G.~elms-~SEPA Corresconoence 
,et a1. 

~SEP4 "act Sreet 

"!Ct S!-:eet 

USEPA ~3Ct Sreet 

Soil Ex~1c:-at~:::, Cc. Log 

DOC~ 
'IU!'IE 



!i!~e !oi:. lC 
~ 'Y'9/~8 

•!C~E/FRAME PAGES DATE 

? e7/De/C5 Typea notes en ~eetin; 
regarding City of Wausa~ 
Groundwater Con:aminati:~ 
Site - August 5, !997. 

11 83/03/28 voe Conta~ination cf 
Wausau's Water Suopiy. 

] ~3/05/09 !:x~=~~y ~!~~~; f~r 
Ascestcs anc 
Trichiorcet~iyer.e. 

'S 97/06/10 ACT!ON ~E~ORANDUM: 
Authc~izaticn :c Prcceec 
~ith ~he qe~ec'a 1 

!nvest'?ati:~ a~= 
=easibi1ity S:u:y at 
t~e Wa~sa~ Wa!e· s~:o;y 
5;:e in ~ausau.M'sco~s,~. 

S:~!!lunity ~ela:i:ns. 

~ ~7/' 1 /:! AC:!C~ ~E~ORANDU~: 
A~t~o~•za:jc~ t: 0~1i;a:e 
Addjtic~al Fu~cs for t~e 

Re~ecia1 !nvestig3ticn/ 
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