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PURPOSE

e>5)laining the rationale for the preference; arxl
* Solicits oonnunity involvement in the selection of a remedy for
the site.

SITE DESCRIPTION

However, VDC oonoentratioTs in the supply wells were steadily increasing

* Describes the remedial alternatives analyzed for the project;
* Identifies the preliminary decisicn on a preferred alternative,

Wausau Ground Water Contamination 
Wausau, Wisconsin

Ihis proposed plan has been pr^iared as a supplement to the August 1989 
public oonment draft final Feasibility Study (FS) for the Wausau Grourd- 
water OcxitaminatiOTJ Site. It is made available with the FS and other 
documents in the administrative record for public review ard cxanment.
Section 117(a) of the Ccsrprehensive Environmental Re^aonse, Oonpensaticn, 
and Liability Act (CERdA), as amended by the Sipaerfund Amendments ard 
Reauthorization Act (SARA), requires U.S. EPA to issue a "Proposed Plan" 
ard make such plan available to the public for comment. This document 
satisfies that requirement in that it:

City of Wausau is located in Marathon County, along the Wisconsin 
River, in the north-central region of Wisconsin. Hie City provides 
drinking water for approximately 33,000 people. In the summer of 1982, 
the City first detected Volatile Organic Chemicals (VDGs) in three of the 
six municipal supply wells (CW6, CW3, CW4). Levels in the wells exceeded 
U.S. EPA advisory levels for safe drinking water. Contaminants found 
include tetrachloroethylene (PCE), trichloroethylene (TCE), trans-1,2- 
dichloroethylene (DCE), ard toluene.
After discovering the problem the City began blerding clean water with 
cxmtaminated water to dilute VDC ocncentratioTs idiile meeting demand. At 
the same time, the City, with support of the Wisconsin Department of 
Natural Resources (WO^), made several attempts to mitigate the problem 
ard locate the contaminant source. Monitoring wells were installed in 
the Wausau area ard unsuccessful attesipts were made to aerate the water 
by modifying the water treatmerit process. Hie City also applied for, ard 
was granted, a U.S. EPA cooperative agreement throu^ the Agency's 
Drinking Water Research Division. Hie agreement provided for the design 
ard construction of a stripping tower to effectively aerate the water.
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SUMMARY OF SITE CHARACTERISTICS

In Deoenter 1988, U.S. ERA signed a Record of Decision (ROD) that 
addressed remediation of a contaminant plume originating from the former 
City landfill/Marathon Electric property. The City and Marathon Electric 
agreed to inplement the remedy which entails installation of an 
extraction and treatment system at the facility.

Since that time, the city has ocnpleted a pipeline to add water from CW6 
to the air strippers for treatment. In additirai, an extraction system 
and air stripper was installed at the Wausau Chemical facility (one of 
the source areas) by the property owrier to address past ^ills.

* VDC contamination is present in the northern section of the former 
City landfill, located at the southern part of the west stuc^ area 
and in vnsaturated soils adjacent to the fill;

* Non-volatile organic caipounds and heavy metals were also detected 
at elevated concentrations in sanpies from the former City landfill;

Several studies have been conpleted in the study area by various parties. 
Including the remedial investigation/feasibility study (RI/FS) ocmpleted 
by U.S. EPA. Ihe scope of the RI included characterizing the 
groundwater contamination previously identified on both sides of the 
River, and locating and defining the source areas of the omitamination 
for the site (see Figures 1 & 2). The RI data collected indicates the 
following findings:

* Groundwater in the West Sta^ Area (on the west side of the 
Wisconsin River) is contaminated with two VDC plumes. One is a deep 
VDC plume located at the base of the aquifer. This plume originates 
at the former City landfill on the Marathon Electric facility and 
has been drawn north toward CW6. The second plume is shallow and 
contains lew ccnoentration VDCs originating from Bos Creek. Biis 
plume is believed to be a result of discharging CW6 to the Creek in 
an effort to protect the remaining supply wells in the West Well 
Field from beccming contaminated;

and by early 1984, "water at the tap" exceeded recommended levels. Ihe 
increased concentraticsTs made it inpossible to sipply clean water and 
still meet demand. In tlie spring of 1984, the City of Wausau and WENR 
asked U.S. EPA for emergency assistance. The U.S. EPA Bnergency Re^xxise 
Group took action to install tenporary activated carbon filters on one of 
the supply wells, which then provided clean water until the air stripper 
was completed. The City purchased a second air stripper which was also 
installed at the water treatment plant, insuring the capability to stpply 
clean water to the residents. TWo of the city's stpply wells, CW3 and 
CW4, were hooked up to the stripper for treatment prior to distribution. 
The third contaminated supply well, CW6, was removed from service and 
pumped to waste into Bos Creek to prevent CW7 and CW9 from becoming 
oontaminated.
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SCOPE OF THE 
A previa^ cpe^le unit actioi at the site addresses the contaminant 

landfill/Marathon Electric source area vmch^fects 0^6. The approved remedy entails installation of an 
extoctiOT and treatment system to remove VDCs from gr^llrrflJa^«ay.
sys^ will be located just north of the former landfill on the Marathon xuecuTic prcpexxy.
O^ing development of the final PS, it was determined that the pi,me, 
migrating under the River and affecting CW3 would best be bv
^ing ground^ter at the same location as the Phase I remedy extrartion 

determined that an increase in the minirum puirping rates called for in the Phase I extraction system and

JJJ Risk Assessment, included in the RI report, identified PCE, ICE, and 
concern at the site, other conpounds found in the landfill were not considered to be of primary ccxicS?^^ 

not a threat for direct contact (fourxi at depth in fill) and have not been detected in groundwater away from the fill^rea.
T^ra^ of exposure iden^fied were ocxisunption of groundwater and 
u^atioi of cwtaminants in air. This is due to the geen at

m^cipal wells, from emissions from the existing air strippers in 
liJ^ihood of future exposure by contaminants foureJ, ai^ the health risks associated with the contaminants. Based on the 

results of the risk assessment, a feasibility study to develop alternatives remediatioi of the site was developed. The 
s^ of the fin^ remedy and the alternatives evaluated are discussed in the follcving sections.

* Groundwater in the East Well Field (on the east side of the River)
ax^ contaminated with VDCs. Two major plumes have been 

identified. A de^ plume originating from the west side landfill 
has been located migrating under the Wisconsin River to CW3. The 
seoMid plme is shallow and widely digjersed. This plume originates 
from Ifai^u Chemical property, located just south of CW3, and 
has migrated to the east and northeast toward CW3?

* (subsurface) soils at Wausau Chemical contain widely 
dis^ibuted VDCs. TWo scuroe areas identified include the north 
loading dock and the former tank storage area; and

* unsatj^ted soils at Wausau Energy, also located to the south of 
contain numerous apparently petroleum derived cerpounds. A

former source area appears to be located at the southern end of the 
site i^ere fuel storage tanks were located. Groundwater beneath the 
facility is contaminated with these ooepounds however, it does not 
appear that they have migrated to any off-site location at this ulQB»
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AIITERNATIVES ANALYZED

Estimated Oonstxuc±iai Cost:
Estimated Annual O&M Costs:
Estimated Present Worth:
Estimated Implementation Time frame:

$0
$0
$0 
None

$480,000
$122,000

$1,330,000
less than 6 months

Under this alternative, no additional respcnse action would be taken at 
the site to aciiress groundwater contamination in the east well field or 
the source areas. The extraction well planned for the west side will be 
installed and water from CW6 and CW3 will continue to be treated by the 
air strippers prior to distribution. Ocntamination from groundwater and 
soils would remain in place and would eventually be purged from the 
aquifer thrcu^ punping of the City's supply wells.

Estimated Construction Cost: 
Estimated Annual O&M Costs: ' 
Estimated Present Worth: 
Estimated Irplementation Time frame:
Ifrxier this alternative, extraction wells would be placed on the Wausau 
Chemical property to extract the groundwater plume emanating from that 
facility. Punping at epproximately 500 gpm, the extraction wells would 
draw out contaminated water which would be treated by air stripping with 
carbon absorpticxi of off-gases and then discharged directly into the 
Wisconsin River.

modifications to the Phase I monitoring plan would provide the most 
effective remediation for this contaminant plume. It was also assumed 
that the City would continue to use CW3 as a supply well ai^ thus 
continue to remove contaminants from the most eastern portion of the 
plume.
Ihe recctiirended alternative for the final phase of the Wausau project 
will address the remaining ocxioems at the site. Remaining concerns 
include the source areas and the shallow east side groundwater 
ocxitaminant plume originating from the Wausau Chemical scurce area. The 
identified source areas include; former City landfill/Marathon Electric 
property, Wausau Chemical property, and Wausau Energy property. The 
final remedy for the site is intended to address the entire site. This 
include alterations to the previous operable unit action to include 
increased punpage rates for the extraction system and additional 
monitoring to ensure the system is addressing both of the deep plumes.

Alternative 1: No Action

Alternative 2: Groundwater Extraction and Treatment
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Alternative 3:

In-Situ BioreclamaticnAlternative 4:

Urder this alternative, VDCs would be removed from soils at souroe areas.

Estimated OoTStruction Cost:
Estimated Annual O&M Costs:
Estimated Present Worth:
Estimated Inpleraentation Time frame:

Estimated Construction Cost:
Estimated Annual O&M Costs:
Estimated Present Worth:
Estimated Irplementation Time frame:

$990, CXX)
$161,800

$1,710,000
2 years to start PA

$256,000
$482,000
$738,000
Less than 6 months

$710,000
$112,000

$1,380,000
2 years to start PA

Estimated Construction Cost:
Estimated Annual OfiM Costs:
Estimated Present Worth:
Estimated Inplementation Time frame:

In-Situ Bioreclamation With Partial Treatment and 
Discharge

In-situ bioreclamatioi is a method for remediating groundwater 
ooitaminated with various organic ocrpounds. It involves the addition of 
nutrients and oxygen to stimulate the growth of naturally occurring 
bacteria, lhese bacteria are of the type responsible for the breakdown 
of organic materials in nature.

Under Alterative 3 an arc of extraction wells would be placed alcxig the 
northern boundary of the Wausau Chemiccil prc^aerty. The wells wxild draw 
out contaminated water from the shallow groundwater away from the source 
area. The extracted water would then be ^lit with half being treated 
using an air stripping system and discharged directly into the WiscoTsin 
River while the remaining water would be enhanced with nutrients and 
recharged back to the groundwater in the vicinity of the source area.
This provides a means for maintaining hydraulic ccaitrol of the system, by 
recharging less than what is extracted.

Alternative 4 is similar to Alternative 3 in that it involves the use of 
ii^-situ bioreclamation. Extraction wells would be placed in an arc on 
the northern boundary of the site for extracting water. HCwever, all of 
the v^ater would be enhanced with nutrients and oxygen and recharged back 
to the groundwater for in-situ bioreclamation. The difference between 
this alternative and Alternative 3 is no above ground treatment. No 
means for maintaining hydraulic control is included here, tut this 
alternatives allows for breakdown of contaminants using only ii«itu 
bioreclamation as the only treatment method. (See discussion of 
bioreclamation above for an explanation of the process).

Alternative 5: Active Source Control - Soil Vapor Extraction



3. Short-term Effectivengxic involves the period of tire 
achieve protection and any adverse irpact on human health arx3 the
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5^r extractiOT would be used to remove VDCs usirq a vacuum 
removes contaminants fran theunsaturated zone 

grwndwater. Contaminants vacuumed from 
vapor phase, would be treated with carfxri prior to releaS

THE H^EFERRED AT.TCRNATTVE

of the nine criteria, the preferred alternative

aSrSS ^toctio^ systems, ihe alternative also
ritAz^«= Calling for specified punping rates of the

expedite ranoval of the groundwater contaminant plumes affectirg these wells. y^ounowarer

5S^tS ocrments, U.S. EPA, in or^sultaticn 
^Sct^n^S Wa^ocr^in, may modify the preferred alternative or

response actions presented in this plan. The review and oaiment on Ll of the
? identifi^ in this Proposed Plan. The ES r^rt should be 

consulted for more information on these altenatives sncuio oe

extraction systems would be installed at the forrer ci tv

SS’ i^lude extracticMi wells in the unsauStei zone
thi^^ vacuum extraction unit to draw out contaminants frm soils in 
S: units to treat off gases prior to ^SSsTto

^^udes punping of QB and CK6 as toe means of 
remeoiating groundwater contamination at the site.

detection of Human Health and the Environny>nt addresses v^th^ or not a remedy provid^ adequate protecticn and describes 
how risks are eliminated, XBduced^contrSSJtSSuS^trSSST 
engineering controls, or institutional controls.^^ treatment,

il addresses vhether or not a remedy will «et
a^licable or relevant and appropriate requiresnents fARARsi environmental statutes anVor^v^

AIITERjqATrVE EVAUJATICTJ MATOTY

S: >-3 to seltot a preferred aternative
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OCMPARISON OF AUERNATrVFg

5. r - 
perfornance of

ProtectiOT of Human Health ard the EnvirryniArrt-.
Each of the alternatives (exo^ No Action) will achieve reductim of 

and pathways of oaxjem identified for the 2te
H^er, ^tematives differ in the thne needed to purge theloSfi

Street

s SK-J? “.sas;"r„“2s?3X f’xas'^ss-su-s™ ““ 
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that My be posed durir^ the ccristruction and 
iirplementaticHi period until cleani^j goals are achieved.

Ixyxt-tenn Effectiveness and r ^J^^intaln reliable protection 
environment over tune onoe cleanup goals hav«»

refers to the ability of a 
cleana^ goals have been net.

°r Volume is the anticipated
-------the tieatmint technolcqies a ratedy nay eiplty, 

l®,?e technical an! adnunistretive feasibility’ of goods and services needS
6. 7 - _
of a remedy, ;
to implement the chosen"s^l^^i;;:
T. ^t includes capital and operation and maintenance

State Aooeptance indicates whether, based on its review of 
and Proposed Plan, the State of Wisconsinhas no oonraent cn the preferred alternative. °PP°®es, or

9. Oggromity A(^ptanoe will be assessed in the R^rd of Decision
and ” the PFS report

sr’aTt^^jjre^ua^jTXtrs^rSs^

applicable or relevant aM apprtpriate requirements under Federal and State environmental regulatiOTs'm ret
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Sv^serfund memes nay not be able to be used at the Wausau Energy souroe 
area if it is determined that contaminants frera this source are strictly 
derived fron a petrol arm souroe. However, the Wisconsin Hazardous 
Substances Spill law does include a provision to address such spills and 
would pursued.

The alternatives differ in the time needed to purge the aquifer of 
contaminants. Alternative 1 requires the longest time to achieve aquifer 
purging because contaminants would be allowed to centinue to flush to the 
groundwater fron soils and then be purged throu^ pupping of the City's 
supply wells. Alternative 2 requires the next longest period. Ibis is 
because punping of extraction wells at Wausau Chemical in conjunction 
with CW3 would create a groundwater divide that would actually cause 
contaminants to be held vp longer in the aquifer. In addition, this 
alternative would not reduce the time frame during which contaminants 
would oentinue to iirpact CW6 on the west side of the River. Alternatives 
3 and 4 require similar periods for remediation of the east side 
contaminant plume vhich is expected to be shorter than punp and treat 
under Alternative 2. However, as with Alternative 2, these alternatives 
do not provide any reduction in time for purging of the de^ TCE plume 
migrating under the River to CW3. Alternative 5 results in a substantial 
reduction in time for remediation of contamination in the aquifer because 
it addresses the souroe areas on both sides of the River. Added controls 
on punping rates of City stpply wells further reduces the time for 
remediation under this alternative.

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

by Alternatives 2, 3, 4 and 5. Alternative 1 would not ocnply with 
Wisconsin NR 140 requirements for response when groundwater quality 
standards are exceeded.

3. Short-Term Effectiveness: Hie short-term risks associated with 
inplementation are not expected to be a problem for any of the 
alternatives. All of the alternatives (including the ftiase I Remedy) 
will result in contaminated material being brought to the surface, 
however no appreciable risks to residents are expected, and workers can 
use ccHTventicnal personnel protective gear.

4. Iryq-term Effectiveness: The alternatives differ in the time 
required to achieve various objectives, but in the loig-term, each of the 
alternatives is expected to achieve carpi iance with MCLs and State 
groundwater standards (NR 140) in the aquifer. Table 1 lists the time 
period requirement for each of the alternatives.
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There are no difficulties anticipated in obtaining materials for any of 
the alternatives. Materials are available and axjsidered conventional and 
readily available.

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

9. Oommunitv Acceptance; The ocnsnunity has not at this time e>q)ressed 
a preference for any alternative. Evaluation of this criterion will be 
revisited once the public ocronent period has ended. A discussion of 
this will be included in the Record of Decision (PCD) for this action.

5. Reduction of Toxicity, Mobility or Volume: Alternative 1 does not 
achieve reducticai in toxicity, mobility, or volume. Alternatives 3 and 4 
provide toxicity reduction as a result of contaminant degradation.
Volume and toxicity reductions are provided by Alternatives 2, 3 and 5 as 
a result of contaminant adsorption on carbon and subsequent destruction 
during thermal regeneration of the carbon.

7. Post: Ccrparison of present worth costs for the alternatives 
indicates that Alternative 5 is the least costly at $738,000. This is 
due to the shorter operation time of the source ccntrol action and the 
reduced O&M costs associated with the City air strippers due to the 
reduced time required for their use. Alternative 2 has the next lowest 
present worth cost at $1,330,000. Alternative 4 is scnewhat higher at 
$1,380,000 and the present worth cost for Alternative 3 is hi^^est at 
$1,710,000 due to the occibination of systems used. Alternative 1 has no 
associated costs.

6. Implementability; Technologies used for Alternatives 2 and 5, and 
part of 3, are ooTventional and well demonstrated. Bioreclarraticn as 
proposed for Alternative 4 and part of Alternative 3 is not ccxTventional 
or well demcnstrated for the types of chemicals found at the site. In 
addition, U.S. EPA's Office of Research and Develcpnent (CfO) has 
reviewed the potential for In-situ Bioreclamation and has expressed 
ocxioem over the uncertainties regarding whether this technology would 
work for the contaminants found at the site. Inpiementation would 
require fairly extensive laboratory and field test prior to start-up.

8. State Acogotanoe: Hie State had ejpressed interest in a 
bioreclamation alternative if one showed premise for the site. However, 
because of the need for extensive laboratory and field pilot studies, 
the State has agreed that a bioreclamation alternative should not be 
pursued for the site. The State sipports Alternative 5 due to its 
ability to reduce aquifer purge times at a low cost.
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SUMMARY OF OCMPARISCN
Under Alternative 1 (no action), contaminants would be purged only 
thixx^ punping of the simply wells and the west side extraction well. 
Nothing would be done to reduce contaminant loading to the aquifer from 
scuroe areas nor to expedite removal of contaminants in the F-a^t Well 
Field. Given tte nature and location of the site, this alternative is 
not consistent with the objectives for remedied action at the site and is 
therefore not considered a viable option for the site. In addition, 
Wisocxisin groundwater standards under NR 140 would not be met under this 
alternative. NR 140 has been determined to be an ARAR for the site.

Costs and inplementation times for alternatives vary as well.
Alternative 5, source control, is the least costly and requires the 
shortest time period to implement and corrplete the remedial action. 
Alternative 2 has the next lowest cost and requires a simUar 
implementation period. Alternatives 3 and 4 have the highest costs 
associated with them due to the bioreclamation technology proposed. 
Ihese alternatives also require the longest implementation time. A period 
of 2 years to begin the process will be required due to the need for 
extensive testing prior to start tp.

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

Although all of the other alternatives will achieve aquifer purging in 
the long-term, there are significant differences in the time to purge the 
grcundwa^. Alternatives 2, 3, and 4 are groundwater remediation 
alternatives that do not address remediation of source In
addition, they do not provide any reduction in the time to remediate the 
deep plume originating from the landfill. This results in a significant 
time period bo achieve the clean tp objectives. In addition, the actual 
time frame for clean up under the bioremediation alternatives cannot be 
determiined, so an estimate is based on groundwater flow. Alternative 5, 
source control, requires the shortest time period for remediation of the 
site because it eliminates the ccxitinued addition of contaminants to the 
grxxmdwater and provides for the removal of remaining ccaTtaminants in 
grcundwater thrxxigh punping of CW3. Alternative 5 also provides for a 
reduction in time to clean vp the deep west side plume by removing the 
source and specifying punping rates for the City's sipply wells CW3 and 
CW6.
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SUMt<ARIZING TOE STATUTORY FINDINGS

Cm'lUNITY INVDLVmENr

AT

1 (800) 621-8431Toll Free Nunber;

Susan Pastor
Ooranunity Relaticris Coordinator
Office of Public Affairs 
(312) 353-1325

Margaret Guerriexo 
Remedial Project Manager 
(312) 886-0399

U.S. ERA, Region V 
230 South Deeubom 

Chicago, Illinois 60604

Wausau City Kall 
407 Grant Street 
Wausau, WI 54401-4783

At this time. Alternative 5, is believed to provide the best balance of 
trade-offs among alternatives with respect to the criteria used to 
evaluate remedies. Based on the information available at this time, ERA 
and the State of Wisccrisin believe the preferred alterative will be 
protective, will attain ARARs, will be cost-effective, and will utilize 
permanent solutions and alternate treatment technologies or resource 
recovery technologies to the maximum extent practicable.

The proposed plan for the Wausau site is meant to provide interested 
parties with a summary of remedial alternatives analyzed in the 
feasibility study (FS) and the rationale for selecting the preferred 
reiredial action for the site. The Agent^ requests that the public 
provide comments on all of the alternatives discussed in the proposed 
plan and the FS, not just chi the preferred alterative. The public 
should utilize the FS and other pertinent documents in the administrative 
record, as they provide a more detailed description of the alternatives 
ocntenplated for the Wausau site.
All documents developed and released to the public are available for 
public inspection and cxpying at the following locations:

Marathon County Public Library 
400 First Street 
Wausau, WI 54401

The public comment period will run frcm August 14 to September 12, 1989. 
Written oanments will be accepted during this time, and will be addressed 
in the Respcrisiveness Summary of the RC® document. All ocmments should 
be directed to:

ERA will hold a public meeting on August 22, 1989 to discuss the 
proposed remedial action for the Wausau site. Oral oanments can be
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entered into the record during the public meeting. A transcript of the 
meeting will be made and entered into the files at the administrative 
record r^jositories listed above. Selection of an remedial action to be 
inplemented at the Wausau Well Field will not be made until after the 
public ocmment period has concluded.
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1TABLE
Page 1 of 4

tnstandards in aquifer.

-I

Short-Terra Effectiveness

Evaluation factor
Alternative 2 Groundwater Extraction and Treatment

Alternative 3 Groundwater Extraction and Treatment with , In-Situ Bioreclamatidri Alternative 4 In-Situ Bioreclamatidn
Alternative 5 Active Source Control(1>

Long-7ei-m [f fee:iveness

Vapor extraction system offgas controls are provided to control potential additional exposure risks.
Possible migration of contaminants from recharge area is anticipated. Quantity can be limited by controlling the bioreclamation system recirculation rate.

Achieves protection through contaminant removal and above-ground treatment.

Alternative 1 No Action

Can achieve HCLs and contaminant levels approaching state groundwater

SUHHART OF ALTERNATIVES EVALUATION FEASIBILITY STUDYWAUSAU WATER SUPPLY HPL SITE WAUSAU, WISCONSIN

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

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

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

Stripping tower off-gas ■controls are provided to control potential additional exposure risks. Possible migration of contaminants from recharge area is controlled by extraction rate greater than recharge rate.
Approximately 20 years of purging northern portion of west side plume by well CU6.
Achieves protection through combination of contaminant removal, above ground treatment, and in-situ groundwater treatment.

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

Approximately 20 years of purging northern portion of west side plume by well CW6.

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

Approximately 20 years of purging northern portion of west side plume by well CU6.
Achieves protection through in- situ groundwater treatment.

Can achieve HCLs and contaminant levels approaching state groundwatestandards in aquifer.
Vapor extraction technology is reliable. Repair or replacement in relatively short time is feasible in the event of failure.

Risks to workers during implementation addressed by standard cdlilrols and persshAl pppteeiion equipment. Community risks considered to be minimal.
No additional risks beyond baseline conditions.

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

Approximately 20 years of purging northern portion of west side plume by well CU6.
Achieves protection primarilby preventing additional contaminant loading to the aquifer as a result of soil vapor extraction.

Approximately 20 years of purging northern portion of west side plume by Well CW6.

No additional protection of community and workers is required.

Groundwater extraction, and treatment technologies are reliable. Infiltration technology is reliable but potentially subject to fooling. Limitations can be managed with sound operation and maintenance strategies, bioreclamation aspect is reliable if desired bacterial populations can be maintained. In worst case failure mode, system can operate as conventional pump and treat system.

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

Can achieve HCLs and contaminant levels approaching state groundwater standards aquifer.
Groundwater extraction technology is reliable. Infiltration technology is reliable but potentially subject to fooling. Limitations can be managed with sound operation and maintenance strategies. Bioreclamation is reliable if desired bacterial populations can be maintained.
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None

ImpUnentability

No direct nonetary costCost

I

Reduction of
Toxicity, Hobility.Volume

Evaluation factor

Technical feasibility considerations are not applicable.

No additional services required.

Alternative 1 No Action

Capital:Annual OtH;Present Worth:Discount Period:Discount Rate:

Alternative 2 Groundwater Extraction and Treatment
Alternative 4 In-Situ Bioreclamation

Alternative 5 ActiveSource Control(1)

$480,000 $122,000 $1,330,000 12 years 10%

$990,000$161,000 $1,710,0006 years 10%

Required technologies and services are available. Off-site services including POTU and sanitary landfill

Vapor extraction technology is conventional. System effectiveness and performance are readily monitored.

Hay not be administratively feasible due to lack of additional responses.

Long-teria management Consists of muni toeing water quality and aquifer purging efftctiveficss by existing wells.

and UDHR for plan review and approval. Coordination with local agencies will be required, coordination with PRP representatives will be required. No apparent administrative difficulties.
Required technologies and services are available. Off-site services including POTU and sanitary landfill may be required, and are considered to be available.

Alternative 3 Groundwater Extraction and Treatment with In-Situ Bioreclamation
Long-term management consists of monitoring water levels, water quality, discharge quality and routine system maintenance.

Capital:Annual O&H:Present Worth:Discount Period:Discount Rate;

Long-term management consists of monitoring water levels, water quality, recharge water quality and routine system maintenance.
Toxicity reduction through contaminant degradation.

Vapor extraction has a short operation period. Long-term management consists of monitoring as in Alternative I.
Volume and toxicity reduction through carbon adsorption and thermal regeneration.

lADlf. 1{Cont inued)
SUMMARY OP ALILRNAflVtS EVALUATION FEASIBILITY STUDYWAUSAU WATER SUPPLY HPL SITE WAUSAU. WISCONSIN

Groundwater extraction and V.  technologies are conventional,infiltration technologies are Complete recapture and ■  recharged water is not feasible. Bioreclamation appears feasible. Full site-specific assessment will require testing. System -ftectiveness and performance

14 years 10%

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

Coordination between U.S. CPA and WDNR for plan review and approval. Coordination with local agencies may be required. Coordination with PRP representatives will be required. No apparent administrative difficulties.

Coordination between U.S. EPA and WDNR for plan review and approval. Coordination with local agencies may be required. Coordination with PRP representatives will be required. No apparent administrative difficulties.
Required technologies and services are available. Off-site services including POTW and sanitary landfill may be required, and are considered to be available.

Required technologies and services are available. Off-site services including POTW and sanitary landfill may -- . -be required, and are considered may be required, and are to be available. considered to be available.
Capital: $256,000 O&H: $482,000 Present Worth: $738,000 Discount Period: Discount Rate:

Capital: $710,000Annual O&H: $112,000 Present Worth: $1,380,000Discount Period: 9 yearsDiscount Rate: 10%

Long-term management consists of monitoring water levels, water quality, discharge quality ahd routine system maintenance.
Volume and toxicity reduction Toxicity reduction through through carbon adsorption and contaminant degradation, thermal regeneration. Volume and toxicity reductionthrough carbon adsorption and thermal regeneration.

Groundwater extraction treatment discharge and 
all conventional Hydraulic ' ■ ! area appears feasible. Bioreclaroation appears feasible. Full sitespecific assessment will require testing. System effectiveness and performance effectiveness and performance are readily monitored, are readily monitored.
Coordination between U.S. EPA Coordination between U.S. EPA and WDNR for plan review and ‘ approval. Coordination with local agencies will beI required. Coordination with PRP representatives will be required. No apparent administrative difficulties.
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groundwater control measure.

Compliance with VOC emissionslimits can be achieved.

at

Groundwater controls only. Groundwater controls only. Groundwater controls only. Source controls only.
Approximately ten years to meetTCE HCL at well CH6.

Overall Protection of Human Health and the Environment

Evaluation Factor

No additional source or groundwater controls.

Likel NR I

Alternative 1 No Action

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

Alternative 2 Groundwater Extraction ___ and Treatment
Alternative 3 Groundwater Extraction and Treatment with In-Situ Bioreclaroation Alternative 4 In-Situ Bioreclamation

Alternative 5 ActiveSource Control(1)
CoTpliance with ARARs

Approximately ten ' meet TCE HCL at we’

r

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

Uiitl 1 
(Continued)

SUMHARf OF Al.TLRHATlVES EVALUATIONFEASIBllITT STUDY WAUSAU WATER SUPPLY NPL SITE WAUSAU, WISCONSIN

Compliance with VOC emissions limits can be achieved.

MCLS are met by VOC removal City water treatment plant.

Approximately ten years to meet TCE HCL at well CU6.
Approximately ten years to meet TCE HCL at well CW6. Approximately ten years to meet TCE MCL at well CW6.

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

HCLs achieved for municipal water study.
Would likely comply with NR 140 requirement for response as a groundwater control measure.

Effluent standards can be met for surface water discharge.
Compliance with actionspecific ARARs related to design, approval, construction and monitoring can be met.

Compliance with VOC emissions limits can be achieved.

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

Compliance with actionspecific ARARs related to design, approval, construction and monitoring can be met.

HCLs and State groundwater standards could be achieved in the aquifer in the long term.
Compliance with VOC emissions limits can be achieved.

HCLs achieved for municipal water study.
would likely comply with NR 140 requirement for response as a source control measure.

Effluent standards can be met for surface water discharge.
Compliance with actionspecific ARARs related to design, approval, construction and monitoring can be met.

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

HCLs and State groundwater standards could be achieved in the aquifer in the long term.
Compliance with VOC emissions limits can be achieved.

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

HCLs achieved for municipal water study.
Would likely comply with HR 140 requirement for response as a groundwater control measure.

HCLs achieved for municipal water study.
Would likely comply with Nft 140 requirement for response as a

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

years to ill CW6.

HCLs achieved for municipal water study.
ely would not comply with140 requirement for response due to lack of source area control and no additional groundwater remediation.
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in

Acceptance

are based on computer simulations of source control used in conjunction with increased pusping rates at Production Wells CU3

- I
/

(1) Remediation times shown for Alternative 5 ,and CW6, and at the Phase 1 remedy extraction well.

Evaluation Factor Alternative 1 Wo Action

Specific comments to be addressed in the Record of Oecision.

Alternative 2 Groundwater Extraction and Treatment

Specific comments to be addressed in the Record of Oecision.

Alternative 3 Groundwater Extraction and Treatment with In-Situ Bioreclamation

Specific comments to be addressed in the Record of Oecision.

Alternative 4 In-Situ Bioreclaroation

Specific comments to be addressed in the Record of Oecision.

Alternative 5ActiveSource Contro1(11

iAULt 1(Coniinued)
SUMMARY OF ALTERNATIVES EVALUATION FEASlUILnV STUOrWAUSAU WATER SUPPLY NPL SITE WAUSAU, WISCONSIN

State and Community Specific comments to be .*5 addressed in the Record ofOecision.

Approximately 14 years untilcontaminants are no longer drawn in by well Cw6
Approximately 4.5 years to meet TCE MCI at Production Well CU6.

Approximately 20 years until coniaminarits are no longer drawn in by well CW6.
Approximately 9.7 years to meet TCE MCL at Production Well CU6.

Approximately 20 years until contaminants are no longer drawn in by well CU6.
Approximately 9.7 years to meet TCE MCL at Production Well CU6.

Approximately 12 until contaminants from Wausau Chemical are no longer drawn

RLM/sss (sss-400-18] 13076.32

in by well CW3.
Would comply with all identified ARARs.

Approximately 15 years until contaminants from Wausau Chemical are no longer drawn in by well CU3.
Would not comply with all identified ARARs.

Aquifer purging time could not be estimated for the alternative with the existing contaminant transport model.
Would comply with all identified ARARs.

Approximately 6 years to meet TCE MCL at well CW3 (landfill source).
Approximately 2.5 PCE MCL at well L Chemical Source).
Approximately 13 years until contaminants from landfill source are no longer drawn in by well CW3.

5 years to meet CW3 (Wausau

Approximately 20 years until contaminants are no longer drawn in by well CWC.
Approximately 9.7 years to meet TCE MCL at Production Well C6.
Approximately 6 years to meet TCE MCL at well CW3 (landfill source).
Approximately 5 years to meet PCE MCL at well CW3 (Wausau Chemical Source).
Approximately 13 years until contaminants from landfill source are no longer drawn by well CW3.

Approximately 6 years to meet TCE MCL at well CW3 (landfill source).
Approximately 2.5 years to meet PCE MCL at well CW3 (Wausau Chemical Source).
Approximately 13 years until contaminants from landfill source are no longer drawn inby well CW3.
Aquifer purging time could not be estimated for this alternative with the existing contaminant transport model.
Would comply with all identified ARARs.

Approximately 20 years until contaminants are no longer drawn in by well CW6.
Approximately 9.7 years to meet TCE MCL at Production Well CW6.

Approximately 4 years to meeTCE MCL at well CW3 (landfilsource).
Approximately 3.3 years to meet PCE MCL at well CW3 (Wausau Chemical Source).
Approximately 6 years until contaminants from landfill source are no longer drawn in by well CW3.
Approximately 5 years until contaminants from Wausau Chemical are no longer draw in by well CW3.
Would comply with all identified ARARs.

Approximately 6 years to meet TCE MCL at well CW3 (landfill source).
Approximately 6.3 years to meet PCE MCL at well CW3 (Wausau Chemical Source).
Approximately 13 years until contaminants from landfill source are no longer drawn in by well CW3.


