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May 29, 2015

Mr. William P. Scott
Gonzalez Saggio & Harlan LLP
111 East Wisconsin Avenue
Milwaukee, WI 53202

RE: Request for Remedial Action Bid Proposal
Former Express Cleaners Site
3921 —3942 North Main Street
Racine, Wisconsin
Avantti Environmental Group Proposa!l No. AEG-58

Dear Mr. Scott:

Avantti Environmental Group together with CABENO Environmental Field Services are pleased to submit
this proposal to Gonzalez Saggio & Harlan LLP for the Former Express Cleaners Site Remedial Action project.
The proposal has been organized to meet the requirements of your May 5, 2015 Request for Bid {RFB)
document and the May 22, 2015 email amendment to the RFB.

We are confident that our project team is highly qualified to successfully complete this project as a result of
our;

e Expertise in soil and groundwater remediation utilizing in-situ technologies,

e Familiarity and experience with site-specific issues related to dry cleaning facilities.
e Experience in remedial design and construction management services, and

o Commitment to providing quality services.

In developing our cost estimate to complete this project, AEG has relied on realistic assumptions and our
team’s experience with similar remediation projects. We encourage you to compare our cost assumptions
with those of other firms in your evaluation of our proposal.
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We appreciate your consideration of AEG and our project team far this project. Please call Tina Reese at
414-326-4875 (work) or 414.719-1477 (mobile) if you have any questions or need additional information.

Sincerely,
AVANTTI ENVIRONMENTAL GROUP, LLC

(foizon 2 (2,

Christine A. Reese, P.G
Principal

cc:  Nancy Ryan, Department of Natural Resources

Avantti Environmental Group
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Ocean Spray - Kenosha, Wisconsin
Site Investigation

Project Manager for a site investigation at a food manufacturing facility in Southeastern Wisconsin.
Work included interim remedial actions and an accelerated site investigation. Interim remedial
activities included excavation, removal and capping of below-grade product piping associated with
above ground storage tanks containing No. 2 fuel oil, excavation of impacted soil, installation of two
recovery sumps for free product removal and installation of a passive free-product recovery system.

Chrysler Corporation, Kenosha, Wisconsin
Remedial Investigation Activities

Project Hydrogeologist providing administrative and technical support on a variety of tasks
associated with remedial investigation activities at a former automobile manufacturing facility in
Wisconsin.

Participated in quarterly groundwater sampling field activities (over 40 monitoring wells), and
monitoring well installations. Other activities included the reduction and evaluation of laboratory
and field data and writing the semiannual Remedial System Performance Monitoring reports.

Crucible Materials Corporation, Inc. — East Troy, Wisconsin
Sediment Remedial Action

Project Manager for design and impltementation of a bid package to perform a sediment remedia!
action in a stream located adjacent to a brownfield property where historically stainless steel tubing
was manufactured. The stream sediments were impacted with dense non-aqueous phase liquid
(DNAPL) chlorinated volatile organic compounds {VOCs) and light NAPL.

The remedial action consisted of rerouting stream flow through pipes for discharge downstream of
the area of highest impacts, dewatering the stream bed and adjacent wetland, excavating the
impacted sediment, consolidating 8,000 cys of sediment into an on-site Area of Contamination (AQOC)
and restoring the stream bed and bank.

Indiana Department of Environmental Management — Indianapolis, Indiana
Nonpoint Source Guidance Manual

Technical Project Manager for the development of a Nonpoint Source Guidance Manual for the State
of Indiana.

The manual wili be utilized by various groups across the State of Indiana, and will include private and
public entities such as local watershed groups, industries, and municipalities, as well as select
programs and partnerships within the state government. The manual will provide guidance to the
various entities on the state’s long-term goals and short-term objectives related to nonpoint source
management, funding mechanisms available, management measures evaluated, and prioritization of
projects requesting state funding.

City of Rock Island — Rock Island, lllinois
Water Quality Study

Project Manager for a water quality study on the Mississippi and Rock Rivers.

The study includes preparing and implementing a water quality monitoring plan that will be utilized
to describe baseline conditions for the receiving waters of the City of Rock Island’s wastewater
treatment plant and to determine their compliance status with lllinois water gquality standards
during various flow regimes. A dye study will also be performed to determine plume mixing and
dispersion during CSOs.













































Client

Betty Brite Cleaners, Chicago, IL

BB Chemical, LaGrange, IL

WW Henry, Bourbonnais, IL

Carroll Street, Chicago, IL

North Shore Cleaners, Glencoe IL

Norman's Cleaners

Pipeline Facility, Cahokia, iL

Rockford, IL

~Melrose Park, IL

St James Hospital, Chicago Heights,
IL

Scott Cleaners, Glenview, IL

Note:
PCE ~ tetrachloroethene
CSAT -
ppm - parts per million

Contaminants

PCE & degradation products
in tight clay soils.

Free Product Hydrocarbon
atop water table and
dissolved phase TCE in
groundwater. Silty clay soils.

TCE & degradation products
in groundwater. Silty clay
and weatherd bedrock,
cohesive conditions.

TCE & degradation products.
5'bgs to 15’bgs. Tight clay
soils,

PCE & degradation products.
5'bgs to 20'bgs. Tight clay
cohesive soils.

PCE & degradation products .
0'bgs to 12'bgs, tight
clay/cohesive soils.

Gasoline & Diesel LNAPL
S'bgs to 25'bgs. Fine grained
sand & silt. GW at 5’bgs

Free Product Hydrocarbon
(heating & machine Oil) 7'bgs
to 13'bgs. Sand, gravel,
cobbles, boulders, and former
building debris.

TCE & degradation products
Fine grained cohesive clay
soils. Most areas 5'to 15'bgs,
one area is 0' to 11'bgs.

Free product heating oil 7'bgs
to 20’bgs, cohesive clay soils

PCE and degradtion products
in soil and groundwater.
Cohesive soils: silts & clays.
Source area behind cleaners
was 0' bgs to 6'bgs. GW
plume adjacent to building up
to river bank &' to 20'bgs.

{SCO - in-situ chemical oxidation

bgs - below ground surface

iL - Hllinois
GW - groundwater

CABENO ENVIRONMENTAL FIELD SERVICES
CHEMOAL INJECTION AND SLOW REM™ SYSTEM PROJECT EXPERIENCE

Initial Concentrations

~5,000 ppm

Free Product Hydrocarbon (5
inches in several wells).
~2,000 ppm TCE in
groundwater.

~3,500 ppm

High of 48,800 ppmn, average
15,000ppm

3,500 ppm

~6,000 ppm

5,000 ppm to 25,000ppm

Free Product

~15,000 ppm

Free Product Heating Qif

5,000 ppm to 7,000 ppm

Final Concentrations

<350 ppm

Site Closed. Achieved Cleanup
Objectives. free product was
completely removed and TCE in GW is
below IL GW Cleanup Standards

~1,000 ppm & ongoing

Achieved non-detect for 2/3rds area
after 9-months. While quarterly
sampling recalcitrant 1/3rd portion 6-
months ago found previously unknown
source area {48,800ppm). Last months
{April 2015) sampling event 700ppm!!!

ongoing/active in operation for 1.3
years. {quarterly soil sampling event
shows reduction below site specific
CSAT of 1,000ppm over 75% of site)

~<650 ppm

ongoing/active

Complete, free product degraded

Ongoing/active Just started systemin
May 2015

Client & property owner approved,
construction starting August 2015

PCE in soil source/mixing area below
CSAT for site ~350ppm. PCE and
degradation products in groundwater
are decreasing significantly in less than
1-year.

Remedial Approach

ISCO Installed ~35 injection wells & header system underground & above ground inside active
dry cleaner, System setup in back of cleaners, RegenOx Parts A & B. Achieved cleanup
objectives for 1/2 of the area in 9-months, another 1/4 of the area achived cleanup objectives
after 15-months. Source area under large dry cleaning machine was the most recalcitrant,
required Installation of injection wells at 45-degree angles under machine and took an
additional 9-months to achive cleanup objectives in source area.

LNAPL Hydrocarbon: installed five 4" recovery wells with LNAPL skimmers, all product lines
underground running to tank system in adjacent room, facllity remained active. Once free
product LNAPL was depleted to ~1/16 inch in recovery wells after 12-months switched to
enhanced bio-remediation Installed 12 injection wells. Injected Biological Oxygen Compound
{oxygen & nutrients) with Environoc101 {aerobic bacteria) over a period of 3-weeks. Within 3-
months of injection, free product completely gone. IEPA Project Manager came to visit site
and inspected each well and couldnt believe the speed of degradation with process used. TCE
in groundwater was degraded by injecting Regenesis PersulfOx oxidant into 8-injection wells
over 4-events. Remedial cleanup objectives met after 9-months.

Installed ~20 injection wells & some direct injection points. Enhanced Reductive
Dechlorination using 3DMe & BDI+ {anerobic bacteria). Initial injection was along site property
fine to stop offiste migration of contaminants. 2nd and 3rd round of injections was in source
area and body of plume respectively. Downgradient {offsite) of fence line concentrations are
non-detect. Onsite TCE parent product concentrations are decreasing, slight increase in
degradtion products {cis & trans isomers, vinyl chloride, etc.} onsite showing active ERD. 1st
injection event at fence line ~2-years ago, onsite injections about 1.5 years ago.

1SCO using PersulfOx oxidant. initially installed 14 injection wells, weekly site visit for injection
into wells in small courtyard. After 9-months identified previously unknown source area.
Added 6-additioani injection wells and increased injection volumes/fconcentrations. After
additioanl 6-months hot spot concentrations have reduced from 48,800 ppm to 700ppm.
Currently below CSAT cleanup objective. Waiting for 2nd round of verification sampling.

1SCO using RegenOx Parts A & B oxidants. Installed 35 injection wells both inside active
cleaners & outside in public courtyard, all wells connected to underground header system,
tank, automated contro! panel and system setup in back of cleaners. Weekly site visits for
08M to fill tank and inspect system.

1SCO using Persulfate, Soil mixed then followed with 12 injection wells, Totaltime from start
to finish was 9-months. Inside dry cleaner in strip mall. Dry cleaner unit was empty, cut
alley/back wall and brought mini-excavator into store unit. Cut out concrete floor slab,
performed soil mixing inside. Followed up treatment of recalcitrant hotspots with injection
wells.. SlowRem due to tight clay soils over 6-months, once weekly injections. Cleanup goals
achieved after 9-months.

ISCC using RegenOx Parts A & B oxidants and ORC Advanced. Installed 25 injection wells,
Working on 2nd round of injections. No quarterly progress sampling yet. 6-months ongoing
due to slow gravity feed requireements. Shallow water table and shaliow contamination. Do
not want to push contaminants to surface. So slow feed fine grained Mississippt River sand &
silt deposits. 5'- 25" bgs

1SCO using PersulfOx oxidant. Installed 25 injection weils inside active office and factory.
Injected for 2-weeks at a time, once a month for 3-months until cleanup objectives achieved.
Outside front of facility Instafled 15-injection wells as well as horizontal near surface injection
lines. Connected headers and ran to enclosed trailer containing tanks, mixers, heaters, etc.
Twice weekly visits for 6-months. Free product degraded.

First SlowRem Injection project approved by lllinois RCRA program, 1SCO using PersulfOx
oxidant. Facility is closed, former solvent recycler, Soil mixed 5' to 10'in three hot spot source
areas. Installed 198 injection wells. In three seperate treatment areas. One area is a rail spur
at back of building, contaminants are 0'to 11'bgs. Installed well screens from 1'bgs to 11°bgs
and simultaneously injecting at depth as well as flooding surface of the rail spur area.

Free product recovery and enhanced bio-remediation. Instaifation of 11-6" recovery wells
outside in courtyard. Installation of 37 injection wells inside bulding basements and outside in
courtyard. Weekly injections of Biological Oxygen Compound, Environoc101 {aerobic
bacteria), and hydrocarbon degrading enzymes. Weekly vac truck extraction from recovery
wells. Anticipated to occur over 2-year period.

Used PersulfOx oxidant for soil mixing in source area. Followed up with ERD in several source
area hot spots. Within 3-months hotspot was below CSAT for site specific cleanup goals.
Source area Installed 20 injection wells between building and river bank for Enhanced
Reductive Dechlorination in groundwater. Two injection events over 1-month. Injected 3DMe
and BDI+. In less than 1-year significant degredation of PCE and degradation products. Active
degradation still ongoing,









Dry Cleaner Environmental Response Program
Reimbursement Cost Detail Linking Spreadsheet Form 4400-214D (R 08/12)

A B v D E r © n Budget Remaining
Soil Soil Groundwater Groundwater Air/Vapor Air/Vapor Lab & Other Miscellaneous Use (-) to indicate
Investigation | Remediation Investigation Remediation | Investigation | Remediation Analysis Costs cost over-run % Task Complete, Remarks

Total DERF Eligible Costs This Claim $ -
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CERTIFICATE OF LIABILITY INSURANCE

DATE (MM/DD/YYYY)
5/8/2015

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

IMPORTANT: I[f the certificate holder is an ADDITIONAL INSURED, the policy(ies) must be endorsed. {f SUBROGATION IS WAIVED, subject to the

terms and conditions of the policy, certain policies may require an endorsement. A statement on this certificate does not confer rights to the
certificate holder in lieu of such endorsement(s).

PRODUCER ] ] CORTACT
HNI Risk Services PHONE | FAX
PO Box 510187 gﬁ'\f' Ext): 262-78'2-3940 (A/C, No): 262-782-4198
ADDRESS: certs@hni.com
New Berlin Wi 53151 INSURER(S) AFFORDING COVERAGE NAIC #
INSURER A: CNA Ins. Co (Valley Forge Ins Co)/ A
INSURED  Avantti Environmental Group INSURER B : Rockhill Insurance Company / A-
INSURER C ;
9415 W. Forest Home Avenue INSURERD :
INSURERE :
Hales Corners Wl 53130 INSURER F

COVERAGES

CERTIFICATE NUMBER:

REVISION NUMBER:

THIS 1S TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD
INDICATED. NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS,

EXCLUS!IONS AND CONDITIONS OF SUCH 3\%'BILCIES' LIMITS SHOWN MAY HAVE BEEN REEOUL(I;C%DEI—‘BFY PP,;IQLE:IQA&/LS.
Lné2 TYPE OF INSURANCE INSR | wvD POLICY NUMBER YYYY) | (MM/DD/YYYY) LIMITS
GENERAL LIABILITY EACH OCCURRENCE $ 1,000,000
A | x | coMMERCIAL GENERAL LIABILITY 6016967215 02/01/2015/02/01/2016 | PREMSES (Ea sccurence) | $ 100,000
J CLAIMS-MADE OCCUR MED EXP (Any one person) $ 5,000
) PERSONAL & ADVINJURY | $ 1,000,000
. GENERAL AGGREGATE $ 2,000,000
GEN'L AGGREGATE LIMIT APPLIES PER: PRODUCTS - COMP/OP AGG | $ 2 000,000
_-| POLICY B Loc $
AUTOMOBILE LIABILITY COMBINED SINGLE TIMIT
N (Ea accident) $ 1,000,000
ANY AUTO 6016967246 02/01/201502/01/2016 BODILY INJURY (Per person) | §
| ﬁb‘—ng"NED . iﬁ?ggULED BODILY INJURY (Per accident)| §
o | NON-OWNED PROPERTY DAMAGE s
HIRED AUTOS X | AUTOS {Per accident)
$
A | X |UMBRELLALIAB | X | occuR 6016967229 02/01/2015/02/01/2016] EACH OCCURRENCE s 5,000,000
EXCESS LIAB CLAIMS-MADE AGGREGATE s 5,000,000
peD | X | RETENTIONS 10,000 $
WORKERS COMPENSATION WC STATU- OlH-
A | AND EMPLOYERS® LIABILITY YIN 6016967232 02/01/201502/01/2016 X 1T°RY LIMITS ER
ANY PROPRIETOR/PARTNER/EXECUTIVE E.L. EACH ACCIDENT $ 500.000
OFFICE/MEMBER EXCLUDED? I:I N/A *
{Mandatory in NH) E.L. DISEASE - EA EMPLOYEE $ 500,000
g?:'i?sf;%’gﬁ :)nlrdgpFRATqu helow E.L. DISEASE - POLICY LIMIT | § 500,000
B | Professional Liability ENVP012406 02/01/201502/01/2016|  General Aggregate 3,000,000
Contr Pollution Liability Each Occurence 3,000,000

Professional Liability Deductible $2,500 Each Incident
Contrs.Pollution Liability Occurrence Deductible $2,500 Each Potiution Condition

DESCRIPTION OF OPERATIONS / LOCATIONS / VEHICLES {Attach ACORD 101, Additlonal Remarks Schedule, If more space Is required)

CERTIFICATE HOLDER

CANCELLATION

To Whom It May Concern

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE
THE EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN
ACCORDANCE WITH THE POLICY PROVISIONS.

AUTHORIZED REPRESENTATIVE . / @4‘

ACORD 25 (2010/05)

© 1988-2010 ACORD CORPORATION. All rights reserved.

The ACORD name and logo are registered marks of ACORD
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1. PROJECT TEAM QUALIFICATIONS

Huntoon Environmental Consulting, llc and DeepEarth Technologies, Inc. are pleased to provide
this response to the Request for Remedial Action Bid Proposal for the Former Express Cleaners
Site (Site) located at 3921-41 N. Main Street in Racine, Racine County, Wisconsin. We
respectfully submit the proposal response to Nancy Ryan, Project Manager with the Wisconsin
Department of Natural Resources (WDNR) and the Ehrlich Family Limited Partnership through
their representative, Attorney Bill Scott of Gonzalez, Saggio & Harlan, LLP.

Huntoon Environmental Consulting, lic (hereinafter referred to as HEC or Huntoon
Environmental) is a woman-owned business incorporated in the State of Wisconsin with an
office in Beloit, Wisconsin. The company is a Wisconsin registered professional geologist firm
(#74-##) and qualifies as a small business enterprise (SBE). Principal and owner of the
company, Ms. Huntoon is a registered professional geologist with the State of Wisconsin (#13-
008) and has over 25 years of professional experience. For more than two years, the firm has
provided expert environmental consulting services to municipalities, law firms, small businesses,
and citizen’s groups involving a wide array of environmental concems.

DeepEarth Technologies, Inc. (hereinafter referred to as DET or DeepEarth Technologies) is a
women-owned technology development and field services company specializing in the
remediation of toxic and hazardous chemical contaminants in soil and groundwater. The
company has developed and marketed a new patented concept of in-situ chemical oxidation
that has harnessed classical hydrogen peroxide chemistry so that the oxidation reaction can be
controlled, which has opened the door to treating a broad spectrum of contaminants under
complex conditions. The company has designed and managed projects throughout the country,
achieving site closure at many previously-contaminated sites.

11 Project Understanding

The Project Team consisting of Huntoon Environmental and DeepEarth Technologies has a
strong understanding of the project history, scope and objectives. The objectives of remediation
activities at the Racine site are understood to be as follows:

1) to contain and reduce the groundwater plume;
2) to substantially reduce the threats posed by vapor intrusion;
3) to ensure remaining on-site contamination is attenuated within a reasonable time;

4) to conduct all activities in compliance with appropriate legislation and WDNR guidance;
and,

5) to achieve case closure from the WDNR.




The team is fully informed regarding the project scope. It is understood that the source of the
majority of contamination in soil and groundwater beneath the site was an on-going release of
solvent utilized in dry cleaning operations. These solvents, and in particular PCE, sorb to soil
particles and are held as residual contaminants in soil and groundwater pores. Denser than
water, constituents migrate below the water table and can be transported significant distances
with groundwater flow. The subsurface distribution of contaminants has been defined based on
several site investigations conducted in the past.

1.2  Expertise in Evaluation of Alternatives

The consuitant and contract service provider have significant expertise to analyze remedial
alternatives at the Former Express Cleaners Site and determine the most suitable response
action. Ms. Huntoon has conducted remedial action alternatives analyses and feasibility
evaluations on hundreds of contaminated sites, the majority of which were located within the
State of Wisconsin. Of this vast experience, a significant number of projects included former or
current drycleaning sites, and chlorinated hydrocarbon contaminants.

13 Relevant Capabilities of the Project Team
The proposed project team is accomplished in the completion of similar remedial programs.

With over 20 years of experience with soil and groundwater investigation and remediation, Ms.
Huntoon will provide project management and technical oversight for all activities related to site
remediation, monitoring, data evaluation and associated reporting. An extremely qualified
technical reviewer, she has the experience and credentials to advise the owner and the owner's
representatives on all aspects of the project to achieve the remediai goals.

Huntoon Environmental, DeepEarth Technologies, and the additional contractors selected for
the Project Team will provide the necessary experienced and qualified staff and sufficient
facilities for completion of each task described herein. Professional and dependable, the
Project Team will perform all work in an ethical, professional, and timely manner.

A company summary and corporate qualifications for Huntoon Environmental and DeepEarth
Technologies are included as Attachments C and D, respectively. References are available
upon request. Each member of the team has outstanding qualifications and significant
experience to implement the relevant aspects of the remedial action plan.



2. TECHNICAL & ECONOMIC FEASIBILITY EVALUATION OF ALTERNATIVES

An initial evaluation of alternatives has been conducted for the Site, per Chapter NR 722.07
Wisconsin Administrative Code (WAC) and based partly on the recent publication
Understanding Chlorinated Hydrocarbon Behavior in Groundwater: Guidance on the
Investigation, Assessment and Limitations of Monitored Natural Attenuation (WDNR, RR-699,
October 2014). This evaluation process has been used to determine which remedial action
option constitutes the most appropriate technology to restore the environment, to the extent
practicable, within a reasonable period of time and to minimize the harmful effected of
contaminants to the air, land, and waters of the State; to address the exposure pathways of
concern; and, to effectively and efficiently address the source of the contamination.

Alternatives have been evaluated for technical and economic feasibility as provided in
NR722.07(4) WAC. This assessment included the evaluation of a range of remedial action
options suitable for the Site, to determine the practicability of implementing these options at the
Former Express Cleaners Site. An initial screening of remedial technologies reasonably likely to
be feasible for the Former Express Cleaners Site included the following remedial action options:

21 Natural Attenuation

Monitored natural attenuation may be an appropriate and effective remedy at chlorinate-
contaminated groundwater sites given the appropriate conditions. As summarized by WDNR
(RR-699, October 2014), “availability of a carbon source along with the proper geochemical and
microbial conditions necessary for degradation determine whether chlorinated contaminants will
degrade naturally. Effectiveness of MNA is based on fully defining the plume, documenting
conditions for natural attenuation throughout the plume, and long-term monitoring data that
documents natural attenuation processes will continue to be effective until standards are met".

For the Former Express Cleaners Site, an active remedial action that will reduce the
contaminant mass and concentration has been deemed necessary. Natural attenuation is not
expected to actively reduce contaminant mass and concentrations of chiorinated compounds (in
particular, PCE).

22 Enhanced MNA

Monitored natural attenuation (MNA) will address the residual groundwater contamination
remaining upon completion of active remedies, which will remove the majority of contamination.
“Most sites contaminated with chlorinated hydrocarbons will require active remediation for
source reduction and perhaps for plume control. MNA is more likely to be successful when
used as one part of a comprehensive site cleanup, rather than as a sole remedy, at most
chlorinated hydrocarbon sites” (WDNR, RR-699, October 2014).

Based on the contaminant source and type, extent of soil and saturated material that contain
residual contamination, and potential for continuing source release, an assessment and
determination of effectiveness of NA processes has determined the need for active remediation
at the Site.




2.3 Insitu Chemical Oxidation

In-situ chemical oxidation would involve advancement of borings to apply the reagent in source
areas, as well as areas of higher groundwater concentrations which include the central portion
of the former S.C. Johnson property located east of the Site. Cool-Ox™ Technologies would be
the reagent of choice for the in-situ chemical oxidation. Borings would be advanced for the
application of reagent below the groundwater, which would stimulate the biodegradation of
chlorinated VOCs. In addition, impacted soil throughout the area of concern would be
excavated and blended with reagent to treat soil in the area from the surface to directly above
the water table.

Comparison of pre- and post-treatment soil samples on similar sites utilizing the Cool-Ox™ in-
situ chemical oxidation technology, including a PCE-contaminated site in Wisconsin,
demonstrated a decrease in PCE concentrations from approximately 500 mg/kg to less than 3
mg/kg.

24 Excavation and Disposal

Excavation and landfill disposal of contaminated soil and groundwater is not deemed an
appropriate methodology for the Site. Per chapter NR722(07)(am) WAC, “Responsible parties-
shall document their evaluation of a remdial option or combination of options which would use
recycling or treatment technologies that destroy or detoxify contaminants, rather than transfer
the contaminants to other media.”



3. PROPOSED REMEDY AND ABILITY TO ACHIEVE CLOSURE

In-situ chemical oxidation is proven to be effective in remediating the substances present at the
Site and has meet all of the following requirements:

e s proven to be effective in remediation the type of hazardous substances present at the
Site based on experience gained at other sites with similar site characteristics and
conditions;

¢ Can be implemented in a manner that will not pose a significant risk of harm to human
healith, safety, welfare or the environment; and,

o s likely to result in the reduction or control, or both, of the hazardous substances
present at the site to a degree and in a manner that is in compliance with the
requirements of chapter NR722.09 WAC

Therefore, based on an assessment and determination of the effectiveness of the natural
attenuation processes occurring at the Site, in addition to an evaluation of the extent and degree
of chlorinated contaminants, the site geologic and hydrogeologic setting, site geochemistry, and
redox potential, it is determined that in-situ chemical oxidation, combined with enhanced
RNA, is the most effective and efficient remedial option for the Site.

3.1 Description of In-Situ Chemical Oxidation Remedy

The patented Cool-Ox™ process is an in-situ remediation technology that combines controlled
chemical oxidation with accelerated biodegradation subsequent to the oxidation phase. The
process is based upon the use of hydrogen peroxide as the generator of oxidizing radicals.
However, unlike the Fenton-like processes which use liquid hydrogen peroxide, the Cool-Ox™
Technology generates hydrogen peroxide from solid peroxygens that are injected into the soil or
groundwater in an aqueous suspension. Once in place, the peroxygens react with water to
produce hydrogen peroxide, a reaction which is well understood.

The distinguishing feature of the Cool-Ox™ technology is that it does not require the injection of
metal catalysts to activate the production of oxidizing radicals in the substrata; thus, the creation
of heat is eliminated and the volatilization of VOCs is eliminated. This is an extremely important
safety factor when dealing with compounds having low toxicity thresholds. Rather than remedial
applications that create odor problems, the Cool-Ox™ process oxidizes the contaminant
molecule, converting it to an alcohol or polyol. These reaction products are converted to wetting
agents and are actually converted to odor control agents.

A very important characteristic of the Cool-Ox™ technology is that the chemical reaction is
controllable and self-initiating, as the reaction starts when the oxidizer comes into contact with
organic contaminants. Because peroxygens are only sparingly solubie in aqueous solutions,
the dissolution rate is quite slow. Once the oxidation reactions of the remedial work have begun
taking place, the oxidation by-products create an environment ideal for the proliferation of
intrinsic microbial degraders. Therefore, once injected, the reagent remains in the contaminated
media for an extended period of time before becoming soluble. This low solubility feature also
allows peroxygens to be hydraulically distributed by the injection equipment, increasing the
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radius of influence from the injection point, which significantly increases the potential for the
oxidizer to come into contact with the contaminants.

Site-specific Cool-Ox™ Technology remedial action at the Former Express Cleaners Site in
Racine will involve injection of reagent into groundwater, and blending of contaminated soil with
reagent material for remediation of the impacted area above the water table.

Activities will include the advancement of soil borings at muitiple locations across the most
highly contaminated area of the site, with injection of reagent material several feet into the
groundwater to stimulate the biodegradation of chlorinated VOCs in groundwater. An illustration
of the estimated treatment area is provided as Figure 1.

Soil blending of contaminated soil with reagent material will be completed above the water table
throughout the area of concern. Concentrations of soil contaminants will be reduced through
the blending of reagent material with impacted soil, which will create the reduction of chlorinated
VOCs on soil particles. An estimated 1070 cubic yards of impacted soil will be treated
throughout an area 5760 ft? in size. The estimated areal extent of soil blending is provided as
Figure 2.

Specialized application procedures developed by the DeepEarth Technologies field crew will
ensure that the reagent is delivered to maximize contact with the contaminants.

3.2  Successful Applications at Similar Sites

DeepEarth Technologies has demonstrated successful oxidation of a broad range of organic
chemical constituents in groundwater and soil at multiple similar sites using the patented Cool-
Ox™ technology. Significant contaminant reductions have been achieved at nearly every site
treated with concentrations of Cool-Ox™ reagents that are significantly lower than the
stoichiometric ratios that would be expected to be necessary.

At nearly all sites treated with the Cool-Ox™ reagents, the proliferation of indigenous aerobic
microbes increased by as much as six orders of magnitude. Upon visual inspection of samples
collected from numerous sites, including sites similar to the Former Express Cleaners Site,
observations indicated a decrease in contaminant concentrations in groundwater downgradient
from the injection zones by orders of magnitude.

Cool-Ox™ Techology was implemented at a Wisconsin site where industrial processes
impacted soil and groundwater on offsite properties. In-situ chemical oxidation was used to
remediate impacted soil and groundwater. Comparison of pre- and post-treatment soil samples
indicate that PCE concentrations decreased from greater than 500 mg/kg to less than 3 mg/kg.

Additional case studies for similar sites are included as Attachment B.



3.3 Proposed Closure Objectives

3.3.1  Groundwater Restoration Goals

Remedial goals for the groundwater remediation include reduction of concentration and mass of
contaminants. Groundwater contamination beneath the Site is determined to be originating from
several source areas, including the location of the former dry cleaning operations, an area
outside the northeast corner of the building, and the area of the former dumpster at the
northeast comner of the site.

As part of the remedial action activities, groundwater remediation will be conducted at each of
these source areas in order to obtain case closure for the Site. Both the source control and the
groundwater restoration components will be designed to minimize the concentration of the
chlorinated compounds in groundwater and maintain compliance with the Enforcement
Standard. It is anticipated that the groundwater injection will reduce the concentrations of
groundwater contaminants by 80 to 90 percent within 30 days. The reaction will last in the
subsurface for a total estimate of 90 days. Groundwater remediation followed by MNA for two
years is expected to achieve a stable or shrinking groundwater plume. The estimated treatment
area is provided as Figure 1.

3.3.2 Soil Remediation Goals

Soil remediation goals for the site include the reduction of concentration and mass of
contaminants in shallow soils extending from the surface into the upper level of the water table.
It is anticipated that one application of the in-situ chemical oxidation treatment, Cool-Ox™, will
achieve the reduction of soil concentrations by 95 to 99 percent within the first 30 days. The
reaction will last in the subsurface for a total estimate of 90 days. The estimated areal extent of
soil blending is provided on Figure 2.

3.4 Estimated Remedial Action Schedule

The project schedule is controlled by the requirement for the completion of eight rounds of
groundwater samples upon completion of remedial activities, which puts an estimate closure
submittal date of August 2017.

The estimated schedule for the completion of on-site remedial action is three months. This
includes the completion of in-situ chemical oxidation through injection and soil blending in mid
July through early August. Confirmation soil samples will be collected two to three months after
conclusion of on-site remedial activities. Vapor intrusion assessment and site restoration will be
completed during this timeframe (two to three months after conclusion of on-site remedial
activities).

The proposed schedule is provided in detail in Section 6.




4, DESCRIPTION OF TASKS ASSOCIATED WITH PROPOSED REMEDY

4.1 Groundwater Monitoring

Collection and analysis of groundwater from the existing monitoring well network will be
completed in June, prior to the initiation of remedial activities. Groundwater samples will be
submitted to a WDNR-certified laboratory for the analysis of VOCs (EPA Method 8260C).

Based on laboratory results, the need for the installation of an additional monitoring well will be
evaluated east of the Site. If deemed appropriate, the well (MW-16) will be installed prior to the
next round of quarterly samples.

Based on an evaluation of historic groundwater sampling resuilts, the abandonment of several
monitoring wells within the existing monitoring well network is recommended upon completion of
groundwater sampling in June; these include an estimate of five to eight monitoring wells to be
negotiated with WDNR. [f approved by the WDNR, these wells will be abandoned prior to the
September quarterly groundwater sampling event.

Upon completion of remedial activities, eight rounds of quarterly groundwater samples will be
collected and analyzed for VOCs (EPA Method 8260C).

4.2 In-Situ Chemical Oxidation — Groundwater Injection

Rationale for Selecting Treatment Area & Vertical Injection Interval: DT has learned from
conducting field applications at numerous sites with TCE and PCE that it is next to impossible to
remediate groundwater so long as contaminants adsorbed to the soil matrix are present.
Therefore, it is our primary objective to mitigate soil sources as the first phase of overall site
remediation. To locate soil sources, DTl searches the available site data in effort to find the
highest PID concentrations either in the boring logs or contaminant tables. High PID readings
almost always signal the presence of a source of contaminants sufficient to adversely impact
groundwater. It should also be noted that because these remain immobile and unaffected by
fluctuations in groundwater levels. Based upon this knowledge, DTI tumed to the information
contained in the site information sheet, soil borings and analytical data, in effort to determine the
areal extent as well as the vertical treatment interval appropriate for this site and pursuant to the
nuances of the Cool-Ox® technology.

Based upon the information provided and pursuant to the conversation between DTl and HEC,
we have designed a remedy for the site as follows. The treatment area is approximately 3,375
ftz with a vertical interval of 8 feet to 14 feet below ground surface (bgs). The area contains 750
cubic yards and 94 injection points. A total of 4512 gallons of Cool-Ox® will be injected over the
course of 4 days.

Health and Safety: DTl has adopted a health and safety policy that has been developed over a
period of 13 years. DTl has a tremendous understanding for the importance of a detailed health
and safety plan and has been able to implement that in the field. Prior to the start of a job, DTI
will send our Job Safety Analysis (JSA) Form to HEC for review. Upon commencement of the



job, a tool box health and safety meeting will be held each morning, where the JSA's can be
reviewed and safety topics can be touched on from the previous day. :

DTl's field crew also inspects the equipment daily (each piece of equipment has a safety
inspection sheet which is filled out daily) to assure that everything is in safe working order. This
prevents production delays as well as insures a safe working environment for DTl employees
and the over-site personnel as well.

DTI will forward the JSA's, Health and Safety plans, Equipment Inspection Sheets and MSDS
Sheets if HEC wishes for review. DTI will also adapt to HEC's site specific health and safety

plan.

Work Scope: DTI will mobilize to meet HEC and complete the primary health and safety
meeting where all safety topics will be explained and understood by both. DTI will than position
equipment, take delivery of Cool-Ox® and lay out the treatment area. Once the area is laid out
the injection activities will begin. '

DTI will inject approximately 48 gallons into each injection point (IP). DTl will complete a
minimum of 25 IP’s a day to ensure a project duration of no more than 4 days. DTI expects the
project to be completed within 4 days.

Once the site is free of contaminants there are no traceable reagent by-products thus, our Cool-
Ox® Technology is the only truly Green technology available to date.

4.3 In-Situ Chemical Oxidation — Soil Blending

Rationale for Selecting Treatment Area & Vertical Infection Interval: DTI has learned from
conducting field applications at numerous sites with TCE and PCE that it is next to impossible to
remediate groundwater so long as contaminants adsorbed to the soil matrix are present.
Therefore, it is our primary objective to mitigate soil sources as the first phase of overall site
remediation. To locate soil sources, DTl searches the available site data in effort to find the
highest PID concentrations either in the boring logs or contaminant tables. High PID readings
almost always signal the presence of a source of contaminants sufficient to adversely impact
groundwater. It should also be noted that because these remain immobile and unaffected by
fluctuations in groundwater levels. Based upon this knowledge, DTI turned to the information
contained in the site information sheet, soil borings and analytical data, in effort to determine the
areal extent as well as the vertical treatment interval appropriate for this site and pursuant to the
nuances of the Cool-Ox® technology.

Based upon the information provided and pursuant to the conversation between DT and HEC,
we have designed a remedy for the site as follows. The treatment areas are proximately 6,550
ft2. One area is 3950 square feet with a soil blending interval of 0 to 5. The second area is 2600
square feet with a soil blending vertical of 0 to 8 feet below ground surface (bgs). The two areas
contain 1501 cubic yards. A total of 15000 gallons of Cool-Ox® will be blended into the areas
over the course of 4 days.

Health and Safety: DTl has adopted a health and safety policy that has been developed over a
period of 13 years. DTl has a tremendous understanding for the importance of a detailed health
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and safety plan and has been able to implement that in the field. Prior to the start of a job, DTI
will send our Job Safety Analysis (JSA) Form to HEC for review. Upon commencement of the
Job, a tool box health and safety meeting will be held each morning, where the JSA’s can be
reviewed and safety topics can be touched on from the previous day.

DTI's field crew also inspects the equipment daily (each piece of equipment has a safety
inspection sheet which is filled out daily) to assure that everything is in safe working order. This
prevents production delays as well as insures a safe working environment for DTI employees
and the over-site personnel as well.

DTI will forward the JSA's, Health and Safety plans, Equipment inspection Sheets and MSDS
Sheets if HEC wishes for review. DTI will also adapt to HEC’s site specific health and safety
plan.

Work Scope: DTI will mobilize to meet HEC and complete the primary health and safety
meeting where all safety topics will be explained and understood by both. DTI will than position
equipment, take delivery of Coal-Ox® and lay out the treatment area. Once the area is laid out
the soil blending activities will begin.

DTI will blend approximately 10 gallons of Cool-Ox into each cubic yard. DTI will blend an
average of 500 yards per to complete the soil blending activities in approximately 4 days. DTI
expects the project to be completed within 4 days.

Once the site is free of contaminants there are no traceable reagent by-products thus, our Coaol-
Ox® Technology is the only truly Green technology available to date.

44  Confirmation Soil Sampling

Confirmation soil samples will be collected 8 to12 weeks after remedial action is completed. Itis
estimated that twenty shallow soil borings will be advanced and samples collected from
previous areas of significant contamination. Samples will be submitted to a DNR-certified
laboratory for analysis of VOCs (EPA Method 8260C).

4.5 Vapor Intrusion Assessment

It has been documented that no exposure pathways exist for the movement of contamination
offsite, other than potential migration of groundwater contamination to utility corridors which will
be corrected through the proposed remedial action, and the potential for vapor migration offsite
which will be evaluated as part of the proposed effort described herein.

The closest water supply well is a water supply well for a local day care center located more
than one mile from the Site. Racine Waterworks uses surface water from Lake Michigan as the
source of drinking water; contaminant discharges to surface waters have not been documented
from the Site. There are no private wells within 1200 feet of the property boundary.

Vapor migration of chlorinated solvents to buildings impacted by contaminant plumes will be
evaluated as part of the Remedial Action Plan for the Site to determine whether this exposure
pathway is “complete”. Soil gas samples will be collected and evaluated based on the protocals
established in the WDNR publication “Assessing Vapor Intrusion at Remediation and
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Redevelopment Sites in Wisconsin” (WDNR, RR-800, July 2012). In addition, results of sub-
slab vapor concentrations collected beneath the existing building have determined that further
site development should include the installation of passive or active venting to mitigate
contaminant vapors.

Soil gas samples will be collected in summa canisters and submitted to the Wisconsin State
Laboratory of Hygiene for the analysis of VOCs; specifically, the “dry cleaner list” which includes
PCE, TCE, cis- and trans-DCE, and Vinyl Chloride (Method TO15). It is estimated that two
samples will be collected from the northern property boundary of the Site. Sample results will
be evaluated and compared with WDNR’s vapor intrusion guidance.

4.6  Applicability of Pilot Test
Given the successful implementation of the Cool-Ox™ Technology on similar sites and similar
geologic conditions, a pilot test prior to the implementation of remedial action is not determined

to be warranted.
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5. ESTIMATED COSTS

Cost estimates for the remedial action at the Former Express Cleaners Site are provided on the
attached EXCEL SPREADSHEET as well as DNR Form 4400-212.
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6. PROPOSED SCHEDULE

Assuming a contract is signed in the first half of June 2015, the following schedule is proposed:

PROJECT MANAGEMENT: Project management will continue throughout the duration of the
project and will include consistent communication with the client, regulatory discussions and
meetings with the WDNR, and oversight of all project tasks.

GROUNDWATER MONITORING: Groundwater samples will be collected through low flow
sampling technique from the existing monitoring well network in June. Laboratory results will be
evaluated, and installation and sampling of an additional groundwater monitoring well completed
prior to September if deemed necessary. |If approved by the WDNR, selected monitoring wells
will be abandoned upon evaluation of results and prior to the September sampling event. Eight
quarters of groundwater monitoring will be conducted, to be completed in June 2017. Results
will be submitted to WDNR upon receipt and after completion of data evaluation and QA/QC.

REMEDIAL ACTION: In-situ chemical oxidation tasks will extend three weeks during July and
August, with completion of on-site remedial activities to be completed midAugust 2015.

SOIL MONITORING: Confirmation soil samples will be collected from the area of concern in
September and October 2015. Soil samples will be collected from soil above the water table at
twenty (20) locations and submitted for laboratory analysis of VOCs.

VAPOR INTRUSION ASSESSMENT: Soil vapor will be collected at the northern boundary of
the Site to evaluate the potential for migration of potentially hazardous vapors offsite. Three (3)
samples are proposed to be collected and submitted for laboratory analysis of VOCs.

REPORTING: Report submittals will be prepared throughout the duration of the project and will
include reporting of remedial action results and confirmation sampling, data analysis and quality
control, and laboratory results upon completion of quarterly sampling.

SITE RESTORATION: The site will be restored to conditions that allow the property to be
redeveloped. There are no restrictions of future site use or building placement anticipated after
September 2015 from the remedial action implemented.

WDNR CLOSURE SUBMITTAL: Upon completion of remedial action, documentation of
effectiveness, and eight rounds of groundwater sampling, a closure submittal and GIS Registry
Package will be submitted for the site.

DERF REIMBURSEMENT: Reimbursement for applicable costs will be submitted to the WDNR
Dry Cleaner Environmental Response Fund (DERF) Program. Costs will be submitted for
reimbursement at various steps throughout the completion of the remedial action project utilizing
the Reimbursement Cost Detail Worksheet (WNDR Form 4400-214D).
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7.

ASSUMPTIONS

As provided in the RFP, the following assumptions are understood and were considered in the
preparation of this proposal for remedial action implementation at the Former Express Cleaners
site in Racine, Wisconsin: '

The site is vacant and will be made available for remedial action activities.

Upon completion of remediation activities, redevelopment will occur on both the Main
Street property (Former Express Cleaners site to be redeveloped for commercial use
and zoned as Commercial Shopping District) and the North Bay Drive Property (Former
Gardens to be redeveloped for commercial use and zoned Office/Institutional).

If concentrations of foundation elements are not higher than the ‘contained out’ values
for contaminated soil, the contaminated concrete can be disposed of in a solid waste
landfill as non-hazardous waste.

As demolition of the building and slab is determined to be necessary to complete
remediation of the site, the superstruction of the building at the Former Express
Cleaners site will be demolished by others and costs are not assumed as part of this
proposal; removal and disposal of the concrete slab is included herein.

Utilities will be disconnected and capped at the property boundary.

In addition, based on the RFP, we understand the following:

For purposes of achieving soil goals, samples collected beneath the water table are not
to be considered to represent soil conditions, but are considered a result of groundwater
conditions.
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8. CERTIFICATION STATEMENTS

Per requirements of Chapter NR 169(3)(b) WAC, | certify that the project team of Huntoon
Environmental and DeepEarth Technologies meet the following:

o The team is fully informed of the aspects of the project scope and objectives, and has
the expertise to analyze all remedial alternatives and to design the most suitable
response action for the Site.

¢ The team can provide the necessary staff and facilities for all phases of the remedial
action planning, design, construction and operation.

¢ The team will provide qualified technical reviewers to advise the owner and work toward
the stated remedial goals.

e All services will be performed in an ethical, professional, timely manner.

In addition, the consultant and contract services will comply with chapter NR 169 of the
Wisconsin Administrative Code (WAC), as well as the chapter NR 700 WAC rule series.

6'z§f|(

Lori C. Huntoon, PG date certified
Professional Geologist #13-008
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E L EACH ACCIDENT $

E L. DISEASE - EA EMPLOYEE] $

E L. DISEASE - POLICY LIMIT I $

A | CPL & E&O
$1,000,000 EA. CL.
$2,000,000 AGG

POL.# ENVP013549-00

05/28/2015|05/28/2016] $2,000,000 POL. AGG

CONTRACTORS POLLUTION LIAB. L) OCCURRE

PROFESSIONAL LIABILITY

DESCRIPTION OF OPERATIONS ! LOCATIONS / VEHICLES lAﬂzch ACORD 304, Addonnal Remancs Schedule, if more space is required)

E&0) Consultlng (Env1ronmental)
ROCKHILL INSURANCE COMPANY - RATED A-XII by A.M. Best

CERTIFICATE HOLDER

CANCELLATION

WISCONSIN DEPARTMENT OF NATURAL RESOURCES
2300 N DR MARTIN LUTHER KING JR DRIVE
MILWAUKEE Wi 53212

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE
THE EXPIRATION DATE THEREOF, NOTICE WiLL BE DELIVERED I[N
ACCORDANCE WITH THE POLICY PROVISIONS.

AUTHORIZED REPRESENTATNE;. y"\ )

ACORD 25 {2010/05)

© 1988-2010 ACORD CORPORATION. All rights reserved.

The ACORD name and logo are registered marks of ACORD
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CASE HISTORY CHS-0008 (TCA- DCA- DCA) (Cont,)
Results

Site 0008- Contaminant Data

Contaminants of Concern (ug/L)
Well Week 1,1,1-TCA 1,1-DCA 1,1-DCE
MWw-1 0 6.6 5.0 ND
4 52 4.7 1.8
8 53 52 ND
12 6.4 7.8 ND
26 ND ND ND
Mw-2 0 36.0 16.0 59
4 27.0 11.0 4.1
8 25.0 8.9 2.1
12 37.0 14.0 4.7
26 ND ND ND
Mw-3 0 50.0 15.0 6.1
4 32.0 9.1 35
8 35.0 8.0 1.3
12 43.0 11.0 34
26 ND ND ND
Mw-4 0 68.7 244 13.4
4 ND ND ND
8 1.2 ND ND
12 0.9 ND ND
26 ND ND ND

Examination of the data collected approximately one month after the injection work was completed
revealed that little or no change had occurred in the concentrations of the contaminants in monitoring wells
MW-1, MW-2 and MW-3. However, dramatic reductions were observed in MW-4. Comparison of this data to
previously treated sites impacted with the same contaminants, indicated that the expected results should have
duplicated the reductions found in MW-4. ,

Review of Sitc Map shows an underground clectrical utility corridor traversing the length of the
injection area nearest the property line. It also reveals that monitoring wells MW-1, MW-2 and MW-3 are
located in this corridor. During the injection work care was taken not to impact the underground clectrical
cables with the direct push equipment. Consequently, the two (2) rows of injection points on either side of the
utility corridor were shifted away from the electrical lines to accommodate safety concerns. This inadvertently
left the monitoring wells located in the utility corridor in an area not immediately impacted by the reagent. It
was decided that because the groundwater was flowing perpendicular to the cormridor, the reagent should
eventually reach these monitoring wells. Data collected approximately six (6) months after the application
indicated that thc concentrations of contaminants in the wells had dropped below maximum contaminant levels
(MCLs) for site closure.

This document is a copyright of DeepEarth Technologies, Inc. — all rights reserved.
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Lori Huntoon, PG
Principal Hydrogeologist & Owner, Huntoon Environmental Consulting, lic
P.O. Box 259927, Madison WI 53725
608-886-7245 " lorihuntoonpg@gmail.com

QUALIFICATIONS

Professional geologist, certified educator and former regulator with over 25 years of progressive
leadership experience providing technical program management for water and environment.

» Consulting experience includes oversight of site investigations including identification of
potentially responsible parties, independent technical evaluations for environmental
programs, farmland assessments, Phase | and Phase [l real estate property transactions;
groundwater resource assessment/evaluation/ protection; development of remedial action
plans, wellhead protection surveys; regulatory negotiation; wetland determinations; water
supply/conservation; litigation support; oversight of administrative/field staff, and training.

= Regulatory program management includes Section Chief of the technical section of the
Wisconsin Petroleum Cleanup Fund overseeing 25 technical staff with projects exceeding an
annual budget of $94M; represented the PECFA program at public hearings throughout the
state, and contributed to administrative code revisions. As a consultant, worked on the
development of environmental standards for industry; participated in the initial “integrated
environmental plan for the Mexican-US Border” between USEPA and (then) SEDUE in 1992.

* Project management experience includes oversight of subcontractors and drilling crews;
completion of field and reporting activities associated with groundwater contamination
investigations and remediation programs, development of well head protection programs
and siting of replacement water supply wells; regulatory compliance; and establishment of
consistent objectives for municipal, state/federal, legal, and and industrial clients.

= Drilling oversight includes management of drilling programs, supervision of an
environmental drilling crew; presentation of investigative results focused on groundwater
sampling at multiple intervals utilizing dual-tube drilling technology; speaker at hands-on
environmental drilling technology programs; and a broad range of experience managing
large-scale groundwater monitoring networks for extensive and complex site investigations.

LICENSING & CERTIFICATIONS

Licensed Professional Geologist — State of Wisconsin #13-008, since 1997

Certified Ground Water Professional — National Ground Water Association, since 1991
Certified Secondary Science Teacher — State of Wisconsin, 2008

Certified English As a Second Language Teacher — State of Wisconsin, 2008
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PROFESSIONAL EXPERIENCE

Owner & Principle Hydrogeologist February 2013 to present

Huntoon Environmental Consulting, llc, Wisconsin (formerly HydroGeoLOGIC Consulting, lic)

Logical approaches to environmental and sustainability solutions for communities, non-profit groups,
law firms, government agencies, other consulting firms, and businesses. Assistance with technical
reviews and litigation preparation. Grant writing and oversight of grant-funded programs, technical
assistance with economic development projects, program oversight, strategic planning, marketing.

Section Chief, Wisconsin Petroleum Cleanup Fund - 1997 to 2004

State of Wisconsin Department of Commerce, Madison WI|

Managed the technical section of Wisconsin’s Petroleum Cleanup Fund, including an experienced staff
of 25 hydrogeologists and program assistants at five locations throughout the state. Conducted
public hearings, facilitated meetings, coordinated interagency training, participated in preparation of
interagency memorandums, assisted with administrative rule changes, represented the agency at
national conferences, served as ligison in regional and national meetings with EPA, prepared annual
reports for the legislature and Governor’s office, chaired Administrative Code revision committee.

Hydrogeologist 1985-1997

Environmental Consulting Firms, Madison WI & Rockford IL

Project oversight, including RCRA, Phase I/Il environmental site assessments for property transactions,
and groundwater investigations. Managed environmental projects including Fortune 500
manufacturing firms based out of Milwaukee. Provided corporate compliance audits for facilities
located nationally and along the US/Mexico border. Managed metals contaminated site investigation
and remediation program in California, including an evaluation of new metals-treatment technology
and facilitation of meetings involving multiple regulatory agencies. Managed office for full service
engineering, geotechnical and environmental consulting firm, including monthly operations reports,
timesheets, accounts payable and receivable, expense reports, hiring and discipline of staff.

Branch Manager/Operations Manager/Hydrogeologist 1985-1993

Supervised staff including geologist, drilling crew, and administrative support. Conducted business
development. Managed environmental projects including RCRA, leaking underground storage sites,
 lumber treatment facilities, and locations of illegally disposed drums. Managed field activities for the
City of Wausau Superfund Site and the Sheboygan River & Harbor Superfund Site, including oversight
of drilling operations on each side of the Wisconsin River and in the Sheboygan Harbor, respectively.
Completed health risk assessment and groundwater investigation for neighborhood surrounding
petroleum refinery in western Louisiana. Conducted business development throughout Texas,
Oklahoma, and the Midwest, including assistance with the opening of offices in Michigan, Indiana and
lllinois. Conducted business development, participated in corporate strategic planning and training.
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EDUCATION & TRAINING

Sustainability Consulting Cohort Program, ISSP — 2013

Science and ESL Education, Edgewood College, Madison, Wisconsin — 2008
Organizational Facilitation and Negotiation, State of Wisconsin — 1997

Organizational Management and Leadership Training, State of Wisconsin — 1998 - 2000
1SO14000 Environmental Management System Training - 1996

40 Hazardous Waste Operations and Emergency Response Training — NGWA, 1985
B.S., Geology — University of Wisconsin Platteville, 1985

Advanced classes in Hydrogeology — University of Minnesota Minneapolis, 1984-1985
Mining Engineering coursework — University of Wisconsin Platteville, 1980-1982
Water Well Drilling Course, Staples Technical Institute, 1982

Baroid Mud Drilling Technology — Baroid Drilling Institute, Houston Texas, 1981

PROFESSIONAL ASSOCIATIONS

ASTM International D18-21 on Ground Water Monitoring (1987-present)

ASTM International E-50 on Environmental Site Assessments (1990-present)

Department of Interior ASTM Representative to Subcommittee on Groundwater (2010-present)
Federation of Environmental Technologists Audit Committee CoChair (1990-1994)

Ground Water Age Advisory Board (1987-1990)

International Society of Sustainability Professionals Consultant Cohort (2013)

Merlin Mentors UW-Madison (2014)

Rock Trail Coalition Board of Directors (2013-present), Newsletter Editor (2013-present)
National Ground Water Association Ground Water Scientists & Engineers Director (1990-1994)
National Ground Water Association Ground Water Management and Protection Committee (2015)
National Ground Water Research and Educational Foundation Board Member (2015)

Rock Trail Coalition Newsletter Editor (2014-2015)

Sustainable Janesville Committee Member (2014-2015)

Wisconsin Ground Water Association President (1988-90), Board member (2008-10)

Wisconsin Water Association Chair, Small Systems Committee (2012-2013)

Wisconsin Water Well Association Associate Member (1985-present)

Wisconsin Women Environmental Professionals / Madison Chapter — CoChair (2003-2004, 2011)
University of Wisconsin Women In Business Council Board Member (1998-2000)

REFERENCES

Available upon request.



" May 28, 2015

Gonzalez Saggio & Harlan LLP
111 East Wisconsin Avenue
Suite 1000

Milwaukee, Wisconsin 53202

Attn: William P. Scott, Esq.

Re:  DERF Program Remedial Action Proposal
Express Cleaners
3941 North Main Street
Racine, Racine County, Wisconsin
Terracon Proposal No. P58150098

Dear Mr. Scott:

At your request, Terracon Consultants, Inc. (Terracon) has prepared this proposal to provide
environmental consulting services for the above-referenced site. This proposal was prepared in
general accordance with your May 5, 2015 Request for Remedial Action Bid Proposal, and
includes a summary of the existing site conditions, the proposed cleanup goals for the project, a
discussion of possible remedial action options, and recommends specific remedial actions. A
tentative project schedule and cost estimate are also included.

This proposal is written to comply with the Wisconsin Department of Natural Resources
(WDNR) requirements for maintaining eligibility for reimbursement of costs covered under the
Dry Cleaner Environmental Response Fund (DERF). Terracon is experienced at providing
consulting services for remediation of chlorinated solvent impacts. We are also aware of the bid
contract and requirements of NR 169.13 and 169.23, Wisconsin Administrative Code (WAC).
Terracon provides consulting services in compliance with the applicable requirements under NR
169 and 700 to 728. Terracon did not prepare this proposal in collusion with any other
consultant. Terracon carries insurance coverage in compliance with NR 169.23(9)(b).

Terracon understands the scope of your project and the services that will be required. We have
the experience and ability to analyze alternatives and design the most suitable response action,
consistent with technical and economic feasibility, environmental statutes and rules, restoration
timeframes, and the latest technical advances. We will provide necessary staff and facilities for
the project. We will provide qualified technical reviewers and project management that will keep
you advised on technical and regulatory matters and work toward planned remediation goals.
Terracon’s services are performed in an ethical, professional, and timely manner.

Geotechnical () Environmental ] Construction Materials e Facilities
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May 28, 201¢  Terracon Proposal No. P58150098

assess vapor intrusion potential on the north adjacent property following implementation
of the remedy.

To develop the approach we believe provides the best combination of technical and economic
feasibility, Terracon considered multiple remedial action options, including monitored natural
attenuation (MNA) and enhanced MNA. The options considered included:

MNA with institutional controls for residual soil and groundwater impacts;
Enhanced MNA with institutional controls for residual soil and groundwater impacts;
Soil excavation and off-site disposal coupled with MNA; and

Soil excavation and off-site disposal coupled with enhanced MNA.

The site investigation has generally identified up to 8 feet of unsaturated or saturated, silty sand
soil in the source area. The majority of the impacted, unsaturated soil is located in areas
beneath the building, currently inaccessible to excavation. In our experience, ex-situ remedial
actions are consistently more effective at removing contaminant mass. Ex-situ remedial actions
can be completed more quickly, allowing MNA to proceed sooner and more effectively. Having
considered the above options, Terracon proposes remedial actions consisting of soil excavation
and off-site disposal coupled with MNA.

We understand that demolition of all or part of the building before commencing with remediation
can be considered as part of this remedial action options evaluation. Based upon the
concentrations present beneath the building and difficulty associated with accessing those
impacts while the building remains, Terracon requests demolition of the entire building. The
RFP indicates this will be completed by others, leaving the concrete floor slab of the building
and the water/sewer utility laterals. Consequently, we have not included tasks or costs for
activities related to building demolition in our proposal.

Terracon estimates there is approximately 130 pounds of PCE present in the upper 4 feet of soll
within the area where PCE concentrations exceed the non-industrial, direct-contact RCLs.
These soils are mostly unsaturated, as the water table is reportedly located 2 to 4 feet bgs in
this area. Approximately 250 pounds of PCE is present in the 4 to 8 foot soil interval in the area
bounded by the estimated extent of non-industrial, direct-contact RCL exceedances. Soil in this
interval is saturated and may be more difficult to excavate. This is a conservative mass
estimate, as fewer soil samples were collected from the saturated soil. It is noted that the
highest PCE concentrations in this interval are located in a relatively limited area in the vicinity
of soil borings B9 and B11.

Responsive Resourcefu Reliable 4



DERF Program Remedial Action Proposal
Express Cieaners Racine, Wisconsin
May 28, 201¢  Terracon Proposal No. P58150098

Excavation below the water table can be problematic. However, we feel it is important to remove
as much of the PCE mass as practicable. In addition, the WDNR typically requires an
engineered barrier when impacts above direct-contact RCLs are present within 4 feet of the
ground surface. Therefore, we propose to excavate soil above the non-industrial, direct-contact
RCLs within the upper 4 feet as depicted on Figure 1. This includes soil located along the
water/sewer lateral extending from the building to Main Street and soil located on the adjacent
S.C. Johnson property to the east. In addition, Terracon proposes to excavate soil from the 4 to
8 foot interval from the area of soil borings B9 and B11, if site conditions encountered during
field activities indicate excavation is feasible. If necessary, Terracon will seek a contained-out
determination from WDNR to allow excavated soil to be disposed at a licensed Subtitle D
landfill. Soil containing PCE or TCE at concentrations above the industrial, direct-contact RCLs
will need to be treated on-site to reduce concentrations to levels acceptable for Subtitle D landfill
disposal. If not treated adequately to reduce concentrations below the contained-out criteria and
the toxicity characteristic leaching procedure (TCLP) limits, the soil must be disposed as
hazardous waste at substantially higher cost. The following is a summary of estimated
excavation volumes:

Volume to be excavated from 0 to 4 feet bgs, containing VOCs at concentrations less
than the industrial, direct-contact RCLs and higher than the non-industrial, direct contact
RCL: 420 cubic yards (630 tons). This area is shaded as green on Figure 1.

Volume to be excavated from 0 to 4 feet bgs, containing VOCs at concentrations greater
than the industrial, direct-contact RCLs and requiring on-site treatment: 120 cubic yards
(180 tons). This area is shaded as yellow on Figure 1.

Volume to be excavated from 4 to 8 feet bgs (if feasible), containing VOCs at
concentrations greater than the industrial, direct contact RCLs and requiring on-site
treatment: 65 cubic yards (95 tons). This area is roughly bounded by soil borings B9 and
B11 within the shaded area on Figure 1.

We believe aggressive source removal is sufficient to allow MNA to complete the remediation
over time. However, this can only be confirmed through post-remediation groundwater
monitoring. The presence of biodegradation daughter products of PCE (trichloroethene (TCE),
cis-1,2-dichloroethene (DCE)) indicates that reductive dechlorination is occurring. In accordance
with the RFP, Terracon has included collection of eight rounds of post-remediation quarterly
groundwater samples from the remaining monitoring well network to evaluate trends in
groundwater quality. If, during the monitoring program, it appears that the lack of carbon in
groundwater is a limiting factor in the MNA process, biodegradation can be enhanced through
the injection of a variety of carbon sources into the affected groundwater. In this fashion,
reductive dechlorination can be encouraged to facilitate breakdown of the PCE and TCE to DCE
and vinyl chloride (VC). The DCE and VC would be expected to degrade by other means,
primarily oxidative destruction at the margin of the plume. If necessary, oxidative destruction
can also be enhanced. The size of the plume to be enhanced after completion of the excavation

Responsive Resourcefu Reliable 5
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Prepare brief data transmittals following each subsequent round of groundwater
sampling;

Prepare a Case Summary and Close Out form and GIS registry information packet; and
Abandon the groundwater monitoring wells and piezometer.

Terracon is committed to the safety of all its employees. As such, and in accordance with our
Incident and Injury Free® safety goals, Terracon will develop a safety plan to be used by our
personnel during field services. Prior to commencement of on-site activities, Terracon will hold a
brief health and safety meeting to review health and safety needs for this specific project. At this
time, we anticipate performing fieldwork in a USEPA Level D work uniform consisting of hard
hats, safety glasses, protective gloves, and steel toed boots. It may become necessary to
upgrade this level of protection, at additional cost, during sampling activities in the event that we
encounter petroleum or chemical constituents in soils or groundwater that present an increased
risk for personal exposure.

Terracon will arrange for demolition and landfilling of the concrete floor slab prior to excavation.
Based on information provided in the RFP, it is assumed the concrete slab can be managed as
nonhazardous waste. The RFP provided information from WDNR regarding characterization of
the concrete as nonhazardous. If required by the landfill, we will obtain a contained out
determination from the WDNR to allow excavated soil to be disposed of at a licensed Subtitle D
landfill. This phase of work will include disconnection/abandonment of utilities servicing the
building. After the building and concrete are removed, soil excavation can proceed. The
excavation is planned to extend 4 feet bgs, with targeted excavation to a depth of up to 8 feet
bgs if feasible.

Prior to excavation activities, one round of groundwater samples will be collected from the
existing network of 15 groundwater monitoring wells and one piezometer and analyzed for
volatile organic compounds (VOC) by USEPA Method 8260B. Following receipt of the
groundwater analytical results, monitoring well MW-3 will be abandoned in accordance with NR
141, WAC. Terracon does not propose to install a replacement for monitoring well MW-3, as the
remaining well network should be sufficient to monitoring the progress of natural attenuation in
groundwater.

Terracon will collect sidewall samples at a depth of approximately two feet bgs. We estimate 12
sidewall samples (approximately 1 set of samples per 20 linear feet of sidewall) will be
collected. Approximately 10 base samples will be collected, approximately one base sample per
400 square feet. We are not proposing to allow the excavation to remain open pending
analytical results from the laboratory due to the potential for groundwater incursion.

Backfill will be placed and compacted in the excavation to within approximately 12 inches of the
ground surface using readily available clean fill, similar to the existing silty sand native soil. The

Responsive esourceful Reliable 8



DERF Program Remedial Action Proposal
Express Cleaners  acine, Wisconsin
May 28, 201¢  Terracon Proposal No. P58150098

backfill will be placed in 8-inch lifts, or less, and mechanically compacted. If necessary to
achieve adequate compaction due to groundwater conditions, Terracon may excavate and
backfill immediately in small areas or place breaker rock at the base of the excavation.
Approximately 6 inches of clean #6 crushed stone will be placed on top of the backfill.

The first of the eight post-remedial groundwater sampling events will be performed within 30
days after the earthwork is completed. Terracon proposes to sample each of the 14 remaining
groundwater monitoring wells and one piezometer for VOCs by USEPA Method 8260B.

Terracon will prepare a Remedial Action Documentation Report upon completion of soil disposal
activities and receipt of the results from the first round of groundwater sampling.

In accordance with the RFP requirements, seven additional groundwater monitoring events are
planned prior to project closure. For the purpose of this proposal, each of the 14 remaining
groundwater monitoring wells and one piezometer will be sampled each quarter for VOC by
USEPA Method 8260B. These groundwater monitoring events will be performed quarterly. Upon
receipt of the results from the initial sampling event, we may propose reducing the number or
frequency of sampling. Terracon will prepare a brief data transmittal upon completion of each
groundwater sampling event. If the results are favorable, not all of the proposed monitoring
events may be needed prior to requesting closure.

Terracon believes that the remedial actions described above will result in project closure with
natural attenuation as a final remedy for remaining soil and groundwater impacts, provided the
groundwater data supports that natural attenuation is occurring and will remediate the remaining
impacts within a reasonable period of time. This route to closure may require installation of an
engineered barrier (pavement) to limit infiltration and that a cap maintenance plan is prepared.
However, we are not proposing to pave the excavation areas as part of the remedial actions as
natural attenuation may be sufficient to offset the effects of infiltration. If stable or decreasing
concentration trends in groundwater are established without the presence of pavement over the
excavation areas, an engineered barrier may not be necessary.

When the data supports that the plumes are stable or decreasing and that natural attenuation
can be relied upon as a final remedy, Terracon will prepare a Case Summary and Close Out
form and associated GIS Registry packet for WDNR consideration.

Upon receiving conditional closure, the 14 groundwater monitoring wells and piezometer will be
abandoned per NR 141, WAC. The injection piping will also be abandoned by filling the riser
piping with lean cement grout.

Investigation-derived wastes (IDW), including soil cuttings and development water, will be

containerized in labeled 55-gallon drums throughout the project for temporary storage on site,
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and disposed of at an appropriate facility. This proposal assumes that all IDW can be managed

as nonhazardous waste.

3.1 Contingency Scope of Services

In accordance with Paragraph 15 of the RFP, Terracon has included the following contingency
tasks. These tasks will not be completed without prior approval of our client and WDNR:

Install one groundwater monitoring well at the eastern margin of the plume, at a location
satisfactory to WDNR; and
Complete a contingency vapor intrusion assessment on the north adjacent property. It is
assumed that this assessment will consist of the installation of up to two subslab vapor
points. Vapor samples will be analyzed for PCE and related compounds by EPA Method

TO-15.

3.2 Anticipated Schedule

Terracon proposes to initiate these remedial actions as soon as possible upon client and WDNR
authorization. The following is a proposed schedule:

ANTICIPATED

TASK ANTICPATED SCHEDULE COMPLETION DATE*
Submittal of this Remedial Action June 2015
Proposal
WDNR/Client Authorization 45 days from receipt July 2015
Building Demolition (by others) July 2015
Excavation/Backfilling August 2015
1t Groundwater Sampling Event 30 days following backfilling September 2015
Submittal of Remedial Action 30 days following receipt of analytlcal
data from 1%t groundwater sampling October 2015
Report
event
December 2015
March 2016
i i J
Subsequent 7 Rounds of MNA Q.ua_rterly/Data Tran§m|ttals s_,ubmltted une 2016
Samplin within 30 days following receipt of September 2016
Ping analytical data December 2016
March 2017
June 2017
Prepare Case Closure 60 days following receipt of final September 2017
Documents analytical data
Well Abandonment 30 days following notification of November 2017

conditional closure

Responsive esourcefu
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ANTICIPATED

TASK ANTICPATED SCHEDULE COMPLETION DATE*

30 days following submittal of

L , December 2017
conditional closure documentation

Final Closure

*Anticipated completion dates are contingent upon WDNR and client review time, the MNA sampling schedule, and
the schedules of Terracon, laboratory, and subcontractors.

Based on the anticipated mass removal via excavation, the lower concentrations of VOCs in the
monitoring wells surrounding the limits of the proposed excavation, and the decreases in
groundwater VOC concentrations that were observed between 2008 and 2011, Terracon
believes that a request for case closure can be submitted after the completion of the MNA
monitoring program. However, pursuit of case closure may be influenced by several factors,
including but not limited to, actual trends in groundwater concentrations and plume stability.

Mr. Timothy P. Welch, P.G., is a Registered Professional Geologist who will manage your
project, and is a hydrogeologist according to NR 712, WAC. Mr. Blaine R. Schroyer, P.E.
Mr. Schroyer will provide technical review and input, and serve as the NR 712, WAC,
Registered Professional Engineer. Field services may be performed by other Terracon
personnel, if appropriate.

As required by NR 712, these staff will meet the appropriate professional requirements
necessary for each phase of the project. Project capsules and resumes describing our related
experience were provided with a previously submitted proposal for this project (Terracon
Proposal No. 58110351, August 19, 2011), and can be provided again upon request.

Consulting services are considered “contract services” by the DERF program. Prior to selecting
a consultant, DERF requires you to review a minimum of three bids. The intent of this
requirement is to allow you to compare experience, qualifications, costs, or other factors you
consider important. The DERF program can reimburse for reasonable services provided by your
consultant even when they were not the lowest bidder, provided the costs are reviewed and
approved in advance of the work. The intent of this provision is to allow you to select the best
consultant based on all factors. Please refer to the attached cost summary for the estimated
costs for performing the above-described scope of services. Please understand that until we
have prepared the remedial action plan and project specifications, we cannot accurately
estimate subcontractor fees. We have done our best to estimate those fees, based on similar
experience on other projects, but the actual fees will be determined when the contractor bids
are reviewed. We believe we have estimated the number of hours and units conservatively, so
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TERRACON ENVIRONMENTAL SERVICES FEE SCHEDULE

2015
l. PERSONNEL
Note #1
A. Professional Staff
1. Staff Professional.........ccccccvvieeeeieiiniiieieeceeeeecee e eeeeeea $75.00 hour
2. Project Professional ... 85.00 hour
3. Project Manager .......cuueuiiiieceiieceeeeeecccmecmmresneere e s evereeses s 95.00 hour
4. Senior Project Manager ........cccoecvviricinnierenecneinee et 110.00 hour
5. L 10011 o7 | [ O 140.00 hour
B. Support Staff
1. 101 =Y 4107 | $50.00 hour
2. D]z (5T o =Y =T o] o ST PPRUN 60.00 hour
Note#1  Increase hourly rate by 1.3 for Saturday, Sunday and holiday work or off shift work when required by client
or for emergency response with less than 36 hour notice.
. EXPENSES/SUPPLIES/SUBCONTRACTED SERVICES
Note #2
1. Transportation ... e 0.65/mile
2. = Y 1 DO U 72.00 day
3. Packaging/Shipping ..cueeeeeeeicecoeeeee e rrcesrer s seemeer e s e s e Cost plus 15%
4, Subcontracted ServiCes ....ccvvriiiiieeririeee e Cost plus 15%
5. Materials and SUPPHES . ..ccuvvrriee e e Cost plus 15%
6. Analytical Laboratory Tests.....cccoicecieiecciirre e, Cost plus 15%
Note#2  Gubcontract services, materials, and equipment can be paid directly by the client to avoid the mark up.
H. TERRACON EQUIPMENT SCHEDULE

1. Bailer (Disposable)........ccv et $15.00 Each
2. LOW FIOW PUMIP ceuieeeiceiiinecctireneiernrne s cssssrsse s e sscssnssnnee s nasanannnanas 40.00 Daily
3. Electric Water Level Indicator .........coocceeceiiirniencceeeee e 35.00 Daily
4, Water Quality Meter......ccoueeiieiiiieeecce e e 150.00 Daily
5. In-line 0.45 Micron Water Sampling Filter .......c.ccoooevvciniinnninen. 15.00 Each
6. Photoionizer (HNU or OVIM).....c.coiiriciecirierreceeeeer e en e 95.00 Daily
7. LEL Combustible Gas Meter.......cviiieirieriiiree e eees 30.00 Daily
8. Air Sampling Kit ........oooiiiiie e e 150.00 Daily
9. Sub-slab INsert........ooo e 45.00 Each
10. D] 115 o DO PO U U PTOSRPPUPRURNY 50.00 Each
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ACORD CERTIFICATE OF LIABILITY INSURANCE e | AT eoorere

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

IMPORTANT: If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must be endorsed. If SUBROGATION 1S WAIVED, subject to
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e The site owner desires that the Site be available for re-development by September 30, 2015.
The redevelopment could include construction of a new site building within the area of
impact. Therefore, remedial methods that include significant short term mass removal are
preferred, to reduce the vapor intrusion potential for any new site building.

e Deeper subsurface soils (generally below 6 to 8 feet) are generally clayey in nature with
relatively low hydraulic conductivity when compared with coarse-grained surficial soils. The
depth to the water table is approximately 3 feet bgs.

¢ The most heavily impacted soil and groundwater is present within the northern third of the
property, and extends from the ground surface to approximate depths of 9 feet bgs.
Although the presence of dense non-aqueous phase liquid (DNAPL) has not been observed,
historical groundwater data suggest that concentrations of tetrachloroethene (PCE) are
sufficiently high that DNAPL could be present as DNAPL droplets or ganglia within the-porous
media near former temporary wells TW-1 and TW-2.

e Soil affected with PCE from former dry cleaner operations is subject to Universal Treatment
Standards, under 40 CFR §268.49. Soils with PCE concentrations that exceed 60 milligrams
per kilogram (mg/kg) will require treatment prior to disposal at a RCRA Subtitle C facility at a
cost of $700 per ton. In addition, soil with PCE concentrations that exceed approximately
1,000 mg/kg would be required to be treated through incineration with transportation and
disposal costs that exceed approximately $1,200 per ton. Based on the foregoing,

Ramboll Environ concludes that the soil excavation and off-site disposal alternative would be
cost-prohibitive and impracticable.

e Removal of all contamination in soil and groundwater to below generic soil cleanup standards
and groundwater standards, respectively, is not practicable given the magnitude and extent
of impacted soil and groundwater. Therefore, a performance based standard for soil and
groundwater that focuses on contaminant mass removal is recommended.

¢ The proposed remedy needs to be consistent with the intended site demolition and
redevelopment schedule.

Based on review of the key site characteristics and applicable remedial action options,

Ramboll Environ recommends implementation of in-situ enhanced reductive dechlorination through
on-site soil blending of zero valent iron (ZVI) and carbon amendment at the subject property. This
remedial approach eliminates potential future liability associated with disposal of hazardous waste
soil in a landfill or other off-site location. After contaminant mass removal, Ramboll Environ
recommends groundwater monitoring of residual CVOCs to demonstrate continued natural
attenuation. The detected presence of PCE degradation products trichloroethene (TCE), cis-1,2-
dichlorethene (cDCE) and viny! chiloride (VC) in groundwater samples obtained from the Site indicate
that reductive dechlorination is already occurring, and can be stimulated. The recommended
remedial action based on reductive dechlorination technologies is therefore consistent with native
groundwater conditions at the Site.

This remedial strategy was selected based on the following technical factors:

e Only 1% of the total contaminated mass is estimated to be in the groundwater. By using
enhanced reductive dechlorination, blending of the soil mass (both saturated and
unsaturated) in the source area as proposed herein, over 90% of the total contaminant mass
will be treated. This amount of mass reduction coupled with stable or decreasing CVOC
groundwater concentration will meet the goals and objectives for site closure.

e The existing groundwater environment is already demonstrated to be favorable for
generation of PCE degradation products, based on the groundwater data collected to date.
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Addition of ZVI and carbon amendment will enhance the existing environment, rather than
attempting to modify it.

e The estimated cost for remediation of the target treatment volume using in-situ chemical
reduction (i.e., ZVI) is substantially less than that associated with other technically feasible
options.

e The duration of chemical oxidation of the CVOCs of interest would range between several
days and several weeks; in contrast, the application of in-situ enhanced reductive
dechlorination could provide a hydrogen source to support and maintain reductive
dechlorination over a several-year timeframe.

A 2-year natural attenuation groundwater monitoring program will be necessary following
implementation of jin-situ enhanced reductive dechlorination to demonstrate continuing natural
attenuation of groundwater following treatment of the target area. After CVOC concentrations in
groundwater are demonstrated to decline or remain stable, a request for case closure will be
submitted to the Wisconsin Department of Natural Resources (WDNR) in accordance with WAC
NR 726. Our proposed RAP includes costs through closure including post-treatment monitoring,
closure package preparation, Geographic Information System (GIS) registries, and well
abandonment following WDNR approval of the closure.
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2.2

2.3

At the end of 2014, ENVIRON International Corporation joined forces with Ramboll, Northern
Europe’s leading engineering, design and management consultancy, to create a global practice called
Ramboll Environ. Together we provide an even higher level of service to our clients and address
some of the most important issues facing our global community, including the environmental and
health implications of urbanization, climate change and resource scarcity.

Ramboll Environ’s network of experts includes more than 12,000 employees across 300 offices in
26 countries around the world. Clients will continue to benefit from our unique ability to bring clarity
to issues at the intersection of science, business and policy.

Our vibrant and collaborative work environment will continue to attract—and retain—many of the
world’s top consultants. This expanded worldwide network of professionals will provide clients
strategic and technical support.

Environmental Service Offerings

Ramboll Environ has completed extensive site investigation and remediation projects (i.e., feasibility
studies, pilot tests, and design) for a variety of sites with media (e.qg., soil, groundwater, sediments,
surface water, etc.) contaminated with a wide variety of constituents (e.g., CVOCs, perchlorate,
PCBs, inorganics, etc.).

Ramboll Environ has no preference for a specific technology but utilizes our vast technical experience
to identify and evaluate a full spectrum of remedial technologies depending on site conditions and
contaminants of concern. We have experience in physical, biological, chemical and thermal
techniques for both soil and groundwater. Solidification and stabilization are also common
remediation technologies to impart chemical or physical stability. Traditional source control
technologies include soil excavation or dredging. Technologies identified and screened based on
technical feasibility and cost generally include surfactant enhanced aquifer remediation, pump and
treat of groundwater, ISCO, soil vapor extraction, electrical resistance or 6-phase heating, reactive
barriers, soil mixing, bioremediation using whey, molasses or other proprietary products, and natural
attenuation of groundwater.

Ramboll Environ's approach to evaluating sites and to selecting remediation alternatives often differs
from the approach of many traditional engineering consultants in that our work is founded on and
guided by a strong scientific basis in health and environmental science. Our preeminent skills and
experience in chemical exposure and risk assessment, along with a complementary capability in fate
and transport analysis and engineering, enable us to address the complex remediation issues
effectively.

Ramboll Environ’s relevant experience includes several current sites in DERP. Project profiles of
some of the more recent and notable sites are included in Appendix A. This relevant experience has
enabled us to develop a streamlined-phased remediation approach by identifying and evaluating
known source areas, while understanding overall groundwater quality and its effect on receptors.

Project Team
Ramboll Environ has assembled a project team to lead the Site to regulatory case closure. The
following is a brief description of each project team member:

¢ Ms. Jeanne Tarvin, PG, CPG, will serve as the Project Principal for the project. Ms. Tarvin has
over 30 years of experience in managing environmental investigation and remediation
projects. As a Principal, she is responsible for various hydrogeologic studies, environmental
assessments, landfill studies, feasibility studies, remedial designs and remedial actions. Ms.
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Tarvin is a Gubernatorial Appointment to the Technical Advisory Committee for the Dry
Cleaners Environmental Reimbursement Fund.

e Mr. Scott Tarmann, PE, will serve as Project Director and Engineer. Mr. Tarmann has over
24 years of experience with environmental and civil design projects, with particular emphasis
on the application of remedial investigation, feasibility studies, remedial system performance
evaluation, groundwater modeling, and remedial action design. His work has included
technical design of in-situ and ex-situ remediation technologies to address organic and
inorganic contaminants in soil and groundwater. His main focus has been primarily with
technological applications involving enhanced in-situ bioremediation, in-situ solidification/
stabilization, soil vapor extraction, vapor intrusion mitigation, in-situ thermal remediation
processes, in-situ chemical oxidation, hydraulic containment/control technologies, and
permeable reactive barriers. His work has also included developing technical strategies for
remediation, providing technical support for regulatory negotiations, conducting sophisticated
remediation system performance evaluations and feasibility studies, and preparing technical
design plans and specifications documents in support of construction bidding and
implementation. Mr. Tarmann is a registered professional engineer in the State of Wisconsin.

e« Mr. Stanley Popelar, PG, will serve as the Project Manager. Mr. Popelar has over 30 years of
consulting experience in the fields of environmental consuiting, geology, hydrogeology,
hazardous waste management and applied science, with particular emphasis on site
investigation, risk-based corrective action and management of remediation projects. The
sites investigated involve numerous industries including dry cleaning, the steel industry,
chemical manufacturing and recycling, retail petroleum, machine tool manufacturing,
construction equipment maintenance facilities, coal storage and transfer yards, railroad
warehouse and bulk oil facilities, property development, military installations and landfills.

s Mr. Mark Mejac, PG, CGWP, will serve as a technical resource for the site remediation
activities. Mr. Mejac has over 31 years of environmental consulting experience. He has
extensive experience in a variety of hydrogeologic investigations, environmental risk
assessments, and remedial alternatives evaluations. He specializes in the evaluation and
implementation of innovative and cost effective remedial alternatives at contaminated
groundwater and soil sites. Mr. Mejac routinely applies his expertise in groundwater flow and
contaminant transport modeling, and migration analysis of DNAPLs contaminants in porous
and fractured media.

Professional resumes for key personnel dedicated to the success of this project are provided in
Appendix B. These staff members will be available to complete all tasks associated with this project
on a prompt and timely basis.

In addition to the Ramboll Environ team, the subcontractors we propose to use for the selected
remedial option is Redox Tech, LLC (Redox Tech), North Shore Environmental Construction, Inc.
(North Shore) and the analytical laboratory PACE Analytical Services, Inc. (PACE). Redox Tech is a
specialty environmental remediation company that provides expert, turn-key in-situ soil and
groundwater remediation services. The company was founded in 1995 by Dr. John Haselow. Redox
Tech can design an in-situ remedial approach from bench- to pilot- to full-scale implementation.
Redox Tech has experience with chemical oxidation (Fenton's chemistry, permanganate, persulfate
and ozone), bioremediation (biosparging, cometabolic, anaerobic bioremediation (ABC+®) and
bioaugmentation), reductive chlorination (ZVI) and metals treatment via Eh-pH manipulation.

Redox Tech has worked for numerous Fortune 500 companies through contracts with large
consulting firms. In addition, Redox Tech has $5 million of general liability, workmen's compensation
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3.2

geographic position of the Site in WTM 91 (x, y) coordinates obtained from the WDNR Remediation
and Redevelopment (RR) interactive Site Map (http://dnrmaps.wi.gov) is 701507, 257580.

The Site consists of a one-story, 6,804 square foot strip mall (without a basement) on a 0.77-acre
lot located at 3921-3941 North Main Street and the adjacent 0.45-acre lot located at 3936 North Bay
Drive, Racine, Wisconsin 53402-3611 (Figure 2). The northern unit of the strip mall (3941 N. Main
Street) was formerly the location of a dry cleaning operation from 1971 until approximately 2006.
The Site has been contaminated by dry cleaning solvents; concentrations of PCE, TCE, cis-1,2 DCE
and vinyl chloride in groundwater have all historically exceeded the enforcement standards.
Impacted soils are present in some locations beneath the paved surfaces and building slab, and
extend beneath the water table to a depth of up to approximately 11 feet. Impacted soils within

4 feet of the ground surface exceed the direct contact industrial RCLs for some contaminants. PCE
and/or TCE have been detected in soil vapor beneath the foundation of the strip mall building. An
off-site monitoring well west of Main Street tested on April 7, 2011, did not contain dry-cleaning
related contaminants above laboratory analytical detection limits.

The ground surface slopes radially from the site building. Surface-water runoff on the Site flows to
the east on the eastern half of the Site and to the west on the western half. The Site and vicinity
commercial properties are served by the Racine municipal water supply that obtains potable water
from Lake Michigan. The nearest surface water body is Lake Michigan, which is located
approximately 0.4 mile to the east of the Site.

The Site and adjacent area to the east (3936 North Bay Drive) have been the subject of several
subsurface investigations since 2006. The WDNR has assigned BRRTS #02-52-547631 to the case
file. Based on the RFP, Ramboll Environ understands that the Site will be redeveloped upon
completion of active remedial site work including the construction of a new site building.

Previous Subsurface Investigations

Several investigation reports have been submitted to the WDNR by previous consultants that contain
additional background information regarding this Site. The following key documents were utilized to
evaluate site conditions and the investigative history for the subject property:

1. Site Investigation Dry Cleaner Solvent Release, Express Cleaners, Inc., 3941 N. Main Street,
Racine, Wisconsin, BRRTS #02-52-547631, prepared by Northern Environmental
Technologies, Incorporated, May 14, 2008.

2. Additional Information, Express Cleaners, 3941 N. Main Street, Racine, Wisconsin, BRRTS
#02-52-547631, prepared by Northern Environmental Technologies, Incorporated,
January 14, 2009.

3. Additional Investigation Activities, Express Cleaners, 3941 N. Main Street, Racine, Wisconsin,
BRRTS #02-52-547631, prepared by Bonestroo/Northern Environmental, June 9, 2009.

4. Additional Investigation Activities, Express Cleaners, 3941 N. Main Street, Racine, Wisconsin,
BRRTS #02-52-547631, prepared by Bonestroo, May 2, 2011.

5. STS, January 14, 2000, Results of the Environmental Assessment at 1214-1222 West Wells
Street, Milwaukee, Wisconsin.

Based on this information, from April 2006 through April 2011, a total of 43 Geoprobe® borings were
sampled on the Site and at adjacent properties (B1 through B34 and BA1 through BA9), two of which
were converted to temporary groundwater monitoring wells (B5/TW1 and B7/TW2). Fifteen
monitoring wells (MW1 through MW15) and one piezometer (PZ1) were also installed; with in-situ
hydraulic conductivity testing conducted at monitoring well MW3 and piezometer PZ1. Additionally,
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three sub-slab vapor probes were installed and sampled (VP4 through VP6). The most recent
groundwater sampling was conducted during April 2011.

3.3 Geologic and Hydrogeologic Setting :
Up to 4 feet of gravelly sand to sand fill underlie the site building and other portions of the Site.
Native sediments consisting of silty sand underlie the fill or are present at the surface in areas where
no fill is present, and extend to depths of approximately 6 to 8 feet bgs. The silty sand is underlain
by silty clay that extends to the maximum depth investigated of approximately 16 feet bgs. The silty
clay was identified by the previous consultants as part of the Oak Creek Formation. Reportedly
Silurian-age dolomite bedrock is present in the vicinity of the Site at depths ranging from 50 to
150 feet bgs (Trotta and Cotter, 1973).

Slug testing of site wells indicates the silty sand has a hydraulic conductivity measured at 2.1 x 10™
centimeters per sec (cm/sec). The water table is reported to be present at approximately 2.75 to
4.75 feet bgs with a shallow groundwater divide present beneath the existing building in which
groundwater flows to the east at locations east of the building and to the west/southwest west of the
building.

3.4 CVOC Mass Estimates
Based on the available site information, Ramboll Environ estimated the CVOC contaminant mass
present in site soil and groundwater in the areas shown on Figure 2 that included analytical data for
1,2-cis-dichloroethene (cis-1,2-DCE), trans-1,2-dichloroethene (trans-1,2-DCE), tetrachloroethene
(PCE), and trichloroethene (TCE)!. As part of this evaluation the area of impacted soil and
groundwater was divided into the 12 areas shown on Figure 2 in which average soil and groundwater
concentrations and vertical layer thickness were assigned. Vertical layers? evaluated included:

1. Soil (vadose) - ranging 2.75 to 4.25 feet thick® in the areas evaluated;

2. Soil (coarse, saturated) - ranging 4.5 to 5 feet thick at the source area (Source Areas 1 and 2);

3. Soil (clay, saturated) - 1.5 feet thick at the source area (Area 1);

4. Groundwater (coarse saturated) - ranging 1 to 4.5 feet thick in the areas evaluated; and

5. Groundwater (clay saturated) - ranging 0 to 9 feet thick in the areas evaluated.
The contaminant mass estimate indicates that approximately 287 pounds of CVOC is present in the
areas evaluated, and the primary CVOC site contaminant in soil and groundwater is PCE (97.3% of
total CVOC mass present), with smaller amounts of breakdown products (TCE, cis-1,2-DCE, and
trans-1,2-DCE). A summary tabulation of the results of this evaluation is presented on Table 1. As

discussed below, this evaluation indicates that 99.0% of the CVOC is present in soil; with 1.0%
present in groundwater.

! Based on the data available, vinyl chloride was only historically detected in groundwater one time at one location
(MW3) and was not observed to be present in follow-up groundwater sampling events. Therefore, vinyl chloride was not
included in this evaluation.

2 Note that Ramboll Environ has interpreted the data to indicate that CVOCs are adhered to soil in the upper saturated
zone in source Area 1 and 2, and as such may be a continuing source of CVOCs to groundwater. This interpretation
differs somewhat from the assumption presented in the RFP that assumes all soil analytical data from soil samples
collected below the water table are representative of groundwater impacts.

3 Average thickness values used for each area evaluated.
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3.4.1 Soil

3.4.2

3.5
3.5.1

3.5.2

The largest amount of CVOCs present in site soil are within Areas 1 and 2 (Source Areas 1 and 2;
2,179 ft?), containing approximately 94.7% of the total CVOC contaminant mass present at the Site
(approximately O to 8 feet bgs). Approximately one-half (50.6%) of the total mass is contained in the
vadose zone (0 to 3 feet bgs), with another 37.5% estimated to be present in coarse-grained
saturated soil (3 to 8 feet bgs) in Areas 1 and 2, and the remaining 6. 6 % present in the upper portion
of the saturated clay (8 to 9.5 feet bgs) in Area 1.

The CVOC impacts at Area 5 are apparently due to a separate surface release at that location, and that
CVOCs have migrated downgradient from Source Areas 1 and 2 through the subsurface utility corridor
in Area 4. Even though elevated maximum CVOC concentrations were detected in these areas, the
calculated contaminant mass in vadose soil is low, only 0.4% of the total mass present at the Site.

The remainder of the CVOC mass present in vadose zone soil at the Site is distributed at lower
concentrations throughout the remainder of the Site (9,029 ft?) and accounts for approximately 3.8%
of the total CVOC mass present.

Toxicity characteristic leaching procedure (TCLP) soil testing results are not available for site soil.
The concentration of PCE in vadose soil in Source Areas 1 and 2 (maximum detected concentration of
270 mg/kg at 2 to 4 feet at boring B4) suggests that the soils, if excavated, would likely be above
both the@% mg/kg contained-out concentration and above the 0.7 mg/L TCLP limit for PCE, and
would need to be treated/disposed as a RCRA characteristically hazardous waste.

Groundwater Quality

Only 1.0% of the total contaminant mass is estimated to be present in site groundwater (Table 1).
The highest CVOC concentrations in groundwater have been identified at monitoring well MW-3 and
temporary wells TW-1 and TW-2 (Source Areas 1 and 2) beneath the northern portion of the former
dry cleaning building where PCE was historically released to the subsurface. Detected concentrations
of PCE in groundwater at Source Areas 1 and 2 have ranged from 770 to 6,000 pg/L.

Based on the concentrations of PCE, TCE, and cis-1,2-DCE detected in the groundwater, impacted
groundwater with CVOC concentrations greater than ES values extends east from the source area
near wells MW3, TW1, and TW2 (and just north of the source area at PZ1, MW1, and MW2) to
monitoring well MW6 located at the eastern boundary of the 3936 North Bay Drive property, and to
the west/southwest to Well MW8 on the western site boundary. Historically, CYOCs have not been
detected in groundwater, or were detected at low concentrations below the ES, at monitoring wells
located north of the plume (MW-7 MW-9, MW-10), south of the plume (MW4, MW5, MW11, and
MW13), and west/southwest of the plume (MW14 and MW15).

Potential Receptors

Soil

Previous subsurface investigations have indicated the presence of CVOCs in soil at the Site. Potential
scenarios by which CVOCs may come in contact with receptors include direct dermal contact during
drilling, soil excavation, or soil injection activities. Such activities at the Site will be monitored to
reduce potential risk due to inhalation of vapors or particulate matter and dermal protection will be
utilized as necessary to protect field personnel from direct contact.

Groundwater

Potential ingestion of CVOC-impacted groundwater could hypothetically occur if affected groundwater
were to migrate off-site to a private or municipal well used for potable water supply. However, no
such groundwater receptors are currently present within the site vicinity, as it is served by the
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3.5.3

3.54

3.5.5

3.6

Milwaukee municipal water supply that obtains potable water from Lake Michigan. As such, the
groundwater exposure pathway is not complete.

Surface Water
Local surface waters consist of Lake Michigan, which is located 0.4 mile to the east of the Site. As
such, the surface water pathway is not complete on site.

Utility Corridors

Potential concerns for sites with chlorinated-solvent contamination include migration of contaminants
along utility corridors. The depth to the water table at the Site ranges between approximately 2.75 to
4,25 feet bgs. Based on their invert elevations relative to the water table, the sanitary sewer and
water service utility corridor to the former strip mall may receive impacted groundwater from the Site
(see Figure 2).

Vapor Intrusion .

Potential concerns for sites with CVOC contamination include vapor migration into buildings. WDNR
vapor intrusion guidance for CVOCs indicates that the vapor intrusion pathway should be
investigated if any of the following conditions are met:

e the building of interest is located over a CvVOC source;
+ the building is located within 100 feet of a CVOC source;

¢ the building overlies a groundwater plume that exceeds WAC NR 140 Enforcement Standard
(ES) concentrations;

o groundwater with CVOC concentrations that exceed WAC NR 140 Preventive Action Limit
(PAL) values is entering the building or is in contact with the building foundation or sump;
and

e vapors have the potential to enter preferential pathways that connect to the building.

Based on these criteria, the occupied building located on the former Pugh Oil property approximately
40 feet directly north of the Site is close enough to the soil and groundwater CVOC plume to warrant
investigation of the vapor intrusion pathway. No information was available concerning the building
on the former Pugh Qil property north of the Site, so it is not known if it has a basement or sump
that could contact groundwater. In any event, the vapor intrusion pathway at this building will be
evaluated as part of the remedial action activities proposed for the Site. Additionally, as part of the
scope of work discussed herein, Ramboll Environ has provided the scope and estimated cost to
conduct a soil vapor assessment at the building located on the former Pugh Qil property.

Summary of Design Considerations
Based on the above site conditions and pathways of concern, a summary of site conditions relative to
remedial evaluation and selection is as follows:

e The Site is located in a populated urban area, with high visibility. A remediation strategy
should be selected that minimizes short-term exposure and impacts to receptors during
construction and long-term exposure based on the final remedy.

e The site owner desires that the Site be available for re-development by September 30, 2015.
Ramboll Environ assumes the redevelopment will include construction of a new site building
and other site improvements. Therefore, remedial methods that can accomplish significant
soil and groundwater mass removal in the short term are preferred.
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4.1

The case closure goal for the Site is to obtain a “no further action” status under WAC NR 726
following successful implementation of soil and groundwater remedial actions. The closure pathway
is anticipated to rely upon WDNR’s GIS registry for recording closed sites that have contamination
exceeding residual contaminant levels (RCLs) in soil and ES in groundwater. For the Site, the closure
pathway for obtaining a no further action status for soil is via the use of a soil performance standard
as a component of active remediation while the closure pathway for obtaining a no further action
status for groundwater is via a MNA remedy subsequent to active remediation.

Proposed Remedial Action Goals for Soil

As the generic WDNR soil to groundwater pathway RCLs for the chemicals of interest (PCE

(4.5 ug/kg], TCE [3.6 ug/kg], cis-DCE [41.2 ug/kg], and VC [0.1 ug/kg]) using a dilution-attenuation
factor of 2 are more stringent than the corresponding non-industrial direct contact RCLs (PCE
[30,700 ug/kg], TCE [1,260 ug/kg], cis-DCE [156,000 ug/kg], and VC [67 ug/kg]), remediation of
the site soil to meet groundwater pathway RCLs would require over a 99.99% reduction in the
maximum soil concentration and a 99.97% reduction in contaminant mass to achieve the soil to
groundwater RCL goals. Contaminant concentration and mass reduction of this magnitude is beyond
the capabilities of ordinary soil remedial methods and technologies, and therefore, may not be
technically or economically feasible. Furthermore, the soil clean-up concentrations for PCE, TCE, and
VC at this level are well below the method detection limits that analytical laboratories can achieve
using the most current SW846 methods. As such, a performance-based remedial action goal for the
protection of groundwater is recommended instead of the WDNR groundwater pathway RCLs and for
the following additional reasons:

e Remediation of the soil source area to the groundwater protection RCLs would likely create
an area of clean subsurface soil that may become re-contaminated by potential off-site
shallow groundwater impacts in the area;

¢ Rebound to higher concentration levels following remediation activities could exceed the soil
to groundwater RCL concentrations for PCE, TCE, and VC. From this perspective, any added
benefit to achieving a soil mass removal to meet the low level soil to groundwater RCL
concentrations may prove to be ineffective in the I'ong term; and

¢ Remediation of soil to these concentrations would be cost prohibitive.

As such, a performance based soil remedial action goal for the protection of groundwater is proposed
for the Site. As described in the previous paragraphs, WAC NR 720 stipulates that site specific soil
clean-up standards protective of public health, safety, and welfare and the environment are generally
established to restore the environment to the lowest concentration practicable for specified soil
contaminants. However, in the event that it is not practicable to achieve the established and/or
most stringent soil RCL, a soil performance standard may instead be implemented. For the Express
Cleaners Site, soil performance standards are applicable to address both the direct contact and
groundwater pathways and must be implemented and maintained to ensure that contamination no
longer poses a threat to human health or the environment.

Ramboll Environ proposes to establish a clean-up goal for impacted soil based on the direct contact
exposure pathway. The default non-industrial direct contact RCL’s for PCE, TCE, cis-DCE, and VC will
be used as the soil clean-up goals for the Site and are summarized below:

e PCE - 30,700 ug/kg

e TCE - 1,260 ug/kg

e (is 1,2-DCE - 156,000 ug/kg
s VC-67ug/kg
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4.2

In addition to achieving the direct contact RCLs, the remedial objective includes removal of sufficient
CVOC mass to allow for stable and/or receding groundwater concentrations. To achieve this
objective, we believe that this residual PCE concentration may result in non-stable groundwater
conditions. Therefore, our recommended approach is to address the PCE concentration in soil to at
least an order of magnitude less than the non-industrial direct contact RCL. Based on our experience
on other similar sites in Wisconsin and because the sorbed phase CVOC mass represents an
estimated 99% of the total CVOC mass at the Site, we propose an internal goal of 1,500 ug/kg for
PCE.

These proposed remedia! action goals will allow the impacted soil boundaries to be defined and to
establish a performance level in which various remedial alternatives can be reasonably compared and
evaluated. As direct contact with soil is a potential exposure pathway at the Site, two potential
receptors of the residually impacted soil have been identified: 1) current and future on-site workers;
and 2) future construction workers. The current and future on-site worker is assumed to not be
exposed to soil deeper than 4 feet bgs. However, a future construction worker may be exposed to
the chemical of interest (COI) in surface and subsurface soils (0 to 9 feet bgs) via incidental
ingestion, dermal contact, and inhalation of volatiles and dust. Therefore, the default non-industrial
direct contact RCLs are considered applicable for the subsurface soil throughout the 0 to 9 foot depth
to address the construction worker receptor scenario.

The proposed soil remedial action goalis for the Site will be performance based to ensure that any
residual soil contamination remaining at the Site does not further degrade groundwater quality. The
performance based soil remedial action goals will be evaluated by monitoring groundwater conditions
to document a stable and/or receding contaminant plume.

Remediation of the site soil to the above RCLs will result in a greater than 93% reduction in the
maximum documented soil concentration and a greater than 95% overall contaminant mass
reduction in source soil. Remediation of soil to these soil performance standards also requires a
demonstration that natural degradation processes are functioning to remediate any residual
contaminants to levels that are protective of groundwater and which will result in stable and/or
decreasing groundwater contaminant concentrations. This remedial strategy achieves the goal of the
soil clean-up standard (reducing the threat to the environment) by containing and remediating
environmental contaminants. Provided that the conditions required by the performance standard are
maintained, no further action regarding the contaminated soil would be required once the soil
performance standard has been successfully documented.

Proposed Remedial Action Goals for Groundwater

The closure pathway objective for groundwater at the Site is to obtain a “no further action” status
under WAC NR 726 following successful documentation that remedial actions conducted at the source
results in reduced mass loading of contaminants to groundwater so that the residual groundwater
contaminant plume is stabilized and/or has receding COI concentrations. To document attainment of
this goal, a groundwater monitoring program will be implemented to evaluate plume conditions and
document that no adverse impact on human health, safety or welfare, and to the environment exists
or develops in the future. This closure pathway for the residual groundwater impacts is anticipated
to incorporate a closure approach that relies upon the WDNR's GIS registry for recording closed sites
that have residual contamination that exceeds the ES in groundwater.

The following sections provide an evaluation of remedial options for soil and groundwater followed by
a recommended remedial action scope of work.
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target treatment volume includes approximately 1,900 cubic yards, which is equivalent to
approximately 2,850 tons. To reduce the potential for off-site migration of impacted groundwater,
the recommended target treatment volume includes the east-west trending utility corridor located
between the site building and the western property boundary.

Based on the remedial objectives for soil and groundwater identified in Section 4.1 and 4.2, and the
available groundwater quality data, Ramboll Environ does not recommend active soil and
groundwater remediation within the eastern portion of the site near monitoring welis MW-6 and
MW-13. Groundwater samples collected to date from monitoring well MW-13 have not contained
detectable concentrations of VOCs, and only one groundwater sample obtained from MW-6 revealed
a slight exceedance (6.5 ug/L) of the WAC NR 140 ES for PCE (5 ug/L). Monitoring well MW-6 will,
however, be included as part of the recommended quarterly groundwater monitoring program for
evaluation of MNA,

Approximately one-half of the estimated CVOC mass is present in the vadose zone, and one-half is
present in the saturated zone at the Site. As such, CVOC mass above the water table can act as a
long-term source of groundwater impact, such that the intended site remediation will include
reducing contaminant mass flux to the water table from the vadose zone.

Remedial action options considered for the impacted soil and groundwater at the subject property
are as follows:

e no action;

¢ institutional/engineering controls;

¢ monitored natural attenuation;

e excavation and landfill disposal;

¢ soil vapor extraction;

e air sparging;

¢ groundwater extraction and treatment;

s in-situ electro-thermal remediation;

e in-situ chemical oxidation; and

e in-situ enhanced reductive dechlorination.

5.3.1 No Action ,

The No Action response involves no treatment of contaminated soil, groundwater and vapor at the
subject property. This response typically serves as a baseline against which the other remedial
options and technologies can be compared. The No Action response may be used as the sole
remedial action only in the event the prevailing site conditions lead to the determination that the Site

poses no significant risk to human health or the environment. In that event, implementation of
other types of action becomes unnecessary.

In terms of technical feasibility, the No Action alternative would eventually reduce the magnitude of
the existing risk by natural attenuation processes. Because No Action is proposed under this
alternative, the implementability is very high. From an administrative feasibility point of view, this
alternative would likely not be accepted by the WDNR as the remedy for the Site because short-term
remedial objectives would not be met.
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5.3.2

5.3.3

This alternative was considered the lowest in terms of present worth cost and disruption to the
subject property. It has no associated capital costs or operation and maintenance costs. As
indicated above, this alternative would likely not be accepted by the WDNR and is not retained for
further evaluation.

Institutional Controls

In Wisconsin, the GIS Registry of Closed Remediation Sites provides a means of public notice
regarding properties with residual contamination. Sites closed with residual soil contamination
exceeding WAC NR 720 RCL values for soil and/or WAC NR 140 ES values for groundwater are
required to be listed in the GIS Registry. Sites closed with deed restrictions prior to June 2006 are
also included in the GIS Registry. As of June 2006, the GIS Registry also became the database for
listing sites closed with land use controls, which replaced deed restrictions..

If a land use control is required for a particular site, a maintenance plan may also be required.
Maintenance plans may include requirements for cover inspections, fencing inspections, and/or
routine groundwater monitoring. General information provided in the GIS Registry related to soil
and/or impacts includes the site analytical data, site maps, as well as any special precautions that
may be required for future potential redevelopment of a site.

With regard to technical feasibility, no additional treatment technology would be included with this
option; therefore, this alternative can only offer gradual reduction in the toxicity, mobility or volume
of the contaminants. As with the No Action alternative, this option would likely not be accepted by
the WDNR as the sole remedy for the Site as short-term remedial objectives would not be met. This
alternative is therefore not retained for further evaluation as a sole remedy; it is, however, retained
for further evaluation in conjunction with closure activities using active remediation.

Monitored Natural Attenuation .

Natural attenuation processes can account for improvements in groundwater quality. This process is
therefore considered a passive remedial alternative. Natural attenuation in the subsurface occurs
due to a combination of processes including the following: biodegradation, adsorption, dilution, and
dispersion. Depending on the initial concentrations and properties of the chemicals in the
groundwater, and physical or biological processes controlling attenuation, the contaminant plume
may eventually decrease or narrow over time, as the edges of the plume will degrade to insignificant
concentrations. Intrinsic bioremediation is the use of a scientific approach to demonstrate the
occurrence of microbial degradation of contaminants by monitoring the geochemical and biological
properties of the groundwater, including pH, temperature, conductivity, oxidation/reduction
potential, electron acceptors (e.g., dissolved oxygen, nitrate, nitrite, suifate, etc.), carbonate,
bicarbonate, carbon dioxide, methane, alkalinity, cations, TDS, chloride, sulfide, etc.

Biodegradation of PCE has been well documented under reducing conditions, and the biochemical
pathway and microorganisms responsible identified. In addition to these general considerations,
¢DCE and other daughter products of TCE and PCE are commonly detected in groundwater at the
Site. The presence of daughter products such as cDCE is generally understood to result from the
biodegradation of TCE, consistent with the well-known biodegradation pathway:

PCE->TCE->cDCE/tDCE~>vinyl chloride>ethene

Therefore, the detected presence of cDCE and other daughter compounds at the Site is consistent
with biodegradation of TCE and PCE.

MNA has limited effectiveness for contaminant plumes that have migrated to receptors or are present
in an area where future groundwater use is likely. The ideal goal of MNA is to demonstrate that
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5.3.4

active remediation is unnecessary because groundwater plumes will not reach potential receptors or
other points of compliance before being remediated by organisms that occur naturally in
groundwater.

Groundwater monitoring is used as a tool to provide information regarding changes in subsurface
conditions over time. This action is a component of remedial action options for groundwater. In the
case of MNA, time-series data are collected from monitoring wells to evaluate plume stability and
determine if natural attenuation is occurring. If MNA is selected as the preferred remedy at a site,
time-series monitoring is used to confirm the effectiveness of natural processes in the degradation of
contaminants. The WDNR endorses use of the Mann-Whitney U Test, which is equivalent to the
Wilcoxon Rank Sum Test, for evaluating natural attenuation processes. Per current WDNR guidance,
the Mann-Whitney U Test is conducted by assembling well data for the most recent eight consecutive
quarterly or semi-annual sampling events for each contaminant that has exceeded the WAC NR 140
ES at one or more monitoring wells.

No active groundwater treatment process is proposed under this alternative; instead it would rely on
the effectiveness of natural processes to reduce the toxicity, mobility and volume of the
contaminants after vadose zone soil remediation. Because no major remedial action is proposed as
part of this alternative, it would have minima! impact to the community, and on-site workers. No
short-term environmental impacts are therefore expected from this alternative. Remedial objectives
may be met by implementing this alternative; however, the time to achieve the remedial objectives
would be longer than most of the other alternatives considered and would not occur within a
reasonable timeframe.

From an administrative feasibility point of view, this option will require a demonstration of
effectiveness (i.e., stable or declining concentration trends) before the administrative agency can
accept this alternative as the final remedy for the Site. Soluble hydrocarbon plumes containing
CVOCs are amenable to natural attenuation processes. However, the presence of CVOCs as DNAPL
has been detected in site groundwater. As such, it is not currently possible to estimate a timeframe
for completion of MNA and attainment of regulatory case closure in the absence of active
groundwater remediation. Moreover, as indicated in WAC NR 722.07, for CVOCs “that do not readily
degrade in soil and groundwater, an active remedial action that will reduce the contaminant mass
and concentration will typically be necessary.” Based on the foregoing, the MNA alternative alone is
not retained for further evaluation, except in conjunction with active remediation.

Excavation and Landfill Disposal

Soil excavation and off-site treatment/disposal is a commonly-used approach to achieve remedial
objectives for sites with contaminated soils within a short time-frame. Under this option, impacted
soils would be excavated and transported off-site for appropriate landfill disposal.

In terms of the identified remedial alternatives to address the CVOC-impacted soil, soil disposal costs
associated with the excavation and off-site landfill disposal alternative would be high, as a
substantial portion of the impacted soils would likely represent RCRA characteristic hazardous waste
based on detected PCE concentrations. Soil that contains greater than 60 mg/kg PCE represents a
characteristic RCRA hazardous waste that exceeds land disposal restriction threshold concentrations
as provided in 40 CFR 268.40, such that a substantial portion of the excavated soil might require
chemical oxidation pre-treatment or incineration with a transportation and disposal cost alone of
approximately $700 per ton. Moreover, the depth to the water table is approximately 3 feet bgs,
such that substantial additional costs would likely be incurred for infiltrated groundwater disposal and
possible excavation shoring during the course of excavation activities. Based on the target
treatment identified in Section 5.3 (1,900 cubic yards or 2,850 tons), the cost to implement the soil
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5.3.5

5.3.6

5.3.7

excavation and off-site treatment/disposal alternative is estimated to total approximately
$2,900,000. Based on this evaluation of economic feasibility, the soil excavation and off-site
treatment/disposal alternative is not retained for further evaluation.

Soil Vapor Extraction

Soil vapor extraction (SVE), also known as "soil venting" or "vacuum extraction,” is an in-situ
remedial technology that reduces concentrations of VOCs adsorbed to soils in the unsaturated '
(vadose) zone. In this technology, a vacuum is applied through extraction wells near the source of
contamination in the soil. Volatile constituents of the contaminant mass enter the vapor phase and
the vapors are drawn toward the extraction wells. Extracted vapor is then treated as necessary
(commonly with carbon adscrption) before being released to the atmosphere. SVE may be enhanced
by the addition of air inlet wells (sometimes pressurized) within the vacuum radius of influence
(ROI), pulsing the air flow in the soil, or switching flow by reversing inlet and extraction wells.

SVE is most effective in removing VOCs at sites with homogeneous, relatively coarse grained soils
where the water table is sufficiently deep such that upwelling of groundwater into SVE wells does not-
occur. SVE typically has limited effectiveness in low permeability and/or wet silts and clays. Based
on the shallow depth to the water table at the Site (approximately 3 feet), the SVE remedial
alternative is not retained for further evaluation based on technical implementability.

Air Sparging

Air sparging is an in-situ remedial technology that reduces concentrations of VOCs in petroleum
products that are adsorbed to coarse-grained soils and dissolved in groundwater. This technology,
which is also known as "in-situ air stripping" and "in-situ volatilization," involves the injection of
contaminant-free air into the subsurface saturated zone, enabling a phase transfer of hydrocarbons
from a dissolved state to a vapor phase. The air is then vented through the unsaturated zone. Air
sparging is often used together with SVE, but it can also be used with other remedial technologies.
When air sparging is combined with SVE, the SVE system creates a negative pressure in the
unsaturated zone through a series of extraction wells to control the vapor plume migration.

When used appropriately, air sparging has been found to be effective in reducing concentrations of
VOCs found in petroleum products. However, air sparging is generally more applicable to the lighter
gasoline constituents (i.e., benzene, ethylbenzene, toluene, and xylene [BTEX]), because they
readily transfer from the dissolved to the gaseous phase. Oxygen added to contaminated
groundwater as part of air sparging can also enhance biodegradation of BTEX and other VOCs that
are amenable to aerobic bioremediation. PCE is not amenable to aerobic bioremediation. Air
sparging processes can also mobilize DNAPLs. Based on comparison of detected PCE concentrations
in groundwater with the aqueous solubility of PCE, PCE as DNAPL may be present in the subsurface
at the Site. As such, the air sparging remedial alternative is not retained for further evaluation
based on technical implementability.

Groundwater Extraction

This alternative consists of groundwater collection coupled with vadose zone source remediation as
the selected remedial action option to treat affected groundwater at the subject property. Collection
of groundwater is conducted as part of pump-and-treat systems. Groundwater is extracted from the
subsurface for the purpose of aboveground treatment prior to re-injection, reuse, or discharge.
Coltection techniques include use of vertical or horizontal extraction wells or interceptor trenches.

It is widely established that contaminated aquifers typically cannot be restored through simple
groundwater extraction and treatment (Keely, 1990; Travis and Doty, 1990; and McKay and Cherry,
1989). As such, groundwater extraction is often used as a hydraulic containment technology, as
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5.3.9

opposed to an aquifer restoration technology. The limitations associated with pump-and-treat
methodology include the following:

+ Organic contaminants generally have low solubility in groundwater. Therefore, only a small
fraction of the total contaminant mass is accessible to the pump-and-treat process.

« Contaminants sorb onto sediments, further restricting their removal by the pump-and-treat
process.

e Many pumping systems create stagnation zones or lead to contamination of previously
uncontaminated areas.

The limitations associated with pump-and-treat methodology listed above are exacerbated by the
possible presence of DNAPL at the Site, which would result in extended remedial timeframes. Based
on the foregoing, the groundwater collection alternative is not retained for further evaluation
associated with the Site.

In-Situ Electro-Thermal Remediation

Using an in-situ electrical resistance thermal remediation technology, the impacted soil and
groundwater in the target area is heated by resistance from an electric current applied between
subsurface electrodes. The heating creates an in-situ source of steam to strip VOCs from the soil
and groundwater as the dissolved constituents partition to the vapor phase. Udell (1996)
determined that steam stripping was the mechanism by which subsurface heating removed a wide
range of hydrocarbons from pore spaces, including high boiling point compounds. Specific processes
include evaporation into the subsurface air stream, and steam distillation (as the treatment zone is
heated, each milliliter of soil moisture produces over a liter of steam). Organic vapors tend to
partition into the produced steam, and are swept along with the steam toward extraction wells.

The continuous heating also lowers the viscosity of water, and causes pressure-driven micro-
fracturing in low permeability soils to increase the effective permeability of the soil; these two
processes increase the mobility of the identified CVOCs. The increased contaminant mobility aliows
for the removal of the CVOCs using soil vapor extraction to a degree that would not be possible in
the current condition of the soil. Under some in-situ electrical resistance thermal remediation
approaches, tap water is injected into the electrodes and drawn to soil vapor extraction wells during
the operation, to sustain the presence of beneficial steam.

ERH is an aggressive and relatively costly remediation technology that is best suited for treatment of
low permeability sites, as opposed to the moderately-high permeability media associated with the
impacted silty sand soil at the Site. Moreover, based on the high infrastructure costs alone
associated with this technology (often in excess of $1,000,000), this remedial action option is not
retained for further evaluation for the Site.

In-Situ Chemical Oxidation

Remediation of soil and groundwater impacted with contaminants of interest using in-situ chemical
oxidation (ISCO) involves injecting or mixing oxidants and potentially co-amendments directly into
the impacted media. With chemical oxidation, the substrate loses electrons and is oxidized, while
the oxidant gains electrons and is reduced:

CI2C=CHCI + H,0 + 305 — 2CO; + 3CI- + 3H+ + 30,
Oxidation of Substrate: CI2C=CHCI + 4H,0 — 2CO, + 3CI- + 9H+ + 6e-

Reduction of oxidant: O3 + 2H+ + 2e- — O, + H,0
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The oxidant chemicals react with the contaminants, producing innocuous substances such as carbon
dioxide, water, and, in the case of chlorinated compounds, inorganic chloride. Chlorinated solvents
(ethene and ethanes) are amenable to treatment by ISCO.

Four commonly-used oxidants for soil and groundwater remediation are permanganate, persulfate,
peroxide, and ozone. Permanganate oxidants are typically selected for their longer persistence in
the subsurface to address relatively low permeability soils, fractures, and sometimes to achieve
longer transport periods.

For treatment of contaminated soil and groundwater, oxidants in concentrated solution or solid form
can be delivered using hydraulic injection, in-situ scil blending, or hydraulic fracturing techniques.
The chemical oxidant can be injected as a liquid or slurry into the capillary fringe and water bearing
zone.

The two most critical success factors in all ISCO projects are the effective distribution of the reagents
in the treatment zone and the reactivity of a particular oxidant with the contamination present.
Failure to account for subsurface heterogeneities or preferential flow paths can cause an uneven
distribution of the oxidant, resulting in pockets of untreated contaminants. The applied reagents also
consume natural organic matter in the soil, some of which has sorbed contamination. As the natural
organic matter is consumed, the sorbed contamination will be released. Therefore, when applying
liquid oxidants in the both the saturated and vadose zone, there is a potential to release
contamination to the groundwater. This phenomenon is highly dependent on the transport properties
of the soil. The more permeable the soil, the greater chance for release to groundwater because the
oxidant has less time for reacting with the contaminants. Desorption of contamination can be
considered a benefit for remediation purposes because reactions typically occur in the agueous phase
and more contamination is available for reaction. The remedial design must account for both the
sorbed and dissolved-phase contamination for effective site cleanup. An important advantage of
ISCO is its relatively high rate of reaction. However, because of the reactivity of the oxidants, there
is potential to cause a significant change in both the concentration and distribution of contamination,
potentially resulting in large changes in a site’s established equilibrium of contaminants between the
vapor, liquid, and sorbed phases.

The overall effectiveness of ISCO is primarily dependent on contact with the contaminants. Factors
that affect the efficiency, implementability, and costs include injection spacing, hydraulic
conductivity, and the ability to inject by direct-push rather than by conventional well drilling
techniques. Advantages of using ISCO include in-situ treatment (i.e., no treatment equipment

to operate and maintain), relatively fast treatment, and potential enhancements to the post-
oxidation aerobic microbial environment. Some disadvantages of ISCO are that the natural oxidant
demand may be high in some areas and multiple applications may be required. Proper design of a
field-scale implementation of ISCO involves evaluation of contaminant concentrations as well as
guantitative estimates of other oxidant sinks. In addition to the target contaminants, other possible
oxidant sinks include reduced minerals and naturally occurring organic matter. Not all naturally
occurring organic matter will be amenable to oxidation, and the level of oxidation of naturally
occurring organic matter depends upon the oxidant selected. If all of the oxidant sinks are not
properly taken into account, the amount of oxidant that needs to be applied will be underestimated,
and it is likely that the ISCO effort will fail.

DNAPL pools, in themselves, cannot be oxidized by chemical oxidants. Chemical oxidation (as well as

biodegradation) must occur in the aqueous phase with the process working solely on the “halo” of
dissolved constituents surrounding the immiscible-phase contaminants.
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Experimental data have shown that if the oxidant can contact the dissolved VOC in the aqueous
phase, the VOC will be rapidly destroyed. Similar experiments have shown that small DNAPL
droplets in the aqueous phase can also be effectively remediated as the soluble phase is oxidized,
driving the equilibrium conditions to solubilize more of the VOC from the DNAPL droplet which is
subsequently quickly oxidized (Fam and Kidd, 2005).

Other experimental data indicate that generation of manganese dioxide and carbon dioxide (reaction
by-products) presents plugging issues for ISCO application in DNAPL source areas, which can limit
treatment efficiencies in terms of total mass destroyed. Localized plugging over time may be
sufficient to prevent the efficient delivery of oxidant to the source areas that the oxidant was
intended to treat. This entombment of contaminants is due to the generaticn of manganese dioxide
encrustation at the location of reaction. Because source areas contain the most contaminant, these
plugging by-products tend to be co-located at the VOC source areas. In such instances, the
resultant oxidant flow regime will no longer contact the most contaminated areas and may lead to
flow regimes following paths of least resistance.

As indicated above, oxidants can be delivered using hydraulic injection or in-situ soil blending.
Injection of oxidants in liquid form through vertical hydraulic probes into shallow heterogeneous
vadose zone soils can readily result in preferential transport of oxidant through relatively high
permeability zones and short-circuiting of injected oxidant to the ground surface. Both of these
outcomes would result in poor oxidant delivery and ineffective soil remediation. Oxidants are often
delivered into contaminated soil using in-situ soil blending, which serves to increase contact between
the oxidant and impacted soil. This approach is most applicable to shallow contamination within the
vadose zone (ITRC, 2005).

Hydraulic injection approaches are not effective in delivering oxidant to locations just below ground
surface as indicated above. Based on the high detected CVOC concentrations in surficial soil samples
previously obtained at the Site, and the high costs associated with soil disposal as discussed in
Section 5.3.4, ISCO application using in-situ soil blending is retained for further evaluation.

Potassium permanganate would represent an appropriate oxidant for the Site based on its
demonstrated effectiveness in treating soil and groundwater impacted with CVOCs. Based on the
possible presence of DNAPL at the Site, the total average soil oxidant demand is assumed to range
on the order of 10 grams of oxidant per kilogram of soil (g/kg). The actual soil oxidant demand to
be applied at the Site would be based on the results of permanganate natural oxidant demand
(PNOD) testing.

To achieve a 10 g/kg loading rate, the target treatment zone would need to be dosed with
approximately 55,000 pounds of oxidant. Using this quantity of oxidant, costs associated with
implementation of the ISCO alternative using /n-situ soil blending are estimated to total
approximately $495,000.

5.3.10In-Situ Enhanced Reductive Dechlorination
A variety of in-situ reductive chemical and biological reactions can be induced in a contaminated
aquifer to remove CVOCs through enhanced solubilization and desorption. Chemical reduction by
amendments such as zero valent iron (ZVI) have the advantage of being able to treat high
concentrations of CVOCs while producing limited amounts of intermediates, such as VC. Biological
reduction by amendments such as emulsified vegetable oil (EVO) or lactates have the advantage of
being able to treat low concentrations of CVOCs. The state of the soil and groundwater remediation
practice is evolving, in recognition that combining chemical and biological reduction can function
synergistically by creating a reducing environment that thermodynamically promotes biological
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reductive dechlorination. This combined approach is intended to promote rapid abiotic degradation
within the zone of influence, and to also enhance long-term biological dechlorination. Summaries of
in-situ chemical and biological reduction processes are provided below.

In-Situ Chemical Reduction

In-situ chemical reduction (ISCR) is essentially a mirrored technology of ISCO. Both processes
involve the transfer of electrons. With chemical reduction, electrons are transferred from the
reductant to the substrate. The substrate gains electrons and is reduced, while the reductant loses
electrons and is oxidized (Brown, 2008):

Cl,C=CHC! + Fe® — HC=CC! + 2ClI- + Fe*?
Reduction of Substrate: CI,C=CHCI + 2e” — HC=CCI + 2CI

Oxidation of reductant: Fe0 — Fe*? +2¢”

How susceptible a chlorinated solvent is to oxidation or reduction is determined by its chemical
structure. In general, solvents with carbon atoms that are electron rich are more susceptible to
oxidation; carbon atoms that are electron deficient are more susceptible to reduction. The more
chlorines added to a solvent molecule the more oxidized it is and the more resistant it is to further
oxidation but the more susceptible to reduction.

ZVI has been employed successfully in low pH environments as a stand-alone remedy to support
abiotic VOC degradation. Chemical reduction of the VOCs can occur on the ZVI particle surface, and
hydrogen produced during iron corrosion can serve as an electron donor for biological dechlorination.
In addition, hydroxyl ions produced from corrosion of ZVI increase pH within the treatment area to
levels favorable for dechlorination. This abiotic process is suited to aquifers that have relatively high
accumulation of daughter products. B-elimination mechanisms promoted by ZVI would typically not
accumulate daughter products, as the degradation pathways bypass the production of cDCE and VC.

In-Situ Biological Reduction

CVOCs can be degraded by anaercbic microbes known as reductive dechlorinators to non-toxic
daughter products. Such biodegradation requires reducing conditions to stimulate anaerobic bacteria
to dechlorinate the CVOC. The approach is designed to provide a carbon or electron donor source to
create reducing conditions necessary to enhance anaerobic biodegradation. Examples of effective
electron donors that degrade the chlorinated VOCs when delivered to the subsurface include
molasses/water mixture, whey, high fructose corn syrup, or sodium lactate. Such anaerobic
bioremediation processes have been successful and well documented at a wide variety of sites, and
guidance documents are available that describe the process in detail (AFCEE, 2004).

The anaerobic microbes use CVOCs during dehalorespiration via reductive dechlorination. There are
a variety of bacteria that dehalorespire only on PCE or TCE, producing toxic cDCE in the process. In
contrast, the dechlorinating microorganisms Dehalococcoides (Dhc) are the only known
microorganisms capable of further dechlorination to non-toxic ethene. Although Dhc microorganisms
are widely distributed in the environment, research indicates that they are not ubiquitous. If Dhc is
absent from a site, incomplete dechlorination and accumulation of cDCE is anticipated to occur, or
extended acclimation periods will be required to allow low concentrations or poorly distributed Dhc
populations to achieve functional cell densities. If the results of groundwater monitoring during the
course of anaerobic bioremediation indicate insufficient Dhc bacterial populations, then the
biostimulation is often combined with bioaugmentation using commercially-available microbes.
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Under this remedial approach, the microbes sequentially dechlorinate the CVOCs and gain energy in
each step, while utilizing the substrate as a carbon source and the CVOC as an electron acceptor.
The adapted microbes respire using the CVOCs in place of other electron acceptors such as oxygen.
The areas in which substrate is delivered become anaerobic due to the uptake of available electron
acceptors to support respiration of the microbes, which provides the environment required for the
bioremediation process to take place. This process has been shown to be more effective and less
costly than other treatment processes, such as physical removal.

In order to effectively anaerobically bioremediate a particular area, it is critical to:
e Select the optimal chemical additives.

e Properly distribute the chemical and biological additives to stimulate the dechlorination
process within the contaminated area.

 Bioaugment (if necessary) the site with dechlorinating microbes.
¢ Maintain the enhanced subsurface conditions for sufficient time to fully dechlorinate the

dissolved and adsorbed CVOCs.

Combined In-Situ Chemical and Biological Reduction

Biologically mediated ZVI technology has focused on systems that combine abiotic and biotic
reduction. For example, NASA developed emulsified zero valent iron (EZVI) to address DNAPL TCE
found at the Cape Canaveral Launch Complex 34, Florida facility (Reinhart et al., 2003). The
emulsion of oil, surfactants, water, and either microscale (1 to 10 microns) or nanoscale (<1.0
micron) ZVI is injected into the subsurface in the vicinity of the DNAPL. The DNAPL constituents
partition into the oil phase and react with the ZVI, yielding less chlorinated VOCs and the innocuous
end-products acetylene, ethene and ethane. The oil coating is désigned to protect the ZVI from
oxidation, which extends the timeframe that the ZVI remains active. The oil and surfactants are
fermented to hydrogen, and the corrosion of the iron with the water also leads to hydrogen
formation that can then support biological reductive dechlorination of CVOCs. Several reports have
demonstrated the effectiveness of EZVI to destroy DNAPL (Lee, M.D., 2008).

Commercially-available products other than EZVI that cost-effectively combine slow-release carbon
amendment with ZVI would be applicable to the Site. Such products would represent appropriate
reductants based on their demonstrated effectiveness in treating soil and groundwater impacted with
high concentrations of CVOCs. '

As with ISCO as discussed in Section 5.3.9, reductants can be delivered using hydraulic injection or
in-situ soil blending. Hydraulic injection approaches are not effective in delivering reagent to
locations just below ground surface as indicated above. Based on the high detected CVOC
concentrations in surficial soil samples previously obtained at the Site, and the high costs associated
with soil disposal as discussed in Section 5.3.4, application of enhanced reductive dechlorination
using in-situ soil blending is retained for further evaluation.

The application of approximately 38,000 pounds of ZVI and carbon amendment would be
recommended to treat the target CVOC-impacted soil and groundwater. The ZVI content would be
equivalent to approximately 0.5% of the weight of the target treatment volume. Using this quantity
of reductant, costs associated with implementation of the enhanced reductive dechlorination
alternative using in-situ soil blending are estimated to total approximately $358,300.
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6.1.2

6.1.3

Implementation of in situ enhanced reductive dechlorination.
Installation of additional and replacement monitoring wells.
Post-remediation soil confirmation sampling.

Preparation of remedial action completion report.

© © N o u

Conduct vapor intrusion assessment at former Pugh Oil building.

10. Completion of groundwater monitoring and reporting.

Preparation of Remedial Action Work Plan and Permit Requests

Design Report and Design Plans/Specifications

Pursuant to WAC NR 724.09 and 724.11, a Design Report and Design Plans/Specifications will be
submitted to the WDNR that will include the following information:

+ acomplete and detailed description of the remedial action being designed; criteria, concepts,
assumptions and calculations used in preparing the design, including adequate justification
for their use; and test results used to develop the design;

e a description of the public health and environmental laws and standards applicable to the
contamination and the remedial action being implemented, including the physical location
where the environmental standards will be complied with;

e a preliminary discussion of the types, frequency and schedule for monitoring of the remedial
action; and

e« a proposed schedule for implementation of the remedial action, which identifies timing for
initiation and completion of the tasks.

The proposed dates for completion of the remedial action and major milestones will be specified in
the Design Report. The schedule will include deadlines for all reports, plans and submittals required
by the WDNR, and a discussion of any other relevant technical factors. The Design Plans/
Specifications will include detailed drawings of the proposed design, including general process flow
information, and sampling locations; visual aids, including maps, plan sheets, drawings, and cross-
sections as appropriate for the remedial technology.

Pursuant to WAC NR 724.17, a long-term groundwater monitoring plan will also be incorporated into
the Design Report that will include the following information: the parameters to be monitored; the
sampling and analytical methods to be used, consistent with the sampling and analysis requirements
in WAC NR 716.13; the interval at which monitoring is to be performed; and the public health and
environmental laws, including standards, to be complied with.

Underground Injection Control (UIC) Permit

As required by the WDNR guidance document entitled “Underground Injection Control Approval
Request, Technical Assistance for Submittals,” two permits will be required as part of the
recommended remedial actions: 1) an Underground Injection Permit, and 2) a Genera! Permit for
Groundwater Remediation Projects. These permits need to be approved by the WDNR prior to
remedial action implementation. Ramboll Environ will prepare these permit requests as part of our
proposed scope of services.

Removal of Existing Building and Utility Disconnection

The Former Express Cleaners Site contains a one-story, 6,804 square foot strip mall (without a
basement) that is situated on a 0.77-acre lot. The immediate area surrounding the strip mall
consists of paved parking lots and access drives. The foundation for the one-story building contains
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6.2

6.3

a 6-inch concrete slab-on-grade and existing subsurface utilities that service the strip mall (water,
sanitary sewer, natural gas and electric) currently remain in-place.

In order to implement the selected remedial option, it is recommended that the existing strip mall
building be removed/demolished prior to conducting the proposed soil remediation activities.
Removal of the building will assure that sufficient room to maneuver the in-situ blending equipment
is provided and that space is available for equipment and material storage adjacent to the
remediation area. In addition, the subgrade utilities servicing the site building should be
disconnected from their main service lines at the property boundary. It is assumed that removal of
the existing building and disconnection of the electric, natural gas, water, and sanitary sewer at the
property boundary will be perfarmed by the site owner (EFLP). Removal of the abandoned utilities,
building slab, and asphalt parking area within the proposed area of remediation will be completed
with the implementation of the selected remedy.

Pre-Remedial Groundwater Sampling

The initial groundwater monitoring task to be completed is baseline groundwater monitoring, prior to
completion of the Remedial Action Work Plan. It is critical to conduct a baseline groundwater
monitoring event since the wells have not been sampled since 2011. As part of this task, all 14
monitoring wells will be sampled for VOCs (Method 8260). In addition, field instruments will be used
to measure geochemical parameters, including pH, dissolved oxygen, and oxidation-reduction
potential. In accordance with the WDNR April 2003 guidance document “Understanding Chlorinated
Hydrocarbon Behavior in Groundwater” (WDNR Publication RR-669), monitoring wells MW-3 and
MW-8 (near the treatment area) also will be sampled for the following natural attenuation
parameters: ethene/ethane/methane (Method 8015), dissolved iron (Method 8146), total organic
carbon (Method 5310), nitrate+nitrite (Method 353.2), and sulfate (Method 300). One quality
assurance/quality control (QA/QC) duplicate groundwater sample and one QA/QC laboratory trip
blank sample will be submitted for laboratory analysis of VOCs as part of the baseline groundwater
monitoring event.

Implementation of In-Situ Enhanced Reductive Dechlorination

Chapter NR 169.23(6)(d) requires that this proposal includes “a description and cost estimate for the
implementation, analysis and interpretation of a pilot test for all active remediation systems, unless
the consultant can justify to the department’s satisfaction that a pilot test is not necessary.” Itis
Ramboll Environ’s opinion that a pilot test is not necessary, based on the following factors:

1. The contaminants of concern, PCE and its degradation products, are relatively common and
well understood in terms of documented reductive dechlorination as an effective soil and
groundwater remedial technology. Ramboll Environ has directed the successful remediation
of a similar CVOC site in Wisconsin using the reductive amendments that are proposed
herein.

2. In-situ soil blending facilitates effective contact between amendment and contaminant, and
allows for greater amendment dosing than hydraulic injection delivery approaches.
Therefore, completion of a costly and time-consuming pilot test would not represent efficient
use of limited DERF funds.

Based on the foregoing, Ramboll Environ does not include a pilot test as part of the proposed
remedial actions for the Site. -

Ramboll Environ will develop a Health and Safety Plan for personnel conducting field activities on

site. This Plan is a separate document and will be available for WDNR review upon request. Project
field personnel will be familiar with the Plan prior to commencement of fieldwork. Subcontractors will
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be provided with a copy of the project Health and Safety Plan and Ramboll Environ will conduct a
briefing on-site prior to commencement of field work. Subcontractors, however, will be responsible
for developing their own Site Safety Plans regarding their activities. Prior to soil blending activities,
Ramboll Environ will contact Digger's Hotline for the location of public utilities within the VOC-
impacted area and will also review maps and other available information regarding the locations of
private utilities. Ramboll Environ will request notification of the type and location of all private
utilities on the property.

In-situ soil blending involves using an in-situ blender to effectively distribute chemical amendments
throughout the soil medium to treat contaminants of concern. The chemical amendments can range
from oxidants, reductants, biostimulants, or soil stabilizers. The in-situ blender is mounted on a
large excavator with a modified diesel engine and hydraulic power system. Utilizing hydraulic
pressures of 5,000 pounds per square inch (psi), a 28-inch diameter mixing drum with specially
designed “teeth” is rotated at speeds up to 100 rounds per minute (rpm) with a torque of

20,300 pounds per foot.

Because many chemical remediation alternatives require direct contact with the target contaminants,
the effectiveness of the remediation strategy is often limited by the ability to distribute the chemical
amendments throughout the soil medium. Application of an in-situ blender is among the most
effective and efficient methods to achieve mixing at shallow depths (less than 20 feet).

The in-situ blending process will be performed systematically by subdividing the treatment area into

smaller cells. The cell dimensions typically do not exceed 20 feet by 20 feet, depending on location,

chemical loading rates, etc. A detailed implementation plan would be developed prior to mobilization
to properly coordinate the mixing process.

The application of approximately 38,000 pounds of ZVI and carbon amendment is recommended to
treat the target CVOC-impacted soil and groundwater. The ZVI content will be equivalent to
approximately 0.5% of the weight of the target treatment volume. The blending and addition of
amendments and water will increase the volume of soils. Generally, we anticipate that the degree of
soil swell that will result from the soil blending technology will not exceed approximately 2 feet within
the treatment area. After soil blending has been completed, any mounded or excess soil will be
segregated into roll off boxes, or appropriately managed within the treatment area on-site pending
laboratory analysis of the soil for TCLP-VOCs for Subtitle D landfill acceptance. We have accounted
for additional soil management/removal and disposal in our proposal to allow for the swell and to
restore the ground surface to match the existing grade using No. 6 crushed stone aggregate. We
estimate that the in-situ soil blending activities can be completed within a 2-week timeframe.

Soil Remediation Verification Sampling

Verification of soil remediation will be conducted through confirmation soil sampling and analysis. To
evaluate post-remediation soil conditions, eight hydraulic probes will be installed after completion of

the in-situ enhanced reductive dechlorination remedial action. The hydraulic probes will be installed

to depths of 9 feet bgs.

Two soil samples will be collected from each of the probes, one between 0 to 4 feet bgs and one
between 4 and 9 feet bgs, for a total of 16 post-remediation soil samples to be submitted for
laboratory analysis of VOCs using USEPA Method 8260. Following soil sample collection, each
sample container will be labeled with the sample location identification, date of sample collection and
intended analysis. The sample containers will then be packed in an iced, insulated container. A
chain-of-custody form will be fitlled out upon completion and will accompany the container of soil
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Table 1. CVOC Mass Summary
Express Cleaners, Racine, Wisconsin

cis 1,2 trans 1,2 Percent of
Area Area DCE DCE PCE TCE Subtotal Total
Zone Designations (sq ft) Vertical Zone (Ibs) (lbs) (Ibs) (Ibs) (Ibs) cvocC
Soil - Vadose Zone 2.735 0.745 139,789 2.012 145.28 50.6%
Soil (Coarse, Saturated) 0.174 0.003 107.035 0.496 107.71 37.5%
Primary Source 1,2 2,179 Soil (Clay, Saturated) 0.001 0.001 18.783 0.082 18.87 6.6%
Groundwater (Coarse saturated) 0.118 0.004 0.151 0.016 0.29 0.1%
Groundwater (Clay saturated) 0.240 0.008 0.307 0.033 0.59 0.2%
Downgradient Soil - Vadose Zone 0.027 0.027 1.089 0.027 1.17 0.4%
of Source 4,5 4,801 Groundwater (Coarse saturated) 0.024 0.006 0.185 0.003 0.22 0.1%
Groundwater (Clay saturated) 0.041 0.008 0.332 0.005 0.39 0.1%
Plume Adjacent Soil - Vadose Zone 0.033 0.004 3.140 0.027 3.20 1.1%
to Source 3 802 Groundwater (Coarse saturated) 0.084 0.002 0.398 0.011 0.49 0.2%
Groundwater (Clay saturated) 0.135 0.003 0.637 0.017 0.79 0.3%
Soil - Vadose Zone 0.159 0.158 7.327 0.172 7.82 2.7%
Migrated Plume f(’) 7’118’ 19é 8,227 Groundwater (Coarse saturated) 0.013 0.001 0.023 0.002 0.04 0.01%
e Groundwater (Clay saturated) 0.014 0.000 0.027 0.002 0.04 0.02%
Soil - Vadose Zone 2.870 0.847 138.333 2.085 144.13 50.2%
Proposed Portions of Soil (Coarse, Saturated) 0.174 0.003 100.719 0.467 101.36 35.3%
Treatment Area 1,2, 3,4, 5,708 Soil (Clay, Saturated) 0.001 0.001 17.672 0.077 17.75 6.2%
6,7,8,9 Groundwater (Coarse saturated) 0.202 0.010 0.782 0.032 1.03 0.4%
Groundwater (Clay saturated) 0.371 0.018 1.340 0.057 1.79 0.6%
Soil - Vadose Zone 2.955 0.933 151.345 2,237 157.47 54.9%
Soil (Coarse, Saturated) 0.174 0.003 107.035 0.496 107.71 37.5%
Total Site All Areas 16,009 |Soil (Clay, Saturated) 0.001 0.001 18.783 0.082 18.87 6.6%
Groundwater (Coarse saturated) 0.239 0.012 0.757 0.032 1.04 0.4%
Groundwater (Clay saturated) 0.429 0.019 1.303 0.057 1.81 0.6%

Summary Total 3.80 0.97 279.22 2.90 286.9

Ramboll Environ
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ENVIRONMENT
ENVIRON & HEALTH

Senior Manager

Stanley Popelar has more than 30 years of experience in
environmental consulting, geology, hydrogeology, hazardous waste
management and applied science, with particular emphasis in site
investigation, risk-based corrective action and remediation projects.
He has extensive experience with clients in the Midwest and California
performing environmental assessment and/or remediation of CERCLA,
RCRA, LUST and voluntary brownfield sites, providing successful
solutions for their environmental contaminant problems and
regulatory compliance. He has provided litigation support and acted
as an expert witness on matters related to environmental sampling
and data analysis. The sites investigated and/or remediated involve
numerous industries, including dry cleaning, steel and chemical
manufacturing and recycling, retail petroleum, machine tool
manufacturing, construction equipment maintenance facilities, coal
storage and transfer yards, railroad warehouse and bulk oil facilities,
property development, military installations and landfills. Stan has
also conducted geological and hydrogeological evaluations of
proposed low-level radioactive disposal facilities, bedrock tunnel
routes beneath Lake Michigan, offshore marine platform sites, and
existing and proposed aggregate and silica quarries.

Staniey J. Popelar, PG

spopelar@environcorp.com
+1 (312) 288-3858

Ramboll Environ

333 West Wacker Drive
Suite 2700

Chicago, IL 60606
United States of America

MS, Geology
California State University

BS, Geology
California State University

rroresstonal Geologist - Lllinois and California

OSHA and USEPA 40-hour Health and Safety Training Course

OSHA and USEPA 8-hour Health and Safety Refresher Course, Annual
OSHA 8-hour Health and Safety Supervisor Training

American Red Cross-Certified CPR/First Aid Training

Project Manager Training, Smith Culp Consulting

Hydrogeology Short Course, Harding Lawson Associates

Organic Chemistry of Hazardous Materials and Their By-Products,
University of California, Irvine

Biotransformation of Chlorinated Solvents, University of California, Irvine
Introduction to Groundwater Geochemistry, Association of
Groundwater Scientists

1/7  CV, STANLEY JAMES POPELAR
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Table C-1. Remediation Cost Estimate Summary
Express Cleaners, Racine Wisconsin

Ramboll Expenses and
Task . Environ Labor Subcontractors Subtotal
No. Task Description (nearest $100) (nearest $100) (nearest $100)
1 Project Management and Setup, Contracts, HASP Preparation $7,000 $200 $7,200
2 Pre-Remediation Groundwater Sampling & Abandonment MW3 $8,200 $5,700 $13,900
3 Remedial Action Plan ' $13,300 $100 $13,400
4 Building Slab Removal $4,500 $16,300 $20,800
5 In-Situ Enhanced Reductive Dechlorination $25,200 $152,200 $177,400
6 Post-Remediation Confirmation Sampling $2,200 $4,800 $7,000
7 Well Replacement (MW3) $1,700 $5,000 $6,700
8 Well Installation (Optional -~ 1 Well) $500 $800 $1,300
9 Remedial Action Completion Report $10,300 $100 $10,400
10 MNA Groundwater Sampling & Reporting (8 qtrs) $47,300 $29,200 $76,500
11 Sub-Slab VI Sampling $3,200 $2,500 $5,700
12 Case Closure Reporting/GIS Registry $9,800 $100 $9,900
13 Final Well Abandonment $4,100 $4,000 $8,100
Total Estimate $137,300 $221,000 $358,300

Draft 5/29/2015
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ACORD” DATE(MM/DDIYYYY)
\c CERTIFICATE OF LIABILITY INSURANCE 05272015
THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.
IMPORTANT: If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must be endorsed. If SUBROGATION IS WAIVED, subject to -
the terms and conditions of the policy, certain policies may require an endorsement. A statement on this certificate does not confer rights to the 52
certificate holder in lieu of such endorsement(s). t
PRODUCER ﬁgu'g\ﬂ _%_’
Aon Risk Insurance Services west, Inc. FPHONE - FAX - ~
san Francisco CA office (AIG. No. Ex):  (949) 608-6300 [ TR noy: (949 608-6451 s
199 Fremont Street EMAIL °
Suite 1500 ADDRESS: 2
san Francisco CA 94105 usa INSURER(S) AFFORDING COVERAGE NAIC #
INSURED INSURER A: Commerce & Industry Ins Co 19410
Ramgoﬂ Env1: ron. Inc. . INSURER B: AIG Specialty Insurance Company 26883
9350 N. Fajrfax Drive, Suite 300 INSURERG: __Zurich American Ins Co 16535
Arlington, VA 22203 usa INSURERD:  American Guarantee & Liability Ins cCo 26247
INSURER E:
INSURER F:
COVERAGES CERTIFICATE NUMBER: 570057803986 REVISION NUMBER:
THIS IS TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD
INDICATED. NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS,
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS. Limits shown are as requested
ey TYPE OF INSURANCE e POLICY NUMBER PRSI PR LMITS
A | x | cOMMERCIAL GENERAL LIABILITY GL/0/3948 06730/ ZUI* '&57'50/ 2015} EacH OCCURRENCE $1,000,000
| CLAIMS-MADE OCCUR m‘gi’;iﬂfﬂ nee) $1,000,000
MED EXP (Any one person) $5,000
| PERSONAL & ADV INJURY $1,000,000] B
EN‘LAGGREGATE LIMIT APPLIES PER: GENERAL AGGREGATE $2,000,000 §
POLICY fgg; Loc PRODUCTS - COMP/OP AGG $2,000,000 §
OTHER: S
D BAP 5882722-01 12/31/2014|12/31/2015] COMBINED SINGLE LIMIT b
AUTOMOBILE LIABILITY e $1,000,000 .
T ANYAUTO BODILY INJURY ( Per person) g
1 ALL OWNED i?;%%ULED BODILY INJURY (Per accident) o
AUTOS -]
HIRED AUTOS NON-OWNED PPZ?ZE;T;SAMAGE 2
| AUTOS =
=
]
UMBRELLA LIAB OCCUR . EACH OCCURRENCE O
EXCESS LIAB | cLAIMS-MADE . AGGREGATE
pED|  [ReTENTION
€ | WORKERS COMPENSATION AND w(C588272101 12/31/2014]12/31/2015 X | PER STATUTE I IOTH-
EMPLOYERS' LIABILITY YIN ER
ANY PROPRIETOR / PARTNER / EXECUTIVE E.L. EACHACCIDENT $1,000,000
OFFICERMEMBER EXCLUDED? N/A
(Mandatory in NH) E.L. DISEASE-EA EMPLOYEE $1,000,000
'[', ’s’c'S?.f?Pé’z uoan gPERATIONS below E.L. DISEASE-POLICY LIMIT $1,000,000
B | Contractor Poll COPS24205049 06/30/2014|06/30/2015|occ/ Agg $2,000,000
Pollution & Professional

DESCRIPTION OF OPERATIONS / LOCATIONS / VEHICLES (ACORD 101, Additional Remarks Schedule, may be attached if more space is required)

Re: Evidence of Insurance X . X i
General Liability Excludes Claims Arising out of the Performance of Professional Services.

e (s ikad i 1

CERTIFICATE HOLDER CANCELLATION

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE THE
EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN ACCORDANCE WITH THE
POLICY PROVISIONS.

Ramboll Environ, Inc. i AUTHORIZED REPRESENTATIVE
Rambol11 Environ US Corporation

43%(_) N. Fairfax Drive, suite 300
A ./ .
a4 8 54 Aor Bk Iossranes Sovis Wt Ion

. ©1988-2014 ACORD CORPORATION. All rights reserved.
ACORD 25 (2014/01) The ACORD name and logo are registered marks of ACORD





