7 . Backto Basics: Planning
-1 for Remediation and
h Continuing Obligations

DNR Remediation and Redevelopment Program
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Meeting Logistics Verbal Comments/Questions

 |n-Person: Raise hand and in-

Written Comments/Questions person moderator will help

e Use chat and select Zoom
facilitator in the “To” dropdown

* Remarks will be read out loud by
facilitator

manage
By Zoom: Select React to Raise

hand to request a turn to talk (x o
on phone)

* Please unmute when your name
Is called (*6 on phone)

Zoom Facilitator: Coreen Fallat (Host)

Reactions

SN -

(direct message) & Raise hand
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Objectives

Il

Q

Explain the importance of remedial action planning and design to
achieve a successful project.

|dentify and evaluate the impact of continuing obligations when project
planning.

Compare different approaches to remedial action planning and design
through real-world examples.

Incorporate best practices and tips shared by the program into future
projects.
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WISCONSIN STATE LEGISLATURE

HOME SENATE ASSEMBLY COMMITTEES SERVICE AGENCIES

Menu » Administrative Rules Related » Administrative Code » Department of Natural
Chs. NR 700-799; Environmental Protection — Investigation and Remediation of Environi

Chapter NR 700 (PDF: ) - General Requirgments N R 7 O O
Chapter NR 702 (PDF: | 3)) - Contingency Planning For Hazardous Substance Discharge Respons
Chapter NR 704 (PDF: gl) - Contingency Planning For Abandoned Container Response

Chapter NR 706 (PDF: gl) - Hazardous Substance Discharge Notification And Source Confirmati I ro C e S S

Chapter NR 708 (PDF: a) - Immediate And Interim Actions

[ J
Chapter NR 712 (PDF: | 3) - Personnel Qualifications For Conducting Environmental Response A Ove rV I e W

Chapter NR 714 (pDF: ) - Public Participation And Notification

Chapter NR 716 (PDF: |3 - Site Investigations

Jodie Thistle, PG

Chapter NR 720 (PDF: _4) - Soil Cleanup Standards RR Progra m

Chapter NR 718 (PDF: | g)) - Management Of Contaminated Soil Or Solid Wastes Excavated Duri

Chapter NR 722 (PDF: | 4) - Standards For Selecting Remedial Actions
Chapter NR 724 (PDF: | 4)) - Remedial And Interim Action Design, Implementation, Operation, I\

Chapter NR 725 (pDF: ) - Notification Requirements For Residual Contamination And Contint

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WI.GOV



WI Regulatory Framework

Wisconsin Statutes

* Self-implementing, responsible Chapter 292
party fO”OWS the Ste pS Wisconsin Administrative Code
] . Chapters NR 700-799
* Timelines
* DNR approvals
* Request technical review from
DNR

WISCONSIN“

DEPT. OF NATURAL RESOURCES
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Wis. Admin. Code NR 700 - 799

Continuing Obligations
& Modifications

You are here

Discovery &
Reporting Closure
Site Evaluate Select & Post-Closure
Investigation Cleanup Implement
Options Cleanup
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Keep the End

: ) $$$ )
In Mind |

Successful
Cleanup
#1

&
&

$$
Successful

Cleanup
#2 .

Evaluate

Cleanup
Options

||

$

Successful
Cleanup
#3

=

No continuing obligations
No or limited long-term costs
Unrestricted use/reuse

Continuing obligation (e.g., maintain a
protective asphalt cap)

Moderate long-term costs to maintain the
protective cap

Future construction may require DNR approval
or soil management/ dewatering

Several continuing obligations — for example:
* Property use/occupancy is restricted
* Mitigation system requires long-term
maintenance and monitoring
e Changes to property or structure layout
require DNR approval
Higher long-term costs to maintain or redevelop
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Understanding Continuing Obligations &
Selecting Remedial Actions

Tauren Beggs, DNR
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NR 700 Submittal Requirements

Q £ [Sv-
=
) - 4
=
Site Remedial Remedial Action Documentation Monitoring
Investigation Actions Options Plan NR 724.15 NR 724.17
Report Report (RAOR) NR 724

NR 716 NR 722
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Remedial Actions Options Report (RAOR)

) ldentify likely cleanup actions

oo

) Select one or more cleanup actions

) Submit RAOR to DNR

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WI.GOV



NR 726 Cleanup
Objectives

AN

SX

Restore the environment to the extent
practicable

Reasonable period of time

Minimize the harmful effects of the T
contamination to air, land or waters of "N
the state 1

Address exposure pathways

Address the source of the
contamination

= Genie GS-203
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Meets NR 726 Cleanup
Objectives

Remedial Actions
Options Report (RAOR)

Economically
Feasible
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Eﬁ How will the remedy be implemented?

,n_p‘ Is DNR approval required?

7= Is a plan to operate and maintain the remedy

Re medlal £ required?
Action Plan

How will the remedy be documented?

® What continuing obligations are anticipated?

Are other regulatory approvals or coordination
needed?

)
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Engineering controls

e Capsto prevent direct contact or groundwater
Continuing obligations infiltration
e Vapor mitigation to prevent indoor air contamination

Legal requirements that Property restrictions

may be imposed on the
property due to residual « Occupancy
contamination from e Building layout
soil, groundwater or
vapor and may include:

e Land use

Other future obligations

e Abandoning lost monitoring wells

e DNR approval for new well construction
e \Wastewater permits for dewatering

e Managing contaminated soil
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Consider What COs You Can Live With

* Annual inspection requirements

* Who will maintain the CO? Future cost to maintain the CO and
who will pay

* How does the CO affect future property use, market
value/salability?

* |s future redevelopment planned? Is the CO compatible?
* Will COs also be needed on neighboring properties?
* Who owns the property?

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WIL.GOV



Balancing
Remediation
Approach And
Long-Term
Conftinuing
Obligations

Harris Byers, Ph.D.
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Long-Term
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OUTLINE

1. ABCA/RAOR
2. Case Study
3. Questions
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Analysis of Brownfield Cleanup Alternatives /
Ch. NR722 Remedial Action Options Report

Systematic Approach to Evaluating EFFECTIVE
Methods to Facilitate a Proposed Brownfield
Cleanup/Reuse

ABCA/RAOR

Effectiveness (short term/long term)
Implementability

Restoration Timeframe

Economic Feasibility (COST)
Sustainability

B~ Wb



s Cost Just the Remedial Solution@

ABCA/RAOR




Encourage You to Discuss Longterm Costs
With Clients During the ABCA/RAOE

ABCA/RAOR | Post-Development
Onsite Cleanup (Long-Term)
(Short-Term) B Co oy s

Inspector hem o thatis being nspecss

This & cor onent of »
Subsiabl it tion System

DONOT ALY R € 1 DISCONNECT

LANDFILL
ENTRANCE

LANDFILL ENTRANCE

R W Y~
1]
wecons ——— |
DEPT, OF NATURAL RESOURCES

STATE OF WISCONSIN
DEPARTMENT OF NATURAL RESOURCES

GENERAL PERMIT TO DISCHARGE UNDER THE
WISCONSIN POLLUTANT DISCHARGE ELIMINATION SYSTI
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Property Location — Riverpoint District

Manitowoc, Wisconsin)

Case Study

City of Manitowoc
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Property Location — Riverpoint District
(Manitowoc, Wisconsin)

Case Study

Property = 1.6 acres
: 2> WEL | 'L I°E
\"AR | ~

.....
-----

et




Site Challenges.......Prior Use

Case Study

Legend 1
Fevar Nort LLC Froject Araa
Prior Site Foaturas (Cfty Records)
I on Housa (7
I o ank (asT) ()
I Fump House (1)
Failimad Spurs
[ | Hisoric She Features ison tabie for details)




Site Challenges.......Subsurface Impacts
(Historic Fill; Petroleum Impacts)

Groundwater Quality and Proposed
Redevelopment (August 2021)

Clent/Project

River North, LLC Project Area
1000 River Point Drive

City of Manitowoc

0 25 50 Fepeaea by o

N
Legend
River North LLC Project @
[ River Point District
SB-99/MW-99 &  Monitoring Well (NR 141)

s Groundwater Elevation (ft amsl)

Impacts to Groundwater
|'--'| Benzo(b)fluoranthene and Chrysene =
B = PAL (concentrations "J-Flagged”)

r==1
s Benzene > ES

—
e Petroleum VOCs = PAL
-

River North LLC Proposed
Redevelopment

[ ~sphatt Cap (22,480 sf)

Concrete Cap (6,605 sf)

[ Landscaping Cap (19,300 sf)
1 %uilding Footprint (BCT Extent; 23,327

NOTE:
1. Coordinate System: NAD 1983 SiateFlane Wiscorain South AIPS 4800 Feet
2 Orthophotograph: Manitowoc County. 2017

@ Stantec

Fage 01 ot 01




Site Challenges.......Is That Ite
(Shallow Groundwater; Vapor Risk)

Case Study

GW = 587"
Slab = 586’

How to Install
SSDS?

How Manage
Pet. Impacted
GW?




ABCA / RAOE

Case Study Remedial Options......
1. Natural Attenuation — Not Effective
2. Remediate All Impacts (Excavation) — Too Expensive (>$2MM)
3. Focused
1. Excavation of Source Area (VOLUNTARY)
2. Construct Engineered Barriers
3. Continuing Obligation (Cap Maintenance; Groundwater)
4. Passive SSDS (Also a Best Practice!!)




Case Study

/80 Tons
of Soll

Excavation of Source Area

ol

0

- |
TP-A

(227)

SB_EITW-52

TPF

@ s
TP-E.
(0.3))

TP-D,
(130)

Figr M.

The
Test Pits and Proposed Excavation Extent

Clhard/Pregac]

Riwer Horth, LLC

1000 River Point Drive

City of Manitowoc

0 125 25 Fouccnact by Wil o 471303231
— feet

Legend

River North LLC Project Area
E:} Excavation Area
Sample Locations N

-$» Monitoring Well (4) @

M Soil Boring {4)
-‘- Soil Boring / Temp Well (8)
S Tost Pits (PID Measurements) (189)

Impacts to Groundwater

--I Benzo(bjflucranthene and Chrysene >
Rl PAL (concentrations "J-Flagged”)

' I Benzene > ES

[T |

|
Petroleum VOCs = PAL
h_‘

Building Footprint

- Building Footprint (23,327 sf)

L

1. Coordingie Syilem MAD | 983 HARN WECRS Moriiowo:s Coundy
Faverl

2 Orinophalagapt Manilswos Counly, 2017

3 PAL = ol NR 140 WAL Privenlha Action Uml, B = ch MR 180
WAL Endorceranl Slandand

@ Stantec

Fogedl ol




Source Removal

Case Study




Construction of Passive Sub-Slab Venting
System

Case Study




Post-Construction Sub-Slab Vapor

Case Study

Vapor Pins Sampling



Outcome = Healthy Housing With
Reduced Continuing Obligations

Post-Development

Case Study (Long-Term)
WISCYINSIN
Onsite Cleanup ECONOMIC DEVELOPMENT
(Short-Term) —
~$80,000
-$70,000 B
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Continuing
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OUTLINE

1. ABCA/RAOR
2. Case Study
3. Questions




Delivering a better world

Elements of a Complex Site

Remediation
WDNR Back to Basics

Leo Linnemanstons, PG
AECOM Senior Hydrogeologist

October 29, 2025

A=COM



_ A=COM
Overview

e Case Study of RAOR for Former Municipal Landfill

e Brief History of Landfill

e Review of the Site Conditions and Conceptual Site Model
e Development of the Remedial Alternative Options

e Remedial Design and Implementation

E)\ aecom.com



Site Chronology

1951 - 77
1977
1987
1989

1993
1993 - 97

1998

Municipal landfill operations.

Land(fill closure activities begin.

Landfill officially abandoned.

WDNR detects vinyl chloride and TCE in City Well

WDNR issues Consent Order

Groundwater and methane investigations are conducted with
WDNR input. (NR716 Site Investigations)

A=COM

Installed passive landfill gas migration trench along west side of

site. (NR708 Interim Action)

E)\ aecom.com



A=COM

Site Chronology

* 1999 -"00
« 1999 - 02
« 2001 -'02
00X

« 2008

« 2019 - "22
« 2002 -"24

RAOR submitted and approved by WDNR. (NR722)
Conducted pilot and full-scale source area remedies. (NR724)

Source Treatment and Waste material excavation. (NR724)

Installed passive landfill gas migration trench along southside of
site. (NR724)

Construction of Concession Stand and Restroom Building on
landfill (WDNR approval). (NR718)

Vapor Intrusion Assessment and Investigation (NR716)

Annual Groundwater Monitoring.

E)\ aecom.com



Landfill Location and Vicinity Map A=COM

@ aecom.com
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L)
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1} AND NUMBER
OSBO1 OFF—SITE BORING AND VERTICAL
& GROUNDWATER PROFILE SPO4  STAND PIPE LOCATION AND
NUMBER

&

MONROE AVENUE

ﬂoswm_m A01B

2,436,000E

TREE LINE
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FORMER INCINERATOR LOCATION

— Former Landfill Site Features Map

2,436,500E

2,437,000E
2,437,500

NOTES

1. BASE MAP DEVELOPED FROM TOPOGRAPHIC
MAPS BY AYRES ASSCCIATES OF MADISOM,
WISCONSIN. DATE OF PHOTOGRAPHY
APRIL 30, 1993,

. ELEVATIONS BASED ON MEAN SEA ELEVATION
DATUM.

. COORDINATES BASED ON STATE PLANE
COGRDINATE SYSTEM

. SITE PROPERTY BOUNDARY PROVIDED &Y
CITY OF HARTFORD.

2,438,000E

north

200

SCALE IN FEET
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— Former Landfill Conceptual Site Model A=COM

Degradation of Parent CVOCs to DCE
and VC in and below anaerobic landfill

Limited degradation of VC in anaerobic

subsurface

Probable discharge to wetlands. Lack of aerobic
recharge maintains anaerobic conditions.

Wetlands __

=

Clay Till

@ aecom.com



_ A=COM
Remedial Action Objectives

1. Obtain final closure of the former landfill through a Chapter
NR722, Wis. Adm. Code, source control action.

2. Minimize the affects of the remediation on the use of the
park, preserving the investment in the park, and continuous
use of the park.

3. Achieve Objective 1 and 2 in the most cost-effective
manner.

Remedial Action Options Plan, August 1999



— Range of Remedial Options Considered A=COM

PROCESS OPTIONSFOREACH MEDIA ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3 ALTEENATIVE 4 ALTERNATIVE S ALTEERNATIVE S ALTERNATIVE 7

LANDFILL GAS LANDFILL GAS
Whgration Control Trench
SCEL/TWASTE
Mo Action
MMeonitoring Matural Attenuation
Maintain & oil Laver Cover
hlaintain ¥egetation
Enhanced Biodegradation
%ol Vapor Extraction
Excavatz and Dhsposeat O itz Landall
GCROUNDWATER

MMonitoring

MonitoringMatvral Attenvation

Elurry Wal
Eheat Piles
Extraction Wells and Treatment
Enhanced Biodegradation
Permeable Treatment Wall

E)\ aecom.com



_ A=COM
Alternatives Evaluation

1. Landfill Gas
* Investigation indicated some methane and little CVOCs
 Permeable soll cap allowed venting of landfill gas
* Potential migration pathway with frozen ground
« Landfill gas collections systems are very disruptive to
iInstall and expensive to maintain

» Passive perimeter collection system minimize disruption,
addresses migration concern, minimal O&M

* Potential added benefit of active LFG system is reduction
of groundwater plume

 LFG system may require air permit or have destruction
requirements (supplemental fuel)

E)\ aaaaa .com



_ A=COM
Alternatives Evaluation

2. Soll Source Area

* Investigation identified source area underneath existing
baseball fields (don’'t want to destroy fields).

* Conducted geophysics to determine If buried drums may
be present (test pits conducted at anomaly locations).

* Installation of impermeable cap (NR500) are very
disruptive to install and expensive to construct.

* Limited vadose zone and presence of saturated organic
peat layer below buried landfill waste material.

* Buried waste material was heterogeneous, and
iImpractical to remove.



_ A=COM
Alternatives Evaluation

3. Groundwater Plume

* Investigation identifled CVOC plume under park and
migrating to wetland where groundwater discharged.

« Strong anerobic conditions driving almost complete
conversion of TCE to DCE to VC from source area to
wetland.

 Pump and treat may generate high volumes and degrade
wetland by lowering water table and may cause land
subsidence If peat layer compresses.

* High capacity permit may be needed (Greater than 70
gpm system).

E)\ aaaaa .com



_ A=COM
Alternatives Evaluation

3. Groundwater Plume

* Treatment systems would require longterm O&M.

* Air-stripping or carbon filtration are expensive.

* Discharge either to POTW or through WPDES permit.

 Permeable treatment wall (or funnel and gate) may not be
constructable at identified plume depth (20 to 45 ft bgs).

* Indefinite remediation time frame If source area could not
be successfully reduced.

* No public or private water supply receptors.



— Economic Feasibility of Alternatives A=COM

{IC FEASIBILITY

stimated Time to
Alternative i B. Annual O&M costs Clasure . Total present net worth D Potential future Hability
{yrs)

S0il'Waste Excavation and Off-site Disposal, and
Gronndwater Monitoring
Alternative 3 - ( {izration Control Trench,
S0il'Waste Excavation and Off-site Disp and
Gronndwater Enhanced Biodegradation
Altermafive 4 - igration Control Trench, No
Action with Seil'Waste, and Groundwater Enhanced
Biodegradation

543,860

$1,100,604

Alternative § - Gas Mizration Control Trench,
Seil W Vapor Ertracliﬂn aml Sonrce and
Perimeter G

31274020

Altermative 7 - Afigration Control Treach, No
Action with Sail’ . and Groundawter Permeable
Treatment Wall

Evaluation of Ranges of Costs
Capital Costs
Annual O&M Costs
Estimated Duration (Time to Closure)
Total Net Present Worth
Potential Future Liability

E)\ aecom.com



— Detailed Analysis of Alternatives (NR 722 Criteria)

Alternative 3 - Gas Migration
Control Trench, Soil Waste
Excavation and Off-site Disposal, and
Croundwater Enbanced
Biodesradation

Altermative & - Gas Migration Alternative § - Cas Migration
Conirol Trench, Soil Waste Vapor ~ Coniral Trench, Soil Waste
Extraction, and Source and ~ Excavation and Off-ste Dispasal,
Perimefer Croundwater and Perimeter Gronmdwater
Exiraction and Treatment Exiraction and Treatment

Alternagive 1 - Gas Migration
Control Trench, No Action with
Sell Waste, and Groundwater
Monitoring

Altermative ! - CGas Migration
Coniral Trench, Soil Waste
Excavation and Off-site Disposal,
and Crommdwater Monitoring

Alternative 3A - Gas Migration
Contral Trench, Soil Waste Vapor
Exfraction, and Growndwater Soil Waste, and Groundwater
Enhanced EBiodegradation Enhanced Bisdegradation
TECHNICAL FEASIBILITY
Desczpcon Rarng] Descrigion

Altermative 4 - Gas Migration
Contral Trench, No Action with

Alternative T - Gas Migration
Control Trench, No Action with
Soil Waste, and Gromndwater
Permesble Treatment Wall

NE 71207 Criteria for Evaluation of Alternative

I TECHNICAL FEASIBILITY
A Long Term Efectivenass

Description Eatng] Description Easing] Description 'Eanngl 3'esmpum 'Eanngl Description

1. Degree the towicity. mobility, and wobme
aof confmminadon is expected to be reduced

Mo wolme or mobility
redurtion except through
nanmal atemation, towiciy
incraases due to vyl chloride.

Soil volumes rednction. no
Eroundwater reduction in
uwbu.m or welume, tomicity

ncreases due to vimyd chlonde.

Soil velums reduction,
Tedduction in proundwater
moibiliry, reduced volume and
[tondcify m Erovmdwaer.

Saoil volume reducton,
freduction in proumdwatsr
mobility, reduced volume and
tordcify in groundwater.

250 sl volume reducton. no
reduction i sroumdwater
maobility, reduced vobme and
roscity in Eroundwater.

mobdity, rethinced vohme
amd toxicity in Eroumdwater

mobiity, rethnced vohme
and toxicity in Eroumdwater.

o soil volume reduction.
contrel proumdwatsr
mobility, reduced volume
and toxicity m sroundwater.

2. Deggree the remedial action option will
mmwuLcImlﬂLsa.ﬁe:\ welfare, and the|
EmviTomment

Pm‘rem'! of public tenll.l‘_

Protective of public health,
safety, and welfare, existing
commminants may pose threat

to the environment.

Protective of public health,

safety, and welfare, system may

resiuce threat to the
emvinonment

Protective of public health
safety, and welfare. system may|
reduce dreat w te
ENITONMENT .

Protective of public health,
safety, and welfire, system
ey redice threat to the
emviroment.

Protective of public health,
safety, and welfare, system
ey reduce threat to the
g g

Proteciive of public health,
safiety, and welfare, system
may reduce thr=at to the
S Eromment

Protective of public health,
safety, md welfare, system
mary reduce treat w the
Envirenment.

B. Short Term Effectiveness (Risk)

Exposure risk during
excavation to werkers and
prabdic.

Exposme nisk during
excavation and system
installation to warkers and
public

Exposure nzk dming systam
installation to workers and
iblic.

RDOSULE 5K GUOns
excavation and system
nstallation to wiorkers amd
[prubic.

Expozume rizk during system
installation io warkers and
public.

050 [Ek during
=xcavation and system
linstallation to workers and.

L

|Expose nisk fming
excavation and system
mstallation to workers and
pabdic.

C. Inplementability

IMPLEM

{ENTAEILITY

1. Techmical feasihility of construction and
implementation

2. Awadlability of marerials, equipment,
technologies, and sarvices

(Contractors and materials
readily available.

Minimal feasibility limitations.

Maed to establish anserobic and

aerobic zopes,

Coniractors, materials, and
equipment readily available.

Minimal feasibility limétations.
[Meed to esiablish anaenobic and)|
aemobic zones.

Conmactors, materials, and
equipment readily mvailable

Minimal feasibility
limitations. Need to establish
amzerobic and asrobic zomes.

(Coomractors, materials, and
equipment readity available.

Minimal feasihility
Lmstations.

Conmactors, materials, and
equipment readily available.

Minimal fasiblity
lmstations.

Conmactors, materials, and

3. Poeential dificuities with constraction o
aif-site disposal and freatment

Tt of sl waste Lot Clearly

d=fined and rypes of waste
mary canse of-site disposal
difficultias,

Lints of soilwaste not cl=arty
d=fined and rypes of waste may
canse off-siie disposal
Jifficuldas

Minimal off-site disposal.
frelatively simple consiruction.

Mlinimal off-zite disposal,
relatively simple consmaction.

Minimal off-site disposal.
relatively simple
COnSIrUCting.

=quipment readily availabla.

Some phyzical constructions
linmitations

Contraciors and materials
readily available.

T3nirs of sollwaste mot
clearly defined and types of
waste may cause off-site
disposal difficuities

vlinimal off-site disposal,
Some constracton
diffiruities with depths.

4. Diffirulties with monitoring efectivensss

(MWimimal, but itis a complex
stz

(MWlimimal bt if is 2 conmplex
it

(Mimimal, but need fo monitor
the hinderradation.

Iviinimal, bt need to monstor
the biodesradation.

(Mvlimimal, tut need to moeitor
the biodezmdation.

Minimal, but need to show
system effectivensss.

Minimal, but need to show
system effoctivensss.

viinimal, bt ne=d to show
wall effactivensss

5. Administrative feasbility, inchiding fime
nesded to obtam renses, permits or
approvals

WINE. approval mary be
difficult amd take a long time.

(City approval for park
comstraction. landfill disposal
apmrovals, WONE. approval.

City approwal for park
construction, landfil] dispesal
approvals, WOHNE. approval.

WDNE. approval of enhanced
(biodezradation may he
somewhat difScult

WINE. approval of enhanced
biodezradation may be
somewhat diffiouls.

City approsal for park
CONSIUCHing, reatment
permits, WPD'ES permit.

City approsa] for park
consiruction, landfll

disposal approvals, WPDES
permit, WENE aporoval

CE approsal of an
mnenative technalozy

§. Presence of amy federal or state threatened |
md'pecl.e.

(Noce identified within 1 mile
of the site.

2one identified within 1 mile
of e site.

Moo identifizd within 1 mile
of the site.

(Mome identified within 1 mile
of the site.

2one identified within 1 mile
of e site.

ons identified within |
mile of the site.

[Mone identifiad within 1
mile of the site.

ome identified within 1
mile of the site.

7. Techmical feagihility of recycling.
treatment, ensineering conmals, of dispasal
(080

Simple lonz-term monitoring.

Simple long-term monitoring

Mlomitoring and O8M of
system is relatively straipht
orward.

Nonitorme and OG&M of
system is relatively straight
forward.

Mvlonitoring and Q&M of
system is relatively stmighe
forwand.

Monitoring and O&M of
system is relatively straight
forward, more equipment
and components

Monitoring and M of
system is relatively straight
forward, more equipment
and components.

omitoring of wall is
relatively sraight forward,
OdM is more conplex dus
0 depth of wall.

B. Technical fsaability of natural
biodegradati

D. Festoration Time Frame

[Nanural attermation is ooouming|
and this alremotive relies on it
heavily.

Marural attermation i
ocomTins and this alremative
relis: on it heandly:

[Manmal attemation is ocouming
and this altemative relies on it
heavily.

[Mahimal atemation is ecruming
and this alternative reliss on it
heavily.

RESTORATI

Marural atterniation =
ocomrins and this altemative
relis: on it heavdly:

[E FRAME

Manmal at=muation is
occuming and it enhances
ﬂ:eeﬁect\v_ness of this

[}atml atemation is
oocuming and it enhances
1heeﬁect\m=_=.s of this

anural aremuation i
ocrummmg and it enhances
the effectivensss of this
altemative.

1. Estimisted time to closure (years)

]

]

]

15

2. Arcepeability of ime fame for restomtion!

Low probahility due fo
rosimeity to sensitive
recepiors. tondciny of
contammation. and mimimal
reducton of contaminane
ma zmirnde and mobdity.

(Moderate probability. Waste
removal reduces conmminant
magminade, bt does not
=reaily afect Froundwater
commmirant mobility &
rosdcity leaving contamination
adjaent o sensitive recepiors

Hizh probabibity. Contamdinant
mazmirade. toxicity, and
lmobility reduced. Possible off-
sife sensitve somndnater
Teceptors addressed through
Eroundwater contmol

Hish probability. Contaminant
manitude, tosicity, and
mobility reduced. Possible off-
=it sensitive groundwater
freceptors addressed throuzh
Eroumdwatsr conmal

(Vioderare probability. Waste
removal reduces conmminant
magminade, bt does not
=reaily afect Froundwater
commmirant mobility &
rosdcity leaving contanmination
adjaent o sensitive recepiors

l'.BdlI.CE{:. Possible oF-site
sensitive srovmdwater
r=cepiors addressad throush
Eroumdwater conirol.

raduced Possible off-site
sensitive provndwacer

Techmical Feasibility Rating Subtotals

I ECONOMIC FEASIBILITY
A Capital costs

51000 451

B. Anoual O&M costs

380,780

. Total present net worth

51472801

D Increased potential for funme Liabdioy

Economic Feasibility Rating Subtotals
Total Rating

E)\ aecom.com




_ A=COM
Selected Remedial Alternative

The RAOR analyzed seven alternatives and presented the
preferred remedy:

« Landfill Gas Migration Control (installed and maintained)

« Source Area Chemical Injection (performed with mixed

results)
 Downgradient Enhanced Groundwater Biodegradation

(subsequently replaced with long-term monitoring)




— Remedial Design and Implementation Documentation A=COM

Landfill Gas Migration Control (installed and maintained)

« West Trench installed as Interim Action (1998)
« Southern Trench installed to complete remedy (2003)
« Low maintenance passive venting
 Installed with additional piping and valving to upgrade to active
operation if required in the future.
* Monitoring program began with monthly monitoring and has been

reduced to quarterly.

E)\ aecom.com



— Remedial Design and Implementation Documentation A=COM

Downgradient Enhanced Groundwater Biodegradation

(later replaced with longterm monitoring)

* Pilot test was performed for low-volume air sparging (AS) at
downgradient end of the CVOC plume.

* Results indicated that AS was a feasible technology, but its
Implementation would be disruptive. In addition, long term O&M
would be necessary if the source could not be reduced.

* Pilot test was performed for soil vapor extraction (SVE) in source area

* Results indicated that SVE would be difficult to implement in the
buried waste material (preferential pathways disrupted the
vacuum field, especially with limited vadose zone from which to
extract vapors).

E)\ aecom.com



Remedial Design and Implementation Documentation A=COM

Source Area Chemical Injection (performed with mixed results)

Detailed solil probe investigation of proposed treatment area to define
treatment area and chemical injection plan

Pilot test was performed to confirm effectiveness of proposed chemical
treatment (BiOx®)

Three full-scale treatments applied in source area (2001-2002)
Temporary VOC plume reduction, plume rebounded in 12 months
(some mass reduction was achieved but did not significantly reduce the
remediation time frame.

Chemical Injection was designed based on groundwater
concentrations, and underestimated contaminant mass contained in
underlying peat.

Chemical injection design did not account for preferentially treating
residual BETX contamination (BETX was present in the source area,
but not a constituent of concern in the chlorinated GW plume).

E)\ aecom.com



— Long Term Monitoring over past 20 years A=COM

* The park has continued to be a high value asset for the community with
high-use throughout the year.

« Landfill gas monitoring at the perimeter gas probes and the passive
trenches continues to indicate no landfill gas migration.

« Annual groundwater monitoring indicates that the groundwater plume
remains stable with little change since source area chemical injections.

« Periodically alternatives are revisited to evaluate if the remediation time
frame can be shortened.

E)\ aecom.com



Nunn Bush
Shoe Factory
Redevelopment

Ramona Flanigan, City of Edgerton
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The Life of a Shoe Factory

Building sold to a

Building sold to investor manufacturer

Building mapped
/ into a floodplain

Year 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Multi-tenant lease space Redevelopment
Phase




2008 Floodplain Map 2015 Floodplain Map







Due Diligence Phase

City purchases property
City receives DNR CERCLA protections approval

Second DNR Green Team meeting

WEYCO resumes testing
Natural Resource Board directs
WDNR to develop PFAS rule

WEYCO Pauses investigation
WEYCO installs first wells
WEYCO debate chain of title
Responsible Party letter sent
to WEYCO and land owner,
Land Owner agrees for PFAS
testing with Phase Il
First Green Team meeting Building razed
. WEDC SAG awarded
Property mapped into a
floodplain WDNR WAM grant awarded
\ Purchase agreement signed \A\‘ ,L

Year 2015 2016 2017 2018 2019 2020 2021 2022 2023

Failed purchase
negotiation

Senior housing developer




Wetland and Leather Scraps
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Redevelopment Phase

Construction begins

Historic Fill and Materials
Management Plan approved

WEDC Idle Sites grant approved

FEMA CLOMR issued
Army Corps wetland permit issued
Public hearings for zoning and site plan
Sign development agreement with developer
New TIF created
Third Green Team meeting
Negotiations begin with multi family developer
City Purchases property \ /

Year 2023 2024 2025

Multi-family Housing developer negotiations




Take Aways

e Seller

* Responsible party

* Good consultants

* Permitting agencies

e City Council and committees
* Economics

 TIF

* Willing Developer

* Grants

* Right place —right time
* Patience







Questions?




Case Study

Todd Schmidt and Sue McDade
Village of Waunakee

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WI.GOV



Tips, Tricks and Examples

Karen Campoli, DNR

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WI.GOV



Fee reviews & DNR Feedback

e With SIWP, SIR and RAP to get feedback sooner in the
Sl process

 Can catchissues sooner - before reaching closure

Recommend submittal of a

review fee

e Qutline the decision for the chosen remedy, especially
Recommend submission of a for complex sites

RAOR e Explain why certain options were or were not chosen
(too expensive, ineffective, construction needs, etc.)

Reach out to DNR early e Can help determine if site is ready for development

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WI.GOV



What s the Site’s End Use?

Understand the end use of the site. On-site COs often mean more work in the
What COs will be applied at closure? future.
, , o . . Think hard about the long-term costs
Residential building with parking lots? associated with COs (NR 722.07(5)(b)).

Park/green space?

Imported soil to raise the grade/ capping?

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WIL.GOV



| Think About Vapor Early

» Assess early in the Sl process to prepare for remediation (RR-800).

* Criteria for case closure at sites with vapor contamination available (NR
726.05(8)).

 Exceedance of a VRSL requires a remedial action to reduce the mass and
concentration of volatile compounds to the extent practicable.

* |[nstallation of VMS is not considered a remedial action.

* Think about off-site notifications. Talk to owners about COs before the 30-day
notice letter and before submitting the closure packet.

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WIL.GOV



Monitored Natural Attenuation (MNA) as a
Remedy

Justify use with the collection and interpretation of MNA parameters

Consider collecting MNA parameters during the Sl to establish pre-remedial conditions

Field Parameters:

Specific conductance Recommended parameters:

pH Nitrate, Manganese
temperature Ferrous Iron
oxidation reduction potential (ORP) Sulfate

dissolved oxygen (DO)

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WI.GOV



Moderated Panel
Discussion

Derek Punches,
Godfrey & Kahn

Y

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WI.GOV



Schedule:

Back to Basics January 23, 2026
Sessions

e Applying for Closure and
Back to Basics Training; P|anning Maintaining continUing Obligations
= iation Oct ZEeEEs e Madison, Milwaukee, TBD & virtual

OReAD

April 21, 2026

)

e Notifying Affected Parties and the

E Public

e Locations TBD

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WI.GOV



Thank you! Back to Basics Training: Planning
for Remediation Oct 29, 2025

[=]

)

https://forms.office.com/g/40ejbZuE2e

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WI.GOV



CONNEGT WITH US

Jodie Thistle, PG

Section Manager - Brownfields, Outreach and
Policy Remediation & Redevelopment Program

(608) 259-6557

Jodie.Thistle@wisconsin.gov

m@v@(-h

/WIDNR

@WIDNR

@WI_DNR

/WIDNRTV

"WILD WISCONSIN:
OFF THE RECORD"
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