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2023 Updates



Zoom Logistics

Today’s recording will be available at dnr.wi.gov, search “RR Training Library”

 All attendees muted
 To comment or ask 

questions, use chat
or raise hand

 Send questions to 
Jennifer Borski

 Q&A session open at 
end of presentation



RR Program Announcements 

Congrats, Matt Thompson!

Accepted a new position as the Team 
Supervisor in the West Central Region 
(WCR) stationed in the Eau Claire office.



Public Input Opportunities

Coming Soon

 Guidance: Tips and Reminders for a 
Complete Closure Submittal (RR-979)

 Addressing Vapor Intrusion at 
Remediation and Redevelopment Sites in 
Wisconsin (RR-800)



Public Input Opportunities

Coming Soon

 Guidance: Mechanical and Chemical/Biological 
Spill Response Methods (RR-710)

 DNR Staff Provide Spill Response and Support 
(RR-559)

 Immediate Reporting Required for Hazardous 
Substance Spills (RR-560)



Public Input Opportunities

dnr.wisconsin.gov/topic/brownfields/
publicnotices.html



Remediation and Redevelopment 
External Advisory Group

Sign up for Updates

dnr.wisconsin.gov/topic/brownfields/rreag

 Subgroup Series – Dec. 5, 2023

 RR EAG - January 25, 2024

 Subgroup Series – Feb. 28

 RR EAG - April 11, 2024

 Subgroup Series – May 29

 RR EAG - July 25, 2024 (tentative)



Brownfields Funding Resources

Gena Larson
Gena.Larson@wisconsin.gov

• Up to ~ $54,000 in services per property
• DNR hires contractor & oversees work

WAM Contractor Services (DNR-managed)

• Up to $100,000 grant to local government 
• Local government selects contractor & oversees work

WAM Community-managed

• 0% interest loan, 22% match requirement
• Up to 30% loan forgiveness

Ready for Reuse



Today’s recording will be available at dnr.wi.gov, search “RR Training Library”

Subscribe to RR Report Newsfeed for Email Notifications

dnr.wisconsin.gov/topic/Brownfields/News.html



Dry Cleaning and Vapor Intrusion Team Leader

Jennifer Borski



Agenda

 Vapor Mitigation Systems: Active Alarms, Telemetry & 
Backup Power

 New Vapor Intrusion Resources

 RR External Advisory Group Vapor Intrusion Subgroup

 Technical Updates on Passive Sampling, Sewers, Cracks 
and other Pathways – Jim Walden



Vapor Mitigation Systems
Active Alarms, Telemetry & Backup Power



 Audible notification that is clear 
and distinct

 Visual light notification that is 
vividly observable

 Notification by telemetric means 
such as by email or other electronic 
communication

Active Notification Options

ANSI/AARST Soil Gas Mitigation Standards for Existing Homes (SGM-SF-2023, Section 8.2.2) and Soil Gas Mitigation Standards for Existing Multifamily, School, Commercial and Mixed-Use Buildings (SGM-MFLB-2023, Section 8.2.2)

Vapor Mitigation Systems
Active Alarms, Telemetry & Backup Power



https://vim-1.itrcweb.org/

Sub-Slab 
Depressurization 
System

Vapor Mitigation Systems
Active Alarms, Telemetry & Backup Power

https://vim-1.itrcweb.org/


https://www.vaporsentinel.com/

Vapor Mitigation Systems
Active Alarms, Telemetry & Backup Power

https://www.vaporsentinel.com/


DNR may determine the frequency with which a 
VMS must be monitored, which could be 
“frequent” or “continuous monitoring” of system 
components to assure protectiveness. 
(Wis. Admin. Code § NR 724.13(1)(d))

Vapor Mitigation Systems
Active Alarms, Telemetry & Backup Power



DNR recommendations to meet this requirement where there is a risk to 
public health using current technology:

a. Active notification (audible, visual or telemetry) for all active VMSs; 
and
b. Telemetry and backup power where both are present:

i. Multi-family residential building (or site-specific conditions warrant); and
ii. Acute risk levels detected prior to mitigation in indoor air or sub-slab vapor

DNR will monitor technology and health risk with Department of Health 
Services (DHS) and provide modified recommendations when appropriate.

Vapor Mitigation Systems
Active Alarms, Telemetry & Backup Power



Acute Risk

 Trichloroethene (TCE) above vapor action level (VAL) in indoor air 
 TCE above the vapor risk screening level (VRSL) in sub-slab vapor
 Non-carcinogen above three times the VAL or VRSL
 Carcinogen above ten times the VAL or VRSL 

Use Guidance: Wisconsin Vapor Quick Look-Up Table

Indoor Air Vapor Action Levels and Vapor Risk Screening Levels (RR-0136) to 
determine non-carcinogen vs. carcinogen for inhalation pathway
Go to dnr.wi.gov, search “RR-0136”

Vapor Mitigation Systems
Active Alarms, Telemetry & Backup Power





Source property commercial with benzene > VRSL 
(chronic risk; passive mitigation)

Restaurant with PCE > VRSL in sub-slab vapor  
(chronic risk; active mitigation)

Single-family (SF) residence with PCE > 3x VRSL in 
sub-slab vapor (SF; acute risk; active mitigation)

Multi-family (MF) residential with TCE > VAL in 
indoor air or TCE > VRSL in sub-slab vapor       
(MF; acute risk; active mitigation)

Vapor Mitigation Systems
Active Alarms, Telemetry & Backup Power

No active notification 

Active notification 

Active notification 

Telemetry
Backup power 



Next Steps

 Revisions to Addressing Vapor Intrusion at Remediation & Redevelopment 
Sites in Wisconsin (RR-800)

 Developing a fact sheet on alarms and telemetry

 Consultants’ Day – Coming to a region near you in 2024!

Vapor Mitigation Systems
Active Alarms, Telemetry & Backup Power



New Vapor Intrusion Resources



RESOURCES FOR PROPERTY OWNERS, 

dnr.wisconsin.gov/topic/Vapor/ 

New Vapor Intrusion Resources

OCCUPANTS, AND THE PUBLIC



Resources for Local Governments

 VI overview
 Occupancy authority
 VI contacts
 Vapor Toolkit 
 Vapor sources
 Investigation
 Mitigation
 Health

New Vapor Intrusion Resources

https://dnr.wisconsin.gov/topic/Vapor/LocalGovtResources.html



New Vapor Intrusion Resources



RR External Advisory Group
Vapor Intrusion Subgroup



RR EAG – VI Subgroup

Next meeting

 Dec. 5, 2023, from 2:00 – 3:30 p.m. 
 Attendance in person in Milwaukee or online 

Tentative Agenda

 Review of draft work plan 

 Prioritization of objectives 
 Discussion on next steps for priorities 



Vapor Intrusion Technical Expert
Jim Walden



Vapor Intrusion in Wisconsin
Technical Updates: Passive Sampling, 
Sewers, Cracks and other Pathways

Jim Walden 



Agenda • Variability 

• Passive Sorbent Sampling

• Conduit Vapor Intrusion (VI)

• Preferential Pathways (other than conduits)

• Real Time Tools

• New and Renovated Buildings in Contaminated Settings

• Rapid Response Mitigation (RRM)

• State Funded Vapor Investigations

• Q&A



Variability
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TCE = Trichloroethene (aka trichloroethylene)



Sub-slab TCE Vapor Concentrations (µg/m3)

3,610 13,200 298,000 192

~200 feet

30-minute canister samplesµg/m3 = micrograms per cubic meter

Residential Homes Investigated in Wisconsin



Manhole TCE Vapor Concentrations (µg/m3)

1,400
2,900 (Replicate)

6/23/22

Site 1, Manhole 1

Sewer main 

Grab canister sample



29.1
12/13/22

Manhole TCE Vapor Concentrations (µg/m3)
Site 1, Manhole 1

Sewer main 

Grab canister sample



37.5
12/13/22

Manhole TCE Vapor Concentrations (µg/m3)
Site 1, Manhole 2

Sewer main 

Grab canister sample



2.8
12/14/22

Manhole TCE Vapor Concentrations (µg/m3)
Site 1, Manhole 2

Sewer main 

Grab canister sample



Chronic

TCE As An Acute Concern

2020 2030 2040 2050 2060



DNR Conceptual 
Model of the
VI Pathway near 
a Building 



Passive Sorbent 
Sampling



Nov. 16, 2022 – Passive Air Sampling For Vapor Intrusion

• PDF of slides and webinar recording
• Go to dnr.wi.gov, search “RR Program Presentations & Training Library” 

Subscribe to RR Report for 
notifications about future Issues & Trends

https://dnr.wisconsin.gov/topic/Brownfields/News.html



Passive Sorbent Samplers
• Primary advantage

• Time integrated concentrations up to weeks 
• Some samplers achieve reporting limits < vapor action levels within hours

• Ancillary advantages over canisters
• Shelf life
• Availability
• Rapid deployment
• Small size
• Reduced shipping costs and carbon footprint
• No vacuum 



Passive Sorbent Samplers
Appropriate sampler and sorbent chosen 
based on:

• Contaminants of Concern (COC)
• Duration of sampling
• Setting parameters

• Air velocity
• Temperature
• Humidity
• Physical limitations
• Diffusion limitations (e.g., soil)

Radial

Membrane

Axial

Badge

Vapor Pin

Always work closely with the lab!



Passive Sub-slab Sampling
1 3

2



Passive Sub-slab (new sampler holders)



Passive 
Sanitary Sewer 
Manhole 
Sampling



Passive Soil Gas Sampling

TCE sorbed onto 
passive samplers 
(mass in nanograms)



Conduit VI



Guidance for Documenting the 
Investigation of Human-made 
Preferential Pathways Including Utility 
Corridors (RR-649)

Go to dnr.wi.gov, search “DNR RR-649”



Preferential Pathways 
(other than conduits)



Identifying and Evaluating Vapor Intrusion through Preferential Migration Routes and Points of Entry into Buildings

B. Schumacher, et. al.
USEPA Nov 2021
EPA/600/R-21/272

Pathways Dependent on Indoor Pressure



Identifying and Evaluating Vapor Intrusion through Preferential Migration Routes and Points of Entry into Buildings

B. Schumacher, et. al.
USEPA Nov 2021
EPA/600/R-21/272

Pathways with Independent Driving Forces



Real Time Assessment



Real Time Assessment



Real Time Assessment
• Accurate for intended purpose

• Confirmed in use/not just marketing claim
• Achieve Vapor Action Levels (VALs)/Vapor Risk Screening Level (VRSLs), as appropriate

• Calibrated/re-calibrated per manufacturer’s recommendations
• Do research before the device is needed
• Communicate relevant information to DNR Project Manager



New and Renovated 
Buildings

at Contaminated Settings 



Redeveloped or Reoccupied Building
• Involve DNR early
• Incorporate VI in construction schedule
• Use passive soil gas sampling to characterize 

source
• Assess off-gassing building materials
• Pre-redevelopment remediation



Redeveloped or Reoccupied Building
• Preferential VI routes
• Robust mitigation 
• Good construction quality control 

best practices
• Incremental redevelopment sampling
• Comprehensive indoor air sampling 

before occupancy



New Building at Contaminated Sites
• Involve DNR early
• Incorporate VI in 

construction schedule
• Use passive soil gas 

sampling to characterize 
source

• Pre-redevelopment 
remediation



New Building at Contaminated Sites
• Preferential VI routes
• Robust mitigation 
• Good construction quality control
• Sub-slab vapor and comprehensive indoor 

air sampling before occupancy
• Allow for DNR review time in project 

planning 



Rapid Response 
Mitigation (RRM)



• Letter from Department of Health Services (DHS) to DNR defining a 
"single exposure" referenced in DHS March 25, 2021 letter

• Letter from DHS to DNR with recommended time frames and response 
actions at vapor intrusion sites

• DHS response to Request for Opinion on risk guidelines in DNR's Vapor 
Intrusion Guidance RR-800; comments to immediate action criteria and 
Trichloroethylene (TCE) acute risk

RRM - Timeframes 

Go to dnr.wi.gov, search “Vapor Intrusion Resources for Environmental Professionals”



RRM



RRM
• Notification
• Source and Pathway Identification
• Pathway Sealing
• Ad Hoc Ventilation
• Indoor Air Treatment
• HVAC Modification
• Long-term Mitigation
• Confirm Indoor Air Quality



State Funded 
Vapor Investigations



Priority Factors
• Presence and concentration of TCE 

and Perchloroethylene (aka PCE or 
Perc)

• # properties

• Sewer impact

• Population

• Social vulnerability

• Investigation status

DNR Vapor Intrusion Zone Contract (VIZC) or
Vapor Intrusion Assessment Contract (VIAC) Investigations



VIZC / VIAC
9 Investigations completed or started
8 Buildings sampled
3 Buildings mitigated
2 Mitigation system evaluated or upgraded
6 Sanitary sewer systems sampled



Takeaways
• Consider variability and all pathways in VI Conceptual Site Model 
• Use the appropriate investigation tool
• New or renovated buildings – be proactive with sampling, remediation, 

mitigation, and communication
• Have a RRM plan before sampling a building
• Reach out to the DNR Project Manager with questions
• Numerous unreported discharges still pose a VI risk



Questions?
THANK YOU!



James Walden 
(608) 640-6639

JamesE.Walden@wisconsin.gov

Jennifer Borski  
(920) 360-0853

Jennifer.Borski@wisconsin.gov

mailto:Jamese.Walden@wisconsin.gov
mailto:Jennifer.Borski@wisconsin.gov
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