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Zoom
• We’re recording.

• No video, please. 

• Mute your line. 

• Questions?

• Raise hand or use chat feature.

• Technical problems? 

• Zoom.us for help.



2021 Issues & Trends

Schedule at:
dnr.wisconsin.gov/topic/Brownfields/Training.html

Stay updated at the RR Report:

https://public.govdelivery.com/accounts/WIDNR/subs

criber/new?topic_id=WIDNR_567

https://dnr.wisconsin.gov/topic/Brownfields/Training.html
https://public.govdelivery.com/accounts/WIDNR/subscriber/new?topic_id=WIDNR_567


Today’s recording and previous 

webinars at:

dnr.wisconsin.gov/topic/Brownfields/Training

Library.html

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


Jodie Peotter

Chief - Brownfields, Outreach and Policy



Currently Out for Public Input

Updated Guidance

RR-649 - Guidance for Documenting the Investigation of 

Human-made Preferential Pathways Including Utility 

Corridors

Comment through May 3, 2021.



Going Out Soon for Public Input

New Guidance

RR-982, Guidance on Post-Closure Modifications

Public comment begins: April 21, 2021

Public comment through: May 11, 2021



Going Out Soon for Public Input

New Guidance

RR-115, Guidance: Contaminated Sediment Fact Sheet

Public comment period: TBD



Public Comment at

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

Get notified at the RR Report

https://public.govdelivery.com/accounts/WIDNR/subscriber/new?

topic_id=WIDNR_567

https://dnr.wisconsin.gov/topic/brownfields/publicnotices.html
https://public.govdelivery.com/accounts/WIDNR/subscriber/new?topic_id=WIDNR_567


Jennifer Borski, 
Vapor Intrusion Team Leader

Jim Walden
Vapor Intrusion Technical Expert

Curtis Hedman
DHS Toxicologist
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Trichloroethylene 
(TCE) Vapor 
Intrusion Health 
Concerns and 
Responses

Zoom recording at DNR.WI.GOV (search: rr training library)

Questions/Comments/Suggestions to: DNRRRComments@wisconsin.gov

Jim Walden and Jennifer Borski 

Wisconsin Department of Natural Resources









Overview: TCE Vapor Intrusion Health 
Concerns and Responses
• Characteristics and use

• Health effects 

• Prevalence in the environment

• Regulation of discharges 

• Recommended actions when TCE is present



TCE

Cl

Cl

Cl Cl

H

C C

• Clear
• Denser than 

water
• Vapor forming
• Odorless at low 

concentrations



Use of TCE
1920s First widespread use

255* Million pounds used in US
84%* Manufacture of refrigerants
15%* Metal degreasing

2,632* – Number of firms using as a degreaser
6,232

23,225 Plants using TCE (1981-1983 NIOSH survey)

2020 First bans enacted:  
MN (eff. June 1, 2022), NY (eff. Dec 2021)

* 2011 TCE use in US, 
Federal Register 2017
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Reductive De-chlorination
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Reductive De-chlorination
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Reductive De-chlorination 
Requires:
• Low oxygen
• Microbes
• Food for microbes



Reductive De-chlorination
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https://dnr.wi.gov/topic/Brownfields/documents/vapor/HistoricalVALVRSLAF1708.pdf

https://dnr.wi.gov/topic/Brownfields/documents/vapor/HistoricalVALVRSLAF1708.pdf


WI Department 
of Health 
Services (DHS)
TCE in the Air 
Fact Sheet 
(10/2020)

https://www.dhs.wisconsin.gov
/publications/p02480.pdf

https://www.dhs.wisconsin.gov/publications/p02480.pdf


DHS
TCE in the Air 
Fact Sheet

https://www.dhs.wisconsin.gov
/publications/p02480.pdf

Also available in Spanish!
https://www.dhs.wisconsin.gov
/publications/p02480s.pdf

https://www.dhs.wisconsin.gov/publications/p02480.pdf
https://www.dhs.wisconsin.gov/publications/p02480s.pdf
https://www.dhs.wisconsin.gov/publications/p02480s.pdf


Cardiac Malformations

www.cincinnatichildrens.org



RR-800 TCE Provisions

Section 3.4.1

As soon as possible: Determine demographics and 
sample if women of child-bearing age present (15 to 44)

Section 7.1   Immediate Actions (Residential)

Women child-bearing age  1X VAL  2.1 µg/m3 

Entire population 3X VAL 6.3 µg/m3



• Timeframes for screening, initiating sampling, completing 
investigations, making mitigation decisions, implementing 
mitigation, & follow-up sampling have far exceeded the period of 
concern (short durations during early pregnancy)

• Determining demographics lacking

• Infrequent mitigation system verification

TCE Developmental Concern
Implementation Issues



TCE Prevalence at NR700 Sites

Closed TCE
900 to 1000

Sites* Open TCE
519 Sites

BRRTs
3/2021

Open TCE
Estimated
~ 750 Sites

* Estimate based on screening ~ 17,000 closed sites 
with electronic files. Another 11,000 sites have only 
paper files and aren’t being currently screened.



DNR – DHS Consultation

Responsible Party & 
Environmental 

Consultant

DNR 
Project 

Manager
DHS

Local
Health

DNR’s Statewide Drycleaner 
and Vapor Intrusion Team
• Jennifer Borski
• Jim Walden  
• 6 DNR Regional VI Experts

Property owners, 
tenants, 

concerned citizens



DNR – DHS Consultation and Compliance Assistance 
Requests During Pandemic

Responsible Party & 
Environmental 

Consultant

DNR 
Project 

Manager
DHS

Local
Health

DNR’s Statewide Drycleaner 
and Vapor Intrusion Team
• Jennifer Borski
• Jim Walden  
• 6 DNR Regional VI Experts

Property owners, 
tenants, 

concerned citizens

Jennifer Borski, DNR 
Vapor Intrusion 

Team Leader

Initial 
Consult

Initial 
Consult

Primary 
Contact



Exposure Duration

Chronic

2020 2030 2040 2050 2060



Acute: TCE – Fetal Heart

Chronic

Exposure Duration

2020 2030 2040 2050 2060



Fetal Heart Developmental Window (pregnancy weeks 3 to 6)

TCE Fetal Heart Window of Concern vs Typical 
Investigation Timeframes
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Henry Schuver, EPA, Introduction, Regulatory Context and Quantitative Confidence, 
October 22, 2019: US EPA Workshop on: Measurement-Based Methods for 
Protective & Defensible Chlorinated VI Exposure Determinations, Amherst, MA.

Quarterly 
Samples



Henry Schuver, EPA, Introduction, Regulatory Context and Quantitative Confidence, 
October 22, 2019: US EPA Workshop on: Measurement-Based Methods for 
Protective & Defensible Chlorinated VI Exposure Determinations, Amherst, MA.

VAL TCE in WI 0.39 parts 
per billion by volume



RR-800 Possible Revisions – TCE Acute Concern

▪ Screening criteria
▪ Response time frames
▪ Number of samples and sampling rounds
▪ Response actions
▪ Commissioning
▪ Operation and Stewardship



Special Vapor Intrusion Concern with Trichloroethylene:

Contamination that includes trichloroethylene (“TCE”), a chlorinated solvent and common degreaser, is of 
special concern from a human health perspective due to its potential for acute (short-term) health risks at 
relatively low concentrations in air. TCE is also a breakdown product of tetrachloroethylene (“PCE,” also 
known as “Perc”), a historically common dry-cleaning chemical. Vapors can travel from contaminated soil or 
groundwater and along preferential pathways, such as within sewer lines, and enter occupied buildings. 
This is known as vapor intrusion (VI). Screening for VI must be conducted at every contaminated site in 
Wisconsin, as defined in Wis. Admin. Code § 716.11 (5) (a). However, when TCE is present, screening for VI 
should be made a priority and an interim action under Wis. Admin. Code § NR 708.11 may be necessary.
For an overview on VI, see What is Vapor Intrusion? (RR-892). For more information, go to dnr.wi.gov and 
search “vapor.” Additional technical guidance on VI is available in Addressing Vapor Intrusion at 
Remediation & Redevelopment Sites in Wisconsin, (RR-800).

Responsible Party Letter (after 11/2020)



Statewide VI/TCE Letter to Open NR 700 Cases



Fetal Heart Developmental Window (pregnancy weeks 3 to 6)

TCE Fetal Heart Window of Concern vs Typical 
Investigation Timeframes
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Fetal Heart Developmental Window (pregnancy weeks 3 to 6)

TCE Fetal Heart Window of Concern vs Accelerated 
Investigation Timeframes
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DNR Interaction



Demographic Information



“Wife is trying to get pregnant, 
would like house sampled.”

“Couple in their 
50s with teenage 
daughter reside 
at the location”

“Owner will be out 
of the country for 
several weeks. Will 
call to schedule 
sampling then.”

“Single woman in 
70s undergoing 
chemotherapy lives 
in house”

Demographic, Access and Personally Identifiable 
Information (PII)



DNR – DHS Consultation

Responsible Party & 
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Manager
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DNR’s Statewide Drycleaner 
and Vapor Intrusion Team
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• Jim Walden  
• 6 DNR Regional VI Experts

Property owners, 
tenants, 

concerned citizens



DHS / Local Health Contact – New Release

Responsible Party & 
Environmental 

Consultant

DNR 
Project 

Manager
Curtis 

Hedman, 
DHS

Local
Health

DNR’s Statewide Drycleaner 
and Vapor Intrusion Team
• Jennifer Borski
• Jim Walden  
• 6 DNR Regional VI Experts

Property owners, 
tenants, 

concerned citizens

Notify DNR of 
Discharge to 
Environment



Sampling Strategy

Chronic Risk
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Timing of Indoor Air Sampling  RR-800 (1/2018)

Will be updated to reflect recommendation to sample indoor air for TCE at any
occupied building and to consider preferential pathways & risk to occupants.



Rule out preferential pathways

RR-649 (draft), 
Figure 1



Lab - turnaround

72 
Hrs. 



7  RESPONSE ACTIONS FOR VAPOR INTRUSION

Response Actions RR-800 (1/2018)

Response actions for vapor intrusion are required primarily based on sub-slab vapor concentrations, but 
the timing for vapor mitigation can take into account other factors, such as indoor air results and land use 
setting. 

In some cases, immediate action pursuant to Wis. Admin. Code § NR 708 will be needed to 
interrupt the vapor pathway while the site undergoes additional monitoring or remediation. 

7.1  IMMEDIATE ACTION TO PREVENT EXPOSURE



Mitigation Standards https://standards.aarst.org/#pb

“DNR strongly encourages RPs/consultants to hire NRPP-certified mitigators and to follow 
ANSI/AARST standards for chemical vapor mitigation.” 

Alarm

https://standards.aarst.org/#pb


▪10 Business Days Maximum
▪Quickly for acute situations

Communicate Results



Rapid Response Measures

• Sealing foundation cracks
• Integrity of plumbing features
• Increased Ventilation
• Increased indoor air pressure
• Indoor air treatment units (ATUs)
• Relocation



ITRC Vapor Intrusion Interactive Directory

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

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




Confirm Effectiveness of Mitigation



SSDS – Must remain operational to be effective!

VAL = 2.1 
µg/m3 0

20

40

60

80

100

120

A B C D E F G H I J K L M N O P Q R S T

Pre and Post Mitigation Indoor Air TCE µg/m3

Pre Post

407

Individual single family homes

Post 
Mitigation -
all 1 µg/m3 or 
less



Protective Mitigation



Protective Mitigation



Protective Mitigation

Mitigation 
System



Successful Examples

Sampled ATU Installed Mitigation Installed

1/10 1/16 1/28

1/16 1/20 2/10

1/16 1/21 2/4

4/9 4/18 4/27

4/21 4/27 5/14

4/28 5/6 5/28

9/15 9/19 9/20

9/17 9/24 10/10

9/19 10/2 10/7

9/25 10/8 10/30

10/3 10/11 11/5

10/7 10/18 10/29

10/10 10/23 10/30



References

• Federal Register/Volume 82, No. 12/Thursday January 19, 2017/Proposed Rules Environmental 
Protection Agency 40 CFR Part 751

• Massachusetts Dept. of Environmental Protections, Field Assessment and Support Team, An Expedited 
Approach to the Investigation and Mitigation of the Vapor Intrusion Pathway, Newton, MA, October 
2016. https://www.mass.gov/doc/an-expedited-approach-to-the-investigation-and-mitigation-of-the-
vapor-intrusion-pathway/download

https://www.mass.gov/doc/an-expedited-approach-to-the-investigation-and-mitigation-of-the-vapor-intrusion-pathway/download


Curtis Hedman, Toxicologist
Email: curtis.hedman@wisconsin.gov
Telephone: (608) 266-6677

DHS Contact

Jim Walden, Vapor Intrusion Technical Expert 
Email: jamese.walden@wisconsin.gov
Telephone:  (608) 640-6639

Jennifer Borski, Vapor Intrusion Team Leader
Email: jennifer.borski@wisconsin.gov
Telephone: (920) 360-0853

DNR Contacts

mailto:curtis.hedman@dhs.wisconsin.gov
mailto:james.walden@Wisconsin.gov
mailto:jennifer.borski@wisconsin.gov

