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Surface drainage features

Surface drainage features

can transport contaminated
soil, sediment and liquid.

can intercept contaminated
groundwater or recharge
contaminants to

groundwater.

Within a building

contaminant vapors
can move within pipes
and enter occupied
spaces throughdgaps
or compromised seals.
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Common Preferential

Conduit Vapor Intrusion

A Contaminant vapors can
unteS.Of Contaminant enter a building within
Migration a pipe, such as a sewer

(See Figures 1 and 2 for additional details)

Contaminated vapor

. Contaminated liquid

main and lateral.

NAPL

can exit the pipe through
a break and move along
bedding materials.

Conduit Integrity

Leaks where pipes are broken,
poorly sealed or corroded can
result in areas of soil and ground-
water contamination.

Cover Figure: Guidance: Investigation of Human-made Preferential Pathways Including Utility

Corridors (RR-649)




Timeline for RR-649

Q 2014 Q Nov. 2024 Q Sept. 2026

RR-649 (Preferential pathways Issues and Trends Webinar RR-649 Updated (Passive
including utility bedding) (Conduit VI) samplers & info learned since
2021)

° >

RR-649 Updated (Included Conduit
Vapor Intrusion (VI))

Vapor Intrusion Guidance (RR-800)
Updated (Included Conduit VI)

O June 2021 O Jan. 2026
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ISSUES AND TRENDS WEBINARS

Go to dnr.wi.gov
Search: RR Training Library

& TRENDS

()

Issues & Trends training sessions are hosted by the Remediation and Redevelopment Program (RR
Program) and cover a variety of technical and policy issues affecting environmental professionals, local
government specialists and others whose work involves assistance or oversight by.

Vapor Intrusion sessions:

 November 2024: Investigation of Vapor Intrusion Along the Conduit Pathway
 March 2026: Vapor Intrusion Guidance and Forms

* August 2026: Deep Dive into Vapor Intrusion: Application of RR-800
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DNR Images

Conduit Sampling Methods
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Figure 13. Sewer diagram
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* Neodymium magnets of at least 30 Ib capacity, use 2-3 persample

From RR-800, Section 7.3.3
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Passive Sorbent Sampling in a Plumbing Cleanout

DNR Images
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LiqUid Sampling Figure 13. Sewer diagram

CE— Removable Cover

Liquid sampling is
recommended where
contaminated groundwater is

M‘-"f dury” MTA Cover Ring

Stainless
steel ring

S

Chirmney Riser

Cone

entering or anticipated to
enter into the sewer

TCE: 5 ug/L = 1,020 ug/m3

TCE = trichloroethene

.

Nylan String

Barrel Wall

Bench /

< 1 0

Mg/L = micrograms per liter
ug/m3= micrograms per cubic meter

*Meodymium magnets of at least 30 Ib capacity, use 2-3 persample

~2 Inches Passive Sampler

From RR-800, Section 7.3.3
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DNR Images

Sample Source Building Conduits
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Source Building Conduits

In Wisconsin as of March 2026:

e 29 of 50 (59%) of buildings sampled (cleanout, floor drain, sump) exceeded
the non-residential indoor air vapor action level (VAL) for:

= TCE (8.8 ug/m3) or
= PCE (180 pg/m3)

Real-time analysis may assist with (see RR-800):

* |dentifying preferential pathways
* Determining exposure
* Making health-based decisions TCE = trichloroethene

PCE = tetrachloroethene
ug/m3 = micrograms per cubic meter
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DNR Images

hitary Sewer Screening
& Sampling Decisions

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WIL.GOV



Map View

Lateral Seawer

Initial Sewer -

Cross-section View

Manhole Sampling -
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From RR-649, Figure 3 (modified)
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Map View
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From RR-649, Figure 3 (modified)
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Map View
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From RR-649, Figure 3 (modified)
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Evaluation of Initial Sampling Results:
Sanitary Sewer Gas Screening Level (SSGSL)

What does the data mean?
What are the next steps?

O
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What is the SSGSL?

* Type of vapor risk screening level (VRSL) (Introduced in 2021, RR-649)

* Divide the indoor air vapor action level (VAL) for connected buildings
(either residential or commercial/industrial) by an attenuation factor

(AF).
SSGSL = VAL/AF

Attenuation factor:

* McHugh and Beckley (2018) recommended an AF of
0.03 based on tracer testing of 15 buildings

* AF is the same regardless of building use
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In Wisconsin:
If SSGSL Not Exceeded - VAL May Still Be Exceeded

* Building plumbing (pipes, joints, traps) are poorly installed or have
deteriorated over time

* Events remove water from traps
e Evaporation of water in plumbing traps
* Sewer main cleaning
 Atmospheric events (wind, low pressure)

* DIY plumbing modifications

These events can occur after acceptable indoor air results are obtained.
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Map View . . - . . . -
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D Spent product or contaminated wastewater

From RR-6409, Figure 3 (modified)
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More Investigation if TCE > 10% SSGSL

When the concentration of TCE in the sanitary sewer main exceeds 10% of the SSGSL,

DNR recommends a more thorough evaluation of potential impact to indoor air in
buildings connected to that sewer.

Residential Setting* Non-residential Setting**
Contaminant SSGSL 10% of SSGSL SSGSL 10% of SSGSL
TCE (in yg/m3) 70 7 290 29

*Residential Setting = any dwelling designed for human habitation, and includes educational, childcare and elder care settings
(Wis. Admin. Code § NR 700.03(49g))

** Non-residential Setting = other than residential setting, used for commercial or industrial purposes (Wis. Admin. Code § NR
700.03(39m))
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Map View

Manholes to Sample
7\ 7\

Lateral Sewer
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Cross-section View
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Conduit Vapor Data Assessment and Decision
Recommendations

Does result exceed

Is sample from a sanitary sewer gas
sanitary sewer main? Yes— screening level ——Vea—»
(SSGSL)?

No

v

Assess result and
follow-up actions on a
case-by-case basis
considering proximity of
sample to occupied
spaces and nature of
barriers between the
sample location and
occupied spaces.

From RR-6409, Figure 4 (modified)
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DNR Images

Off-site Building Conduit Sampling
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Alternative Off-site Building Strategy -
What's the Conceptual Site Model?

Inset for Figure A-1

* Ensure the integrity of building plumbing
" p-traps protective?
* Perform indoor air sampling e
= acute exposure happening?
* Mitigate the pathway from the main
conduit

e Remediate the source forsadonal

rrrrrrrr

From RR-800
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/—Fm LINE
GROUND SURFACE

CarP
(SEE NOTE 8)

OrToNAL TN
E N
R ./l Geosyntec®

N consultants Photographic Record

|
Client: Landex of Wisconsin, Inc. Project No.:  TROS58H
SECTION AR Site Address: 1912 South $2* Street Location:  West Allis, Wisconsin
Photograph 5:
Date: May 31,2023

Direction: N/A Photograph 6:

Comments: 4-inch SDR3S5 vent
) 3 piping is shown entering manhole
Figure F-3. Gas trap siphon MH-5175 from a newly cored

" . hole along the sidewall. Photo
(City of San Diego, 2015) shown relates to extraction point

e MH-5175.

Date: May 31, 2023

Direction: N'A

Comments: Scaling of the cored
hole through the sidewall of the
manhole MH-5175 and annulus
of the 4-inch SDR35 vent piping
is shown with EZ-stick joint
scalant and speed plug hydraulic
cement. Photo shown relates to
extraction point MH-5175.

From RR-800

From BRRTS

Mitigation and Remediation
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Scenario: T Vent

Conduit Vapor Intrusion Due to Contaminated
Groundwater Entering Sewer Main

Sanitary Sewer
Main Manhole

Contaminated groundwater entering conduit

N\ <
i Contaminated Groundwater
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Option 1.:
Repair or Replace Deteriorated Plumbing Fixtures
5 — 5
Sanitary Sewer e el

Main Manhole ] < | g?

Plumbing pipes & fixtures

Contaminated groundwater entering conduit

N\ <
i Contaminated Groundwater
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Option 2:

Mitigation at the Lateral

Sanitary Sewer e el
Main Manhole ] < | =

v

Vent

Install one way valve, ventilation .J-. .J-.

TCE Lateral
Vapor

Contaminated groundwater entering conduit

Contaminated Groundwater
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Vent
Option 3:

Ventilation at the Sewer Main

Ventilate sewer main i ?P 1 ?P

Sanitary Sewer e el
Main Manhole ] < | =

Lateral

TCE
Vapor

Contaminated groundwater entering conduit

v

i Contaminated Groundwater
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Option 4.

Lining the Sewer Main (or moving / replacing)
5 — 5
Sanitary Sewer e el
Main Manhole 1Tt <1 =

Lateral

Line sewer pipe

v

i Contaminated Groundwater
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Vent

Option 5:
Remediation of Groundwater
5 AN
Sanitary Sewer e el
Main Manhole 1Tt <1 ﬁ?

Lateral

/ Remediate groundwater
L P

j Entry of Groundwater J
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Summary of Options

Repair or replace deteriorated plumbing fixtures
Mitigation at the lateral

Ventilation at the sewer main

Lining, moving or replacing the sewer main

o s wbhr

Remediate groundwater

Implementing multiple options may be needed to address acute
exposure and facilitate long-term protection
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Conceptual Site Model &
Lines of Evidence

From RR-800
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Wisconsin DNR

Remediation and Redevelopment January 2026

Vapor Intrusion Guidance (RR-800)
Wis. Stat. ch. 292, Wis. Admin. Code chs. NR 700-799

Appendix A - General Conceptual Model for Vapor Intrusion

Related Guidance
DNR publications and forms referenced in this document include a number beginning with “RR-" or
"4400-." Locate these publications and forms by visiting dnr.wi.gov and search for the number.

Find additional DNR guidance on vapor intrusion by visiting dnr.wi.gov and searching “vapor.”
Contents

Al General Conceptual Model for V... s s &

A2 How S50il Gas Gets INAOOrS. . et eeme e e enseaaenses s e e sansmeesnassemnes sanmsmennsnsnbb
A2.1 Contaminated Vapor Accumulates Beneath the Foundation.....iiiics 4
A2.2 Drop in Building Pressure v 4
A2.3 Indoor Air Pressure Drop Draws in Contaminated Soil Gas .. e
A2.4 Contaminant Concentrations in Indoar Air. ... 5

A3 Evaluation of Lines of Evidence ...

PN BRI [l [ Yot N e T g =Y g =1 (o) =SSOSO OR PP UOSROE 7
A3.2 SUB-5lED VEPOT c
A3.3 Groundwater 2N SO0l g e
A4 S0l Gas.
Ad Elements of @ COM FOr V. et cscens e s sss sasmns s sss e srsss s ssses s aam e sa e e nms e s semen s saen s memn

Ad.T Boundary Delineation . s s
A4.2 Contaminant Identification and Characteristics ...
AA.3 Sources of ContamiNation . et e cer e e ee e eaee s e eesassmesae s easemsessa e smesaenanenn
Ad.4 Pathways - Geologic FAttOrs s s
A4S Soil Gas Contaminant Concantrations. s
Ad.6 Pathways - Human-made Sewers, Surface and Subsurface Drainage
AAT RECEPIONS ittt
A4.8 Buildings/Infrastructurs
A4.9 Meteorological Factors.....
A4.10 Future Conditions

Figures

Figure A-1. Generalized conceptual model for VI - CVO s, 2
Figure A-2. Vapor concentrations around a building ..., 4
Figure A-3. Contaminant concentrations in iINAOGE 8I5 . s &
Figure A-4. Common LOE and/or variables for vapor investigation e e smesesssssssssemseemns 13




Main Takeaways

* Conduit sampling is an integral part of a vapor investigation
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Main Takeaways

* Conduit sampling is an integral part of a vapor investigation

* PCE and/or TCE > VAL in 59% of source building conduit samples in
WI (as of May 20206)
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Main Takeaways

* Conduit sampling is an integral part of a vapor investigation

* PCE and/or TCE > VAL in 59% of source building conduit samples in
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* Building plumbing is complex and diverse with dynamic influences

* VALs can be exceeded in occupied buildings, even when vapors in
sewer main are below the SSGSL
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Main Takeaways

* Conduit sampling is an integral part of a vapor investigation

* PCE and/or TCE > VAL in 59% of source building conduit samples in
WI (as of May 20206)

* Building plumbing is complex and diverse with dynamic influences

* VALs can be exceeded in occupied buildings, even when vapors in
sewer main are below the SSGSL

* Special consideration is necessary with TCE
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Main Takeaways

* Conduit sampling is an integral part of a vapor investigation

* PCE and/or TCE > VAL in 59% of source building conduit samples in
WI (as of May 20206)

* Building plumbing is complex and diverse with dynamic influences

* VALs can be exceeded in occupied buildings, even when vapors in
sewer main are below the SSGSL

e Special consideration necessary with TCE
e Conduit vapor mitigation options evolving
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DNR Recommendations

* Develop building-specific conceptual site models for investigation &
mitigation options
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DNR Recommendations

* Develop building-specific conceptual site models for investigation &
mitigation options

* Reference state-specific guidance (RR-800, RR-649)
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* Develop building-specific conceptual site models for investigation &
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 Utilize passive samplers for sanitary sewer mains
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DNR Recommendations

* Develop building-specific conceptual site models for investigation &
mitigation options

* Reference state-specific guidance (RR-800, RR-649)
 Utilize passive samplers for sanitary sewer mains

* Mitigate as close to source as possible
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DNR Recommendations

* Develop building-specific conceptual site models for investigation &
mitigation options

* Reference state-specific guidance (RR-800, RR-649)
 Utilize passive samplers for sanitary sewer mains
* Mitigate as close to source as possible

* Understand Wis. Admin. Code § NR 726.05(8)(b)1 requires a
remedial action to reduce the contaminant mass and concentration

of the source when vapors exceed a screening level
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DNR Recommendations

* Develop building-specific conceptual site models for investigation &
mitigation options

* Reference state-specific guidance (RR-800, RR-649)
 Utilize passive samplers for sanitary sewer mains
* Mitigate as close to source as possible

* Understand Wis. Admin. Code § NR 726.05(8)(b)1 requires a
remedial action to reduce the contaminant mass and concentration

of the source when vapors exceed a screening level
* Note mitigation is not a remedial action
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DNR Technical Assistance

Training = Simple scenarios
Real Life = Complicated scenarios

Request DNR Review (fee required):
JWork Plan

JData Report

JOther Technical Assistance
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Jennifer Borski

Jennifer.Borski@wisconsin.gov

Jim Walden

Jamese.Walden@wisconsin.gov




Questions?

P22/
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