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Public Input Opportunities

https:/ /dnr.wisconsin.gov /topic/brownfields /publicnotices.html
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Wisconsin DNR - Vapor Intrusion

.
D N R Va po r I n t r u S I O n Addressing Vapor Intrusion at Remediation & Redevelopment
Sites in Wisconsin
Wis. Stat. ch. 292; Wis. Admin. Code ch. NR 700

Guidance - -

292 and Wis. Admin. Code ch. NR 700 that relate to vapor intrusion. This guidance identifies the conditions
where assessment of the vapor intrusion pathway is necessary at contaminated sites; sets out the criteria for

RR-800, v. Jan 2018 e

or has the potential to migrate to current or future occupied buildings. Unless otherwise noted, all provisions in
this guidance apply to the responsible party (RP) and/or property owner of a contaminated site.

Overview of Vapor Intrusion
Vapor intrusion generally refers to subsurface contamination that can
volatilize and the vapors enter the breathing space of buildings. Vapor

"’-"-'-"-‘ Obligations: Vapo intrusion can also occur when contaminated groundwater infiltrates
buildings and contaminants directly volatilize into the indoor air. Vapors
. . & e vV, can migrate through air space in permeable soils, fractures in bedrock or
h tt " d D L k R R R R 8 O O df 5 clay tills, utilities, sumps, or cracks in the building foundation.

How vapor intrusion happens: a complex path

Bachbil pathwars

Publication: RR-800 dnr.wi.gov Search: vapor intrusion
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https://dnr.wi.gov/DocLink/RR/RR800.pdf

Passive Sampling in RR-800, v. Jan 2018

* Section 5.4.2 Soil gas sampling

Quantitative passive diffusion methods are currently under developoment and
could be used in lieu of active soil gas sampling if the investigator can show the
passive diffusion method will provide an accurate quantitative measure of the
soil gas concentrations.

* Section 5.4.3 Indoor air sampling

Passive indoor air sampling is another option to measure indoor air
concentrations. Because passive samples can be collected over a longer
duration than active samples, passive samples can average out the variability of
indoor air.
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Wisconsin Administrative Code

Wis. Admin. Code § NR 716.11(3) Wis. Admin. Code § NR 716.11(5)

(3) The purposes of the field investigation shall be to: (5) The field investigation shall include an evaluation of all of
(a) Determine the nature, degree and extent, both areal and ver- the following items: '
tical, of the hazardous substances or environmental pollution in all (g) The presence and concentration of vapors sub—slab, when
affected media. investigation of soil, soil gas or groundwater indicates that vapors

may migrate to the foundation of an occupied building, taking into
account the biodegradability of vapors, preferential pathways of
vapor movement, or other physical or chemical factors affecting
vapor movement into occupied buildings.

(h) The presence and concentration of vapors in indoor air,
when it is necessary to determine the impact on an occupied struc-

ture considering applicable attenuation factors, land use, building
size and other site—specific factors that affect exposure to vapor.
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Wisconsin Administrative Code

Wis. Admin. Code § NR 716.13(1)

NR 716.13 Sampling and analysis requirements.
(1) Responsible parties shall use laboratory analyses of environ-
mental media samples which are collected, handled and analyzed
in compliance with subs. (2) to (17) to confirm the nature and
extent and evaluate the impacts of contamination, if a field inves-
tigation is required under s. NR 716.11 (1). Analytical methods
used shall be suitable for the matrix, type of analyte, expected
level of analyte, regulatory limit, and potential interferences in the
samples to be tested.

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WIL.GOV



DNR Vapor Intrusion Guidance - RR-800

Remediation and Redevelopment Program | January 2018

Addressing Vapor Intrusion at Remediation & Redevelopment
Sites in Wisconsin

Wis. Stat. ch. 292; Wis. Admin. Code ch. NR 700

Purpose

The purpose of this gu is 1o provid hes for complying with the re
MuquAhnCod:ctNR?Oﬂﬂmmhn»vwm Chis g
whu:moﬂhevwmpdh‘nyumu on
evaluating health risk: identifies approp 7 i
snswnhlmlwluenrpnunﬂmmylm !
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can migrate throug! soils, fractures in bedrock or
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saf n 1 ppens: a complex path
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Publication: RR-800 dnr.wi.gov Search: vapor intrusion
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Recommended Indoor Air Sampling
Proposed RR-800 Revision

Initial Sampling Event

Why: Assess likelihood of acute exposure
When: As soon as possible after a building screens-in for VI
How: « 8-hr (workplace) or 24-hr (residential)

« TO-15, TO-17, passive

* Could also initiate longer duration sample

* Paired with sub-slab sample(s)
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Recommended Indoor Air Sampling
Proposed RR-800 Revision

Follow-up Sampling

Why: Confirm initial results by sampling when concentrations are likely to be
higher but more variable

When: Winter Assessment Period (Dec. 1 - March 31)
* Most compounds and situations: two events (paired sub-slab most events)

* TCE: Three events with specific time frames
e Nov. 15-Dec. 31

e January
e March 1-April 15
How: Long-duration: > 10 days ideal, 7 days acceptable

Alternative, reasoned approaches are allowed/encouraged depending on site/building specific conditions
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RR-800 Version 2018 vs Update
Residential Example

________ |RRB00v.2018 ___|RR-800 Update

TCE

Number of events 3 4
Days of data 3 31+
Days during higher VI potential 1 30+
Other compounds

Number of events 3 2-3
Days of data 3 20+
Days during higher VI potential 1 20+

Assumes longer duration events are 10 days or longer
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Passive Sorbent Samplers

* Primary Advantage: Time integrated concentrations for up to
several weeks (some samplers achieve reporting limits < Vapor
Action Levels within hours).

* Ancillary Advantages (over canisters)
e Shelf life
 Availability
Rapid deployment
Small size
Reduced shipping costs & carbon footprint
No vacuum

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WIL.GOV



Passive Sorbent Samplers

* Primary Advantage: Time integrated concentrations for up to
several weeks (Some samplers achieve reporting limits < Vapor
Action Levels within hours).

* Ancillary Advantages (over canisters) However:
e Shelf lif There are additional considerations
eiriie with passive samplers to provide the
* Availability highest quality data.
* Rapid deployment
* Small size

* Reduced shipping costs & carbon footprint
* No vacuum
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Canister use beyond 24-hour durations

1/8" FITTING 1/16" FITTING

ARROW IMPRINTED ON FILTER PRESSED FRIT

BODY SHOWING RECOMMENDED
DIRECTION OF FLOW

CONE IN
FILTER BODY

If used, provide support that the device collects a true time-weighted average concentration for the duration sampled.

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WIL.GOV
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ive Sorbent
Samplers

Temperature

Physical Limitations

Diffusion Limitations (e.g., soil)

Air Velocity
Humidity

Contaminants of Concern
* Duration of Sampling
Setting Parameters

Pass
Radial, Axial

* Appropriate sampler and sorbent
chosen based on




Passive Sampling

* Work closely with the laboratory

* Provide them with a thorough description of
site conditions and data quality needs

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WIL.GOV




equilibrium

transition

Time

Figure 1. Relationship of mass collected versus time for a passive sampler.
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C.oc = M/(UR x 1)

Where:

= time- wel§hted average air
concentratlon

Passive Samplers:

’ M = mass of VOC retained by passive

sampler (Mg - micrograms); reported by lab

Calculating Concentration

UR = uptake rate (mL/min, compound-
specific); also called ° sampllng rate”
(device- speolflo)

t = sampling duration (min)

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WIL.GOV



Uptake Rate Validation

Experimentally validated uptake
rates should be available for key
risk drivers (TCE, PCE,

Benzene), particularly when
assessing indoor air

* Uptake rates validated in controlled
laboratory conditions provide the most

confidence

* Uptake rates can be estimated based
on Compounq d|ffu§|on in air and TCE = trichloroethene
sampler configuration PCE = tetrachloroethene

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WIL.GOV



Sorbents — A quick reference guide

Sorbant Violatility range
Hydrocasbon | Boiling point
range ]

Suitable analytes

Aromatics, apolars, polsr compounds bp =>150°C,
and semi-volaties.

Tenax GR G —Co 100 — 450 | Amomatics, apolars, polar compounds 330 300
s 150°C, and Semi-wlatiles.
HayeSep D c.—-C, 50 — 200 Low maolecuiar wesght compaunds, acstydene, 230 280
halagers, and sulfur groups. GBGE deratie
of W fCW.
PoraPak N E_. - EI: 60 — 200 Polar VOCs, aoylanitsle, acetonitrile, propionitrike, 140 165
T ™ myridine, volatie sicohok, ethanal,
Y metiyl ethyl ketone.
g
e ¥ PoraPak C.—Cy G0 — 200 Chygenated compounds. 250 130
Graphitised Carbograph 2TD [ 130 — 340 | Aliod berzeres and large aiphstics. 400 360

Heany ogancs POBx, PHAs.

carbon black

G -C, 50— 250 | Awide rangs fom medium ko high wolsiity: 400 380
Fetones, sirahols, and sidebyees (but not
range. Perflucrncarhon traoer geses. BT

.,—L B0 — 160 Especially good for 1,3-butadiens and ight 200 380
hydrocahans.

C,—-C 50 — 340 Less wolatile hydrocarbons. Pesticdes. 00 360
&g alachior sranine, soprene, and formotiyon.

e SulfiCarh [ <30 — 150 | Thiok. WOCs vyl chionde, CS,, methanal, sthanol, 400 360
m?hcular shove and acetone). Used for stencally bge VWOCs (SF,L

Carbosieve .-G ~o — B Pemmanent gases, ard ethene o nC,, 400 380
&N &g, chicrometfane. Nso ettylene from
sl volumres.
‘Earbaxen [+ -60 — 80 Pemansnt gases, and ulia-wolbatile hydnocarbans, 400 360
1000 e vinyl chioside.
‘Carboxen G—-G =60 — 8D Pemmanent gases, and ultm-woktile hydrocarans, 400 360
1003 ag etfune.
Molecular C,—C, o — B0 Permansnt gasss, and nitrous osids 400 300
Sieve SA (165 fow
N0}
Hllica Gel A LY Low-boiing potar compourds, especially ussfid for 200 150
seperating cHisated or sifur compauncs from
mstrices with hydrocanbon imerensnces,
Quartz wool (] LY SWOCs. 400 360
1 Mnrrum'l:'n::muesnuld not be exvesded, to prevent imeversble dameage o sodent.
When using muli-beds of sorbents, masdmum lemperatuee i e lowest of all sorbents within the: tube. MARKES
12] Recommended desarption tempentmes are a guide and may reguine optimsation depending on trget anates. international
Lirevter chsrplion temperatures ans recommenced whins pessible 1o prolong sorbent ifetime. Sorbert conditiormng
shoukd be camied out at 10-20°C above: the desomption tempssature. Wmarkesc[}m
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t = (My,,)/(UR X RL)
Where:

t = duration of sampling (min)

Calculating Duration to M,.., = laboratory reporting limit for each
Achieve a Reporting Level individual VOC (pg)

UR = the compound-specific uptake rate

(mL/min)

RL = minimum reporting levels (ug/ms3)

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WIL.GOV



Sampling Goal
Breathing Zone (Occupant Interference)
Source and Pathways

Workplace Setting & Variable Conditions

Passive Samplers: Humidity
Placement Considerations

Air Movement

Temperature

Non-target compounds

Concentration Range
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Sampling Goal - Breathing Zone

* Elevation

« 3-5" adults

* Lower childcare
* Mounting
e Interference

* Adults

e Children

* Pets

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WIL.GOV



Sampling Goal -
Sources and
Pathway
Assessment

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WIL.GOV



Workplace Settings & Variable Conditions

Considerations:
* Occupancy levels
« HVAC management

Sampling Not
Sampling

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WIL.GOV




Is the uptake rate in the
sampled setting the same
as that calculated in the

laboratory during validation
for your sampler?

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WIL.GOV




Air Movement
(Face Velocity)

Too Low
 Sampler “starvation”
* Low-biased concentration
* Avoid closets, inside shelves, near walls
* Enhance air movement
« Some samplers less susceptible

Too High

Advective flow

High-biased concentration

Avoid vents, windows, exhaust fans
Some samplers less susceptible

Optionally check with an anemometer

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WIL.GOV



Humidity

Choose appropriate sampler for high
humidity settings (i.e., wet
basement, sump, conduit, sub-slab,
soil):

* Hydrophobic sorbent

* Passive permeation membrane
sampler

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WIL.GOV



Temperature

Avoid

* Direct sunlight
Outside walls
Heaters
Lighting fixtures
Air conditioners

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WIL.GOV




o0
Non-Target

O
OQ C:) Compounds
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Vapor Concentrations

ﬁ

0.1 50,000,000

ug/m?*
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Outdoor
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Suggested Steps in Planning and Implementing a Passive Sorbent Sampling Investigation

e Determine the target contaminants of concern (COCs).
e Determine the target or available sampling duration.

o Is the period shorter to obtain results more quickly or longer to better account for
temporal variability?

o Is there a practical time limit due to occupant access, permits, etc.?

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WIL.GOV



Suggested Steps in Planning and Implementing a Passive Sorbent Sampling Investigation

Determine the reporting limit. In some cases, passive samplers can be used qualitatively
to determine where concentrations are higher, for example, finding a hot spot beneath a
parking lot. Such applications allow more flexibility in reporting results. Whenever
samplers are used to determine whether contaminant concentrations are below a Vapor
Risk Screening Level (VRSL) or Vapor Action Level (VAL) (refer to the January 2018 RR-

800) at a location for the purpose of evaluating risk to building occupants, reporting
limits for the COC should conform to the following;:

o Indoor Air: Below the VAL for all samples*. Longer duration samples should have
reporting levels at least equivalent to those typically achieved by canister samples.

o Sub-slab: Below the sub-slab VRSL for all samples®*. Longer duration samples

should have reporting levels at least equivalent to those typically achieved by
canister samples.

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WIL.GOV



Suggested Steps in Planning and Implementing a Passive Sorbent Sampling Investigation
Determine the reporting limit continued...

o Note:Sampling events performed to quickly evaluate indoor air and sub-slab
concentrations are typically conducted over durations of less than 24 hours. If passive
samplers are used during such an event, the shorter duration will result in higher
achievable reporting limits. The use of a passive sampler is still appropriate (and may
be preferred if sampling can be performed more quickly due to canister availability
limitations) if the VALs and VRSLs can be achieved. Also, passive samplers will not be
able to achieve a reporting limit below the VAL for vinyl chloride over short durations
such as 24 hours but should over longer duration events.

o Conduits:

= For conduits that enter a building, at locations outside the building, below the
Sanitary Sewer Gas Screening Level (SSGSL) (refer to RR-649).

= For conduits within a building, below the VAL.

o Soil Gas: Below the shallow soil gas VRSL.

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WIL.GOV



Suggested Steps in Planning and Implementing a Passive Sorbent Sampling Investigation

e Determine expected sampling conditions, for example: humidity, air flow, temperature,
anticipated concentration range, presence of non-target compounds, occupant
expectations, placement limitations, and the need to account for HVAC setbacks or

occupancy levels.

e Consult with the laboratory to select the appropriate sampler and sorbent for the target
COCs, setting, anticipated concentrations, and expected sampling duration that can
achieve the target reporting limits. For critical contaminant risk drivers (i.e., TCE, PCE,
Benzene but others as determined by site specific conditions), choose samplers that
have uptake rates experimentally validated for the COC and the duration of the

sampling event.

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WIL.GOV



Suggested Steps in Planning and Implementing a Passive Sorbent Sampling Investigation

Implement the Sampling Program.
o Follow all sampler-specific procedures.

o Utilize appropriate number of field quality control samples recommended by the
lab.

o Record the sampling start and stop dates and times to the minute.
o Document the sampler placement using a description, sketch, or photograph.

o Document the sampling location conditions including temperature, humidity, and
air flow. For locations where these parameters do not vary substantially, such as
most residences, these can be measured at the start and end of sampling. Where
conditions may be highly variable in a setting, devices that record this information
during the sampling period could be used.

WISCONSIN DEPARTMENT OF NATURAL RESOURCES | DNR.WIL.GOV



Suggested Steps in Planning and Implementing a Passive Sorbent Sampling Investigation

Implement the Sampling Program continued...

o Collect inter-method samples, such as air canister samples, to assist in evaluating
passive sampler accuracy if site conditions are likely to result in the uptake rate to
deviate substantially from published values and concentrations cannot be corrected
by the lab using other data collected (such as temperature).

o Provide documentation of the following: sampler manufacturer, sorbent type,
extraction and analytical method, reporting limit, estimated concentrations, identify
concentrations corrected by the lab (such as for temperature), air volume sampled,
laboratory certifications or accreditations, QA/QC procedures, and sampling
conditions as described above.
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Passive Sampling

Work closely with the laboratory

Provide them with a thorough description of
site conditions and data quality needs
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Passive Samplers in Settings other than Indoor Air

Soil Gas

Sub-slab Soil Gas

Conduits - Sanitary Sewer Manholes

Conduits - Interior Plumbing

Conduits - Vents
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Reference Pertinent to Passive Sorbent Sampling
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Conshohocken, PA : ASTM International, 2017.
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Dawson, H., McAlary, T. and H. Groenvelt. Passive Sampling for Vapor Intrusion Assessment: Technical Memorandum [TM-NAVFAC
EXWC-EV-1503]. Port Hueneme, CA: Naval Facilities Engineering Command (NAVFAC), 2015.
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Agency, 2014.
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Additional References

Wisconsin Department of Natural Resources. Guidance for Documenting the Investigation of Human-made Preferential
Pathways Including Utility Corridors [RR-649]. Remediation and Redevelopment Program, 2021.

Wisconsin Department of Natural Resources. Addressing Vapor Intrusion at Remediation & Redevelopment Sites in Wisconsin
[RR-800]. Remediation and Redevelopment Program, 2018.
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https://www.assaytech.com/

https://beacon-usa.com/

https://www.eurofinsus.com/environment-
testing/services/air-and-vapor/vapor-intrusion/

Sampler Vendors & Labs
https://www.pacelabs.com/

https://radiello.com/

https://www.siremlab.com/waterloo-membrane-
sampler-wms/

https://www.skcinc.com/
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Site-specific Questions

Contact the DNR
Project Manager
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CONNEGT WITH US

James Walden
(608) 640-6639
JamesE.Walden@wisconsin.gov

Jennifer Borski
(920) 360-0853
Jennifer.Borski@wisconsin.gov

@vn‘-h

/WIDNR

@WIDNR

@WI_DNR

/WIDNRTV

"WILD WISCONSIN:
OFF THE RECORD"


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