
From: Schultz, Josie M - DNR 
Sent: Thursday, December 1, 2022 5:08 PM 
To: Andy Delforge 
Cc: Ken Juza 
Subject: V&L Stripping, BRRTS # 02-05-216722 
Attachments: 2022-11-16 Issues Trends Passive Air Sampling for VI.pdf 
 
Hi Andy, 
 
Thanks for the conversation yesterday afternoon. As mentioned during the call, DNR has reviewed the 
emerging contaminant scoping statement submitted for the site and is requiring PFAS sampling. This is 
because the source for the contamination is unknown.  
 
DNR is also requesting that a third round of passive, long duration vapor sampling be performed at the 
off-site residences. DNR recently presented a webinar on passive air sampling for vapor intrusion, which 
can be found here, and I’ve also attached the power point. We require 2-3 rounds of vapor sampling in 
residential settings, and recommend 3 rounds when the contaminant of concern is CVOCs. Passive 
sampler vendors and labs can be found on page 47 of the attached power point. We generally 
recommend a sampling duration of 10 days (minimum 7 days).  
 
The vapor mitigation system’s OM&M plan has a good base, but needs additional information included. I 
will send a follow-up email with details for what VMS OM&M plans should include. 
 
As previously mentioned, a soil remedial action is recommended to address the high concentrations of 
CVOCs that remain in soil beneath the building. Wis. Admin. Code NR 724.17 requires long-term 
monitoring after a remediation is completed unless otherwise directed by the DNR. A Long term 
monitoring plan (LTMP) should be included with the remedial action plan (RAP). 
 
Please let me know if you have any questions. Thank you for your continued efforts with the 
investigation and remediation for this site. 
 
Josie 
 
We are committed to service excellence. 
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did. 
 

Josie M. Schultz 

Hydrogeologist  – Northeast Region Remediation and Redevelopment Team 
Wisconsin Department of Natural Resources 
2984 Shawano Avenue, Green Bay, WI 54313-6727 
Cell Phone: 920-366-5685 
Josie.Schultz@Wisconsin.gov 
 

 dnr.wi.gov 
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Issues & Trends
Passive Air Sampling 
for Vapor Intrusion



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

Participants (1) 

II Jody Irland {Host, me) 

Chat 

~. Who can see your messages? 

Type message here ... 

0 



Public Input Opportunities
 Public input Nov. 17, 2022

 RR-0141 VPLE Guidance
 RR-627 USTs
 RR-973 Environmental 

Contamination and Your Real 
Estate

 Coming Soon
 RR-0124 Sediment Guidance
 RR-800 Vapor Intrusion 

Guidance
 RR-982 Post Closure 

Modifications

Remed1at10n and Redevelopment Program November 2022 

Guidance: Environmental Contamination & Your Real Estate 
Wis. Stat.ch. 709 

Com=lunartm.zyimpactWIIOMUl,-.!uofyombomlm~· 
Thl1oadcnnisd:.ndtruafll:\-iromnomalcociamz.ma.ll-himw,
!Udlarw:nllyoccurrzJ-cmbt1'Wllltd, Fmo;ampkillbar.1, 
ttllf1radoc&Uit11tillU1.llpoci.tl\-.milatiO!ll)~ltlll.Clll.btiuulJtd 
tokotpW '8 &amullK!ill& ,nid,o !Ill ham,. Sud l)'il.,,,. •n •id.oly 
!IHdE.d.1mtnlly•">l•·td .. 111.11:c~1omtdftalhis!Wl:Rll)· 
ocCllfflll,ltoJ:i<1u. Similmrr,1..,,,molh«rrmtdioluilttomilig111 
c""Wlll!llll.ll au,td~·h1111W1Kli\iry (1.1 .• ,·apon fi'ompt':l'Olr.lOI or 
dllarmalodw,1\-). 

As a seller, what am I r1!QUited to d~ 
Wisconsin? 

!ff""""111ul .. u:.mu-istor.1ll!mdar1pl&azwi;1a11 
=!'.J:tadooo~111Y·.stttru.·ud1!nedinch. 7 

Remed1at1on and Redevelopment Program No\'ember 2022 
• Hn-.•uizwi<ar,!m\'1n1o!fKl""lho'-.!Doaf1 
• S1pifi<wl)•impmlhol:uld,ar!.rl11yafti:n:r, ..... 
• lfnotto,pii.'td,.19.,.-.dl)fteplictd,w01lldlipi 

mtd\-er~alfectlb!Ul)Kl1dconzi.&1h!1aflbi 

HowdolmeetthedilcloH, e req •ifernellt? 

Tbodi1c1o,,,np,om,,;..'itsbypropertytype(e.'-.rt1io! 
cammucw.,·11:ll!!Lt!od).Suru!anl1"'1 .. uttform1ll'I , 
01'1:lf!Oft~pr<IJ'fflYlm\~1&4C001tJrwi 

::::::=..:.,,i::::~·~~=c~ 
rigorow&d,bouldids!ti.")'o:r;irocmei:talirn,1!.. 

I n.b::idtA:i.1l~E,rar,,Co"1it101tbpon Fo 
q111ttio.o.i nprdiq fuol IIIIR,I• tmb locmtd .., 
mulfoc11t1tmblttio.oaaf..:IOD.!ldmm.lndwl 
l2=dom <11b1tmct1 °" dtl;rm.ilK: m!lll!IUI 
ar,~ .... rolllldtolwidoc:,ar!Dp: 1ubl11 

,:eig.bottq~n. 
J. The i·«.miL<vldDt.erl~s,.,.. FoDtiDcludls <;ut! 

mmria!,io!momofll:\iro:r.mw.alruio,..tb pr 
12dtrpowod1to1•z• w:t1;,ubtoilcaru!mdJ:.11t>1 

Guidance: Voluntary Party Liability Exemption 
Wis. Stat. § 292.1::i 

Contenb 

\;'Pl.E.ru.&:,,ra!ab ______________ _ 

TJp,ofCOC, ---... -~ -~ ---_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_ 

T1blll-Compui>011ofW\1'LEartd~o,:alproco,..,_ _______ _ 
Frtll1l"Dll}·AwdQ,,o,lliom _____________ _ 

ThtVPl.£~i11proctubj"Rl:x:h1pncm~1<1m1-ir........nl 
il:,'111:p1X111Ddd9cupa!•JZ'l!IBll'•vllz2rilJ"..i111&11<ffl,.,Jm,m.., 
dlllr~!arlmm<l!commmmort ... d:llpr1llmly. 

Wllat "" thl! Huliui ol tl>a YPLE p,oi-ram? 

~dr,1lopm.JmSora..,,dpro<pocti,-.pi:KWmofbro•"ll>tldl 
~lhilmm1~1bo\'Pl.EpraJr1mpro,Yllcl<Wlllilbih1y 
Ullll"III.CO, htlpful 10111\"Hton mifl:mr1 proprlJ 01'11ffl. Bou!in of 
p.wtipltio1illtl,o\."Pl.Eprapamm1Jmcladl· 

• Lilbili!)"J:fflKliaomdtlf\S!botll!m,plODl!ard!idw:p_diol9C« 
m<lm11d:ll• ... lhl•m;.cta!lhldtam,pir.dilu•:1rtd111btm""., 

How i,o lM VPl£ P,OCIN diff11ut tllu trad itiotia l CloH ft llP ,._ 

S11<cfliftilumpll!ioo.ofdtl\'PLEprocK1p<O\idH111~!romfmu 
11rwt:im.&lc.u.oclasl:r1lmorlbe\'Pl.Econi5c1110fc""'1'ltlioa(COC)11 
lhlmbjectofW<ium,p.wbill1c ... c1Monlmor11pplw1011poc:t5thu 
T1blllpro•,,dH111.<7\·onilwaftbldiffu...,Hbm<HntblVPI.E:prap-1111 ; 

Remed1at1on atMI Redevelopment Program November 2022 

Guidance: Registering and Removing Underground Storage 
Tanks 

~ ..... 
Tbtp,:n:,o~ofW.l"Qi<!mctis 
tooutlictrtlpDll!ibwtits~, 

Wlde'v<=d ''°"l'~ The p,i,1111.<•lh•crJ!ltu,,uu .. lfd 
~;o,cticHfet n P!,,enq=d 
=11',1\lm«~IIORJt 

Tht\\'itto,mml>tplffl!ll!ll of A¢cti!mr1. Tridtu4Cofllllflllf ProtocliDII 
(DATCP) adlllmillln V."ucamia Adm.im.ltrllD\·1 (V,"1a. A:lm.ill.) Codi Ch 
ATCP9l.lilltdJ14oLwa~J,.CoJl!-"'1i!J,o!lldHa.atdo11:iL"1"ub.whlch 
np:!£HWimallmoG.nP,1rmoo..artdrlllll<71".tlaf~am,:lnor111 
tab. All lllllllrp-am.duon, 1wibmun bl rop,m.ci wlll, DA TCP 
\\ UII III mdtrpam.d oton~1 Wit ii nmcr:td ii mmt WO bl ngimnd a 
nm<P1"td. Dtwltdm!ormmolllalxn:111«1t1t.W:roruJmamua.-.ilatlo 
arLDATCP"1..-.bti!1. VWldalcp.w'i.10,•.di<llmt"Prognm•Stn"i<H" 
111.d WK! -Pmalrl:m H.w:r<iou, Ston;11 Tmb." 

Best Practice Suggestions 

P!m:~11J!. Checttl,os1tadaabllfofn'1!Wfdstong11ai:b10 
Ldtmif)·r11iltortd<mdor~1tor1,1:11111.bbofonbt1""""1 
dom:upa,«1,,..tnlCliol!111m!o,•proporty. Vit1ttblDATCP 
S1oro;i1Tllllc1"obl.il11111lWKI-Storq1Tatlc OmbH1"iloW 
11p:,l-1idtqaltklmb. 

Cm:11Ct1DATCPllll.k!pKiwt taduc,u1tblproptrtJ· . ..i.: 
'!""'timu.illqwro1baut111UlicHartdGl&UO;rJ,£d,r:U:111.r1 
J"O'Obn-.acquirtdi.llrolf\1n:tm!"""llimt!'cmtbo11111dmbu.l. 
Vitil tboDATCP Stor111 Tw 1"1blileartd WK! -Stong1 Ttcli: 
Cmtaru"intblri;ht-oidoquid;liw. 

Hirt1q,;ali!M,dt1:1voammtalcOll!cllm:tW«<loyomam, 
billoric.tlrti1ardi""dtlpr<1ponytou,1"i!IDJ"U1LM!i>Wfd 
II04IIJ!OILDd 110n;1 w:bllLl)·Gilloc lhop-op81J·&om p..i 

:..~::'.:i ~·::_:,-~!1"'"111.d toardi -wtemll m 

I! .., UZLdl!l;;ram,:I H«~pllll.kilfOUDd. l:n1 DATCP-<:er..!ied 
wit,on"ictc0111p1Z1yartedll!ic:im10"Pl'f0p,ilatfcllor.lllld 
rmLO\"t Ibo Wik. Vwtlh<DATCP St~I Tllllc•-.boiu! 111.d 
..itct"Sonic1C.mpwtllllllSen"ic1Ttcbu:iar.i" UIW11pl· 
...S.quid:lmb. 

lf<~isldA!mififducn:M«u.u!!ofWltdllrir.c,tw1..,o,·II. 
IIOu!y dtl \\"ill:......,.Dopanmw afNamral Jto,aurm(DNR) 
immldial1lyn:ucardmc1wilbU"is. St.II. i Nl.11.Ropon,pilblhll 
!lffdmimmo.iill.1ro,pamobycalhm.ltbl2~11111rJmcrbot!im01 
I.S00-9-IMOOl.~nOl!.-..JCCYlpilh~·nliqdtlcmlmo 
Nati5cllimt !or HuudOIL!I Submoco Dncba[J1 Fom - Nac,-Emer;eoq 
Onty~,ilmqdcr.11ri.to,•ar,d~aill1"1111m::iJ!talportol." 

I.KalGo,ro,-1 
llu,N1ililitiU 
Locllg"'....,.,mo.l!IILIUm, 

:mo.1~~"'ci'1~~~~u. 
,eqwu,er:u ., pR>portitl that ... 
nudorutl:enl1Hcor:1n1!Lld~ 
lhlloalJO\lnllltllt\\"ill:oru.m 
St.11. t2~1.11(9XtXl)dttii::e.1 
loc.t1,o,·orcm...run.1u,c~-
'°"11,1illoi1.cOUC!)'.Couct)·U!WfJ 
d>itnel..ta""'llm?W)"diltnct, 
p,.tblit'"-1li:4L&lfp-otKtio:n.wl. 
rWbilit.llloodinnct.~opolilei: 
uwm,i1dmnct.1rtdr.-.lopm1111 
ltlll:amya111od1!D<lorU-,.sw.t 
dd.lHJ.•publicbod)·<lffllr.lltd 
~l"'t:ll>Ol'lli!Jl:lld6\\"i1.Sta1i 
dd.lHi (().acammuuy 
dr,1lopmomllllhority.m1homq 

""""" 
Tbtloalg<71-uuia:I 
o:r;valLll!ftil.tlhabili!yum,pli4G 
1<1fonlimu-u. Sm§ 
19lll(P)(1)do1ulOIGS1Lptloc.tl 
JOl'lfJlmlft<ll~!roo,. 
H~rtlmdto~i:rou,:d 
ltortit~ 



Public Input Opportunities

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

 Subscribe to RR Report 
Newsfeed for Notifications

SIGN UP:

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

mil » TOPIC » BROWN FIE LOS: REDEVELOPMENT OPPORTUNITIES 

REMEDIATION & REDEVELOPMENT PROGRAM PUBLIC NOTICES 
Remediation & Redeve lopment (RR) Program public notices and public comment opportunities are listed be low. 

Find trainings and presentations offered by the RR Program on the RR Program P-resentations & train in~ web page. 

Program Guidance f §1§,Hli 
PROGRAM GUIDANCE 
The RR Program we lcomes input on all program guidance. Current guidance can be found using the search tools 

listed on the RR Program Publications and Forms P-agi;. To offer feedback on current RR Program guidance, you can 

email the staff contact listed in the speci fi c guidance document or DNRRRGuidance@wisconsin.gQ'l. 

The following table lists guidance in development or under active review by the program. Email the staff contact 

l isted in the table below to share feedback. staff will review and consider comments received to imp rove the 

quality of the guidance. 

There are no program guidance postings for public com ment at this time. 

Brownfields: 
Redevelopment 
Opportunities 

RR Report Newsfeed 

Find Contaminated Land 
Act ivit ies 

Request Green Team 
Assistance 

Submit Fi les Related to ch. NR 
700, Wis. Ad m. Code 

Report a Sp ill 

Environmental Contamination 
& Cleanup 

Related Links 

For Environmental Professionals 



Remediation and Redevelopment External Advisory Group
 Subgroup Meetings

December 9, 2022
GEF 2 Building – Madison
Contaminated Sediment
NR 700
Funding Sustainability
Environmental Justice

 RR EAG Meeting
January 27, 2023
Location - TBD

SIGN UP FOR UPDATES:

dnr.wisconsin.gov/topic/brownfields/rreag



Dry Cleaning and Vapor Intrusion 
Team Leader

Jennifer Borski



DNR Vapor Intrusion 
Guidance –
RR-800, v. Jan 2018

https://dnr.wi.gov/DocLink/RR/RR800.pdf

Wisconsin DNR - Vapor Intrusion 

Remediation and Redevelopment Program I January 2018 

Addressing Vapor Intrusion at Remediation & Redevelopment 
Sites In Wisconsin 
Wis. Stat. ch. 292; Wis. Admln. Code ch. NR 700 
Purpoee 
The purpo>e ofthi guidance, to pn>\lde approac~ for complying \I.1th the n:quircmcnb m Wii.. 181.Ch. 
292 and W, . Adnun. Code ch. • R 700 thal retaie to ~apor 1ntnb1on. Th, guidance 1den1Jfie. the ond,11011> 
"'hcn: .mcnt of the , apor mlnb1on paihway i> n« .ary at contanunatcd 11e>: >Cb out the cnteria for 
c,aluatJng health nJ(; 1dent1fi appropnatc re.pon.es: explain> long-term tcwardslup; and lanfio "'hen 
>1te. with a c~letc or poccntJal upor mi8J1lllon pathway may achie,c clo.Utt. 

Thi> guidance ii. appbcablc to contarrunatc:d 11 \I.hen: ,olatih2a11on of .ub.urface ontarrunanb lib mi8J11tcd 
or ha:, the poccntial to nullJlllC to current or futUtt occupied buildings. Unlc ochcrwi.c noted, all pro, 1w011> m 
thi> guidance appt 10 the re.ponwblc pany (RP) and/or property O\l.llCf of a contanuna1ed 11 . 

Related DNR Guidance 
• RR-Oi2: p. R c x CJo.ure 

Conunaung Oblu;a11on1: Vapor 
lntn,,.ion 

• RR-9Rfr Sub-,!fh Vppor 
Sampling Proocdure 

Related DNR Factslleets 
• RJUl67: Vapor IWIY jon 

ln,,:,1u;a11on - lnformatjon 
Sh.let for ' cighbo,,, 

• RR~92: What i Vppor 
~ 

• RR-953: Why T,:,t for Vam 
lnlDl>i2D1 

• RR-954· What to Exp«t Dunnu 
Vapor (oro,:-120 Samelios 

• RR-977: Undrn,1anding 
(])em, al Vapor tn1ru,100 
J:s,.ting Rc,uh 

• RR-934: Who Should I Contaet 
About v por Jn1ruwon 

• RR-973: En\lronmcntal 
conwninauon & Your Real 
Estate 

Publication: RR-800 

Overview of Vapor Intrusion 
por intrusion gcnernlly ref< r,, to ,ub.urface ontnmination that an 

vola11lize and the ,apors enter the breathing pace ofbuilding 0 Vapor 
intrusion can also ur "hen contaminated groundw ter infiltrates 
buildings and contaminanli directly votatJhzc into the indoor air. V pors 
can migrate through air pace in pcnneablc .oils, fractures in bedrock or 

toy till . utili ti sump,. or era ks in the building found lion. 

How vapor 1nlnmon happens: a complex path 

-------............... _ 

- •h 
_ ... _ ____ ... .. 
--
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Passive Sampling in RR-800, v. Jan 2018
• Section 5.4.2 Soil gas sampling
Quantitative passive diffusion methods are currently under development 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.

WISCONSIN DEPARTMENT OF NATURAL RESOURCES I DNR.WI.GOV 



Wisconsin Administrative Code

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

(3) Tbe purposes of the fieffld investigation shall be to:: 
(a) Detennim.e the nature degree and extent both areal and ver

tical of the hazaniou , , ubsra.nces or environmental pollution in all 
affected media. 

(5) The field investigation shall include an evaluation of aH of 
the following item ,: 

(g) The pre ence and conoentration of vapors sub- slab when 
investigation of , oH, soH gas or ,groundwater indicates that vapors 
may migrate to the foundation of an oocupied building taking into 
aooount the biode,gradability of vapors preferential pathways of 
vapor movement, or other phy ical or chemical factor affecting 
vapor movement into occupied building . 

(h) The pre ence and concentration of VRQOr" in in oor air, 
when it is necessary to determine the impact on an oc.cnpied struc
ture considering applicabfo attenuation factors ffland use building 
"ize and other site- pecific factors that affect exposure to vapor. 

WISCONSIN DEPARTMENT OF NATURAL RESOURCES I DNR.WI.GOV 



Wisconsin Administrative Code

Wis. Admin. Code § NR 716.13(1)

NR 716.13 Samplling and analysis requirements. 
(1) Re, ponsible parties~ shaU u .. e laboratory analyses of environ
mental med.ia ampfo which are collected handJed and analyzed 
in compliance with .. ubs. (2) to (17) to confirm the nature and 
extent and evaluate the impact of conta1nina1tion if a field inves
tigation i.. required under s. NR 716.11 (1). Analytical method .. 
use I shall be suita6le for the matnx. type of analyte, expected 
level of analyte, regulatory limit. and potential interferences in the 
.. mnples to be tested. 

WISCONSIN DEPARTMENT OF NATURAL RESOURCES I DNR.WI.GOV 



DNR Vapor Intrusion Guidance - RR-800
Wisconsin DNR - Vapor Intrusion 

Remediation and Redevelopment Program I January 2018 

Addressing Vapor Intrusion at Remediation & Redevelopment 
Sites In Wisconsin 
Wis. Stat. ch. 292; Wis. Admln. Code ch. NR 700 

• RR·9S4: What 10 furc:cl Duong 
Vfpor fnlnl pop Samphng 

• RR·977· Yosko:Jandms 
ChNrucal v,ror; lnlru pon 
Js,1tnaRPuh 

• BB·?H WJto ShooJd ! Contact 
Abot.a Vtpor lnll\lH90 
Jg\QflKallOIU? 

• RR·973· f.n,1ronmrn11I 
Con11m11\alt90 & Vour Rral 
.lawt 

Publico.tion: RR..SOO 

... --·-·-=-.... -_., ---------
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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)

WISCONSIN DEPARTMENT OF NATURAL RESOURCES I DNR.WI.GOV 



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 ) 

Recommended Indoor Air Sampling 
Proposed RR-800 Revision

• Most compounds and situations: two events (paired sub-slab most events)
• TCE: Three events with specific time frames

• Nov. 15 - Dec. 31
• January
• March 1 - April 15

Alternative, reasoned approaches are allowed/encouraged depending on site/building specific conditions

How: Long-duration: > 10 days ideal, 7 days acceptable

WISCONSIN DEPARTMENT OF NATURAL RESOURCES I DNR.WI.GOV 



RR-800 Version 2018 vs Update

RR-800 v. 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

Residential Example

WISCONSIN DEPARTMENT OF NATURAL RESOURCES I DNR.WI.GOV 



Vapor Intrusion Technical Expert
Jim Walden



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)
• Shelf life
• Availability
• Rapid deployment
• Small size
• Reduced shipping costs & carbon footprint
• No vacuum 

WISCONSIN DEPARTMENT OF NATURAL RESOURCES I DNR.WI.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)
• Shelf life
• Availability
• Rapid deployment
• Small size
• Reduced shipping costs & carbon footprint
• No vacuum 

However: 
There are additional considerations 
with passive samplers to provide the 
highest quality data.
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Canister use beyond 24-hour durations 

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

ARROW IMPRINTED ON FILTER 
BODY SHOWING RECOMM ND D 
DIRECTION OF FLOW 

1 / 8" I ING l / 16" ,1 ING ------

PRESS D FRIT 

CONE IN 
FILTER BODY 
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Passive Sorbent 
Samplers
• Radial, Axial, Badge, Membrane
• Different Sorbents
• Appropriate sampler and sorbent 

chosen based on:
• Contaminants of Concern
• Duration of Sampling
• Setting Parameters

• Air Velocity
• Temperature
• Humidity
• Physical Limitations
• Diffusion Limitations (e.g., soil)

Vapor Pin

Radial

Membrane

Axial

Badge
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• Work closely with the laboratory 

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

Passive Sampling 

0 
Oo 
0 
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NAVFAC, 2015

Slope = Uptake Rate

·1ib 4 eq u1 · r.1um 

tran.sifon 

Time 
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Ccoc = M/(UR × t)            

Where:

Ccoc = time-weighted average air 
concentration (μg/m3) 

M = mass of VOC retained by passive 
sampler (µg - micrograms); reported by lab

UR = uptake rate (mL/min, compound-
specific); also called “sampling rate” 
(device-specific)

t = sampling duration (min)

Passive Samplers:
Calculating Concentration

WISCONSIN DEPARTMENT OF NATURAL RESOURCES I DNR.WI.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 compound diffusion in air and 
sampler configuration

TCE = trichloroethene
PCE = tetrachloroethene 

McAlary, 2014
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t = (Mmin)/(UR x RL)               
Where:

t = duration of sampling (min) 

Mmin = laboratory reporting limit for each                   
individual VOC  (μg) 

UR = the compound-specific uptake rate  

(mL/min) 

RL = minimum reporting levels (μg/m3)

Calculating Duration to 
Achieve a Reporting Level
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Sampling Goal
Breathing Zone (Occupant Interference)
Source and Pathways

Workplace Setting & Variable Conditions

Humidity

Air Movement

Temperature

Non-target compounds

Concentration Range

Passive Samplers:
Placement Considerations 
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• Elevation
• 3-5’ adults
• Lower childcare

• Mounting
• Interference

• Adults
• Children
• Pets

Sampling Goal – Breathing Zone
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Sampling Goal –
Sources and 
Pathway
Assessment
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Considerations:
• Occupancy levels
• HVAC management

Workplace Settings & Variable Conditions 

Sampling Not 
Sampling
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Is the uptake rate in the 
sampled setting the same 
as that calculated in the 
laboratory during validation 
for your sampler? ?
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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

0 
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Humidity

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

• Hydrophobic sorbent
• Passive permeation membrane 

sampler
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Temperature

Avoid
• Direct sunlight
• Outside walls
• Heaters
• Lighting fixtures
• Air conditioners
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Non-Target 
Compounds

oO 

0~ 
0 
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µg/m3

50,000,000

Vapor Concentrations

0.1
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Outdoor
Air
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Suggested Steps in Planning and Implementing a Passive Sorbent Sampling Investigation

• Determine the target contaminants of concern (COCs).

• 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.?
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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 I DNR.WI.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. 
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• 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.

• 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. 

Suggested Steps in Planning and Implementing a Passive Sorbent Sampling Investigation
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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. 

Suggested Steps in Planning and Implementing a Passive Sorbent Sampling Investigation
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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.

Suggested Steps in Planning and Implementing a Passive Sorbent Sampling Investigation
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Work closely with the laboratory 

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

Passive Sampling 

0 
Oo 
0 
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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
American Society for Testing and Materials (ASTEM) Subcommittee: D22.05. “Standard Guide for Placement and Use of Diffusive 

Samplers for Gaseous Pollutants in Indoor Air.” In ASTM Book of Standards Volume: 11.07, ASTM D6306-17. West 
Conshohocken, PA : ASTM International, 2017.

Department of Defense. “Passive Sampling for Vapor Intrusion Assessment.” In DOD Vapor Intrusion Handbook, Fact Sheet Update 
No: 001, Revision 1. 2009.

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. 

Gross, D. and J. McKernan. Passive Samplers for Investigations of Air Quality: Method Description, Implementation, and 
Comparison to Alternative Sampling Methods [EPA/600/R-14/434]. Washington, DC: U.S. Environmental Protection 
Agency, 2014.

McAlary, T. Development of Most Cost-Effective Methods for Long-Term Monitoring of Soil Intrusion to Indoor Air Using Quantitative 
Passive Diffusive-Adsorptive Sampling: ESTCP Project ER-200830. ON, Canada: Geosyntec Consultants, Inc., 2014.

McAlary, T, Groenevelt, H., Disher, S., Arnold, J., Seethapathy, S., Sacco, P., and T. Gorecki. “Passive Sampling for Volatile Organic 
Compounds in Indoor Air‐Controlled Laboratory Comparison of Four Sampler Types.” Environmental Science: Processes 
& Impacts 17, no. 5: 896-905.
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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/

https://www.pacelabs.com/

https://radiello.com/

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

https://www.skcinc.com/

Sampler Vendors & Labs
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Site-specific Questions

Contact the DNR 
Project Manager
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James Walden 
(608) 640-6639

JamesE.Walden@wisconsin.gov

Jennifer Borski  
(920) 360-0853

Jennifer.Borski@wisconsin.gov


