» Vapor Intrusion Mitigation Training Online Guidance Document, https://vim-

1.itrcweb.orql/.
» Download PowerPoint slides

» CLU-IN training page at https://clu-in.org/conf/itrc/VIM-1/. Under "Download Training
Materials.”

Use “Join Audio” option in lower left of Zoom webinar to listen to webinar
Problems joining audio? Please call in manually

Dial In 301 715 8592
Webinar ID: 886 7228 6682#



https://vim-1.itrcweb.org/
https://clu-in.org/conf/itrc/VIM-1/
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Housekeeping

» Recording for On Demand Viewing

» Course Information and Materials:
https://clu-in.org/conf/itrc/vim-1/

» Technical difficulties? Use Q&A Pod

» Certificate of Course Completion
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ITRC - Shaping the Future of Regulatory Acceptance

» Host Organization ‘ » Disclaimer
ECOS » https://vim-1.itrcweb.org/about-itrc/
» Network - All 50 states, PR, DC » Partially funded by the US
s, ER S government

» Federal Partners

- » ITRC nor US government warranty material
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IAP » ITRC materials available for your use —
see usage policy
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Today’s Presenters
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Michigan Department of
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Energy (EGLE)
EichbergerJ@michigan.gov

Kelly Johnson, P.G.
North Carolina Department of
Environmental Quality
kelly.johnson@ncdenr.gov

Peter Grant
Epro
peter@eproinc.com

Catherine Regan, P.E.
ERM
catherine.regan@erm.com

John Boyer
Geosyntec Consultants
jboyer@geosyntec.com
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Internet Based Training (IBT)

Session 2

Passive Mitigation

s | System Verification and
OM&M/ Exit Strategy

Active Mitigation




What You Should Learn

» Background on the VIM Training team
» Overview of available documentation

» How access the mitigation strategies
information

» Identify the sections that will be
discussed in today’s session




ITRC VIM Webpage

» Interactive Directory
» Fact Sheets
» Technology Information Sheets

» Flow Chart for VIM CSM
Development (Figure 2-1)

» Considerations and impacts of
various VIM approaches

» Checklists
» Additional information
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Vapor Intrusion (VI) Reminder

» Contaminants in soil and groundwater
can volatilize into soil gas.

» VI occurs when these vapors migrate
upward into overlying buildings and
contaminate indoor air.

» Chlorinated Vapor Intrusion (CVI):
addresses chlorinated compounds

» Petroleum Vapor Intrusion (PVI):
subset of VI that deals exclusively
with petroleum hydrocarbon (PHC)
contaminants

[N 'I-'—"
S
a
-
8
o ENVIRONMENTAL RESEARCH
g
*

Commercial/Industrial Worker Resident Living ovar Plume
Working over Plume Bosement or Crowl Spoce Without Bosement

4N 4N GEEN
EF EF  EERY

JEEE a8
T TR “ B i

vindoor Air

tr‘u,uu

Source: ITRC Vapor Intrusion Pathway: A Practical
Guideline (VI-1, 2007)

Source: ITRC Petroleum Vapor Intrusion
Guidance (PVI-1, 2014)
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VI Mitigation (VIM)

» Implemented to reduce indoor air
contaminants due to VI below applicable
action or screening levels

» Accomplished by

» Modifying the VI pathway to reduce the mass flux
of contaminants entering the building

» Reducing indoor air contaminant concentrations
by removal or dilution




What is VI Mitigation (or Vapor Control)e

Institutional Conftrols

» VOC Vapor control can include
» Source remediation

Rapid Response
(HVAC modification)

» Active or passive mitigaton .} - - _ =

Active/Passive

» Rapid response Lo ilelxB

» Institutional controls

Source: Geosyntec & GSI Environmental,
2020. Used with permission.




Steps in the VIM Process

4 Pre-System Installation A

1. Assessment of Site Conditions

2. Technology Selection

3. Develop and Document System

\_ Design Y,

4 . i
System Installation

4. Pre-construction Meeting

5

. Installation
6. Installation Oversight

/. System Verification

a) Inspection

b) Verification Sampling

c) Confirming Performance QA/QC
8. Documentation

9. Operation, Maintenance,
and Monitoring

/~ Post-System Installation

_/




Coming Up Next...

Session 1

Rapid
CSM for VI Public Response
Mitigation Ovutreach &
Ventilation

Introduction —_— Closing Remarks

. : System
Active Passive Verification,

Mitigation Mitigation OM&M. and Exit
Approaches Approaches Sirc;iegy

Remediation &
Institutional
Controls

Session 2

Q&A Session to be conducted after each module
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Active Mitigation -

= BLOWER

LOW PRESSURE ]

ApprOaChes AR == SEALED [

344r
224! ¥ 8

I r =LOHET
SOIL GAS | Goneks CotHemEr e e
COI.I.ECTlON SUMP =] —~ ;:EB}—E- | :E K
s @ - P Sou
3 = 0 ::,'(:;: = ‘..t;é____-:‘ s 11 &)
’_‘FEES“F." 819'_"5 S o Lo Pt R
— . &5 o©cLEANVAPOR |5 -~ MRS il

i

Figure 1 of the Sub-slab Depressurization (SSD) Technology
Information Sheet.
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Objectives of Module

» Active mitigation definition
» Technology overview
» Design considerations




What is Active Mifigatione

» Interception, dilution, diversion of soil gas
» Mechanized features (e.g., fan)

» Quantifiable by physical measurements, ™
may include |
LINE
» Vacuum g
LOW PRESSUR -
» Flow rate ALARM j sg%gg —-m FiEiE
LWALL
> Mass flux COLLECTON 0 W EE
» Differential pressure T Y Y
Figure 1 of the Sub-slab Depressurization | CRUSHEDST W A :

(SSD) Technology Information Sheet. R A = e I
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Active Mitigation Fact Sheet

Vapor Intrusion Mitigation (VIM) | HOME |

» Overview for work products

Active Mitigation Fact Sheet

sloped & seres of facl sheels thal sumimsnezes the lalest science, enginesring, and technologies regarding

- u - u - L}
» Quick summaries of active mitigation o '
g vapor intrusion (I} mitigation. This fact sheet describes the most comman active vapor mitigation technologies and
summarizes the considerations that go into design, instaliation, post-installation verification, and operstion, maintenznce

a p p roa C h es and manitoring [OMENM). Kaore detailed information on the considerations relsted 1o each step of the mitigation

rplemeantation process can be found in ITRCs Design Conaiderations Fact Sheet Post-instaliation Verification Fact

Sheet ano Operation, Mafnfenance, and Moniforing/Exit Strateqy Fact Sheet

» References to previous ITRC -
documents and ANSI/AASRT

mean3 that are powersd

Vacuum, ar

standards

residential) ta large (12

than for existing buildings du p tion of the system during construction

ol the building. Details snd differences belwesan e rhiligation for new construction and existing buildings s listed in this

fact shest and in the Design Coansidevalions Post-instalation Verlfcation and Opevation Maintenance £ Manitonimg/Exit

1= where appropriate

Strateqy Fact

1 technalagies presentad in this

1 Except for stuations whe Iy

CITOrams per o ubic melsr :..,:_.'-"" | are present

through the sk & not considered a SIgnificant ranspor pathway. Vapor mitigation systems that are “actae” are desigred to
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Tech Sheet — Sub-Slab Depressurization (SSD)

General Design

\ FLASHED
INLINE ~— ROOF VENT
CENTRIFUGAL
BLOWER ——

» Negative pressure in sub-slab soil
relative to building envelope

il :"‘%m“ PYC DUCTWORK |
» Air flow direction: sub-slab — suction -
point — riser pipe — vent stack — — o
t h AR | 2 LOW PRESSURE | :
atmosphere . ALRM ——>H gy (=TS
FLOOR ()
» Fans outside occupiable building w?;%’ﬁif&sm..w% S Y R |
envelope s b = msosme - L R
> Seal CraCkS and Other penetrations Figurell-.c;f ;CSI;N%eZhnology Figure 2 of SSD Technology
Information Sheet Information Sheet

(utility entrances, etc.)

EDIC

s TS | o
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Tech Sheet - Sub-Slab Depressurization (SSD)

Components

» Electric fan/blower
» Suction points

» Vent piping & valves

» Measurement equipment e o e
(manometers, gauges, SeNSors, etC.)  pamison o e

» Optional: condensate knockout, condensate bypass, emission
controls

Source: ERM, 2020. Used
with permission.
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Tech Sheet — SSD In New Construction Scenario

» Membrane installation

» Active fan can be added after
building construction

» Side benefits
» Radon protection

e B el

oy A e MG N T
Source: Clean V
permission.

» Decrease basement moisture

Source: ERM, 2020. Used with
permission.
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Tech Sheet — SSD In New Construction Scenario

» Positive cost impact

Installed after

Construction Installed during

Construction

Source: Pixabay (adapted,)




Tech Sheet - Sub-Slab Venting (SSV)

Vent riser pipe
/ to roof

Void

General Design
» Similar to SSD

» Air flow reduces sub-slab vapor
concentrations

» High-permeability soils or void spaces R i\: \“ &'\:;\‘ %’ b

\ )

\\ A \0‘\\"\‘ x:& \‘t\\“\ 7

> :{elat|VEIy IOW VvVa por Concentratlons Source Pontorolo Engineering, Inc.

» Performance measurements include air velocity, system
vacuum, vapor concentrations, mass flux

Concrete Slab

v
s
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Tech Sheet - Sub-Slab Venting (SSV)

Components
» Components same as SSD

» May incorporate aerated floor system
(void spaces)

» May include inlets for sub-slab dilution air



https://vim-1.itrcweb.org/sub-slab-ventilation-ssv-tech-sheet/

Knowledge Check
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Which condition is more amenable to sub-slab venting?

Scenario A

High permeability (gravel)
under slab s 'é~‘
?’ﬂ ‘e’
A *"-mf;, gl %”*
L ‘1‘*”
@w‘ Concrete e L

h
l:?""‘{ BT f‘)t_L)

-)?. -
Gravel AN
3‘“‘. ...l |
FAgy
,;. tﬁ ,3
Native Soil '}w hv i

.‘»ﬂ: Z
é . o * ‘.‘\ ‘-’
.-,}. -—."..'f." L ‘:‘.“E"i_-"

Scenario B

Low permeability native soil
under slab %*3{33

,‘z»*k'._!-l.?‘ LS R "A . ! ;?:i
m*;\ Concrete VLol

o '.?-f..'*_ L ST ;; a,.t[";
.)?-4.' -
v 34 ‘-:
. ;'o:»' -wf
Native SO|I :m.v

Source: ERM, 2020. Used with permission.
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Knowledge Check
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Which condition is more amenable to sub-slab venting?

Scenario A

High permeability (gravel)
under slab s 'é~‘
?’ﬂ ‘e’
A *"-mf;, gl %”*
L ‘1‘*”
@w‘ Concrete e L

h
l:?""‘{ BT f‘)t_L)

-)?. -
Gravel AN
3‘“‘. ...l |
FAgy
,;. tﬁ ,3
Native Soil '}w hv i

.‘»ﬂ: Z
é . o * ‘.‘\ ‘-’
.-,}. -—."..'f." L ‘:‘.“E"i_-"

Scenario B

Low permeability native soil
under slab %*3{33

,‘z»*k'._!-l.?‘ LS R "A . ! ;?:i
m*;\ Concrete VLol

o '.?-f..'*_ L ST ;; a,.t[";
.)?-4.' -
v 34 ‘-:
. ;'o:»' -wf
Native SO|I :m.v

Source: ERM, 2020. Used with permission.
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Scenario A

Measurement of SSV Performance (Gt underges

slab s a5

DR R O -YJ‘).}_:

Ji. Concrete 2}

. Gra : 3
» Measurement options / Suction Point vel :
. : ac ) o x — ] Native SO|I -

_ Differential pressure

- Tracer testing travel time

\-
\ {: / Velocity

] / /
/ ‘/‘
— ),/'
N
~-[=
1 . : s L.

Source: ERM, 2020. Used with permission.

Differential pressure can underestimate lateral influence of SSV
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Tech Sheet - Sub-Membrane Depressurization (SMD)

2
%

FLASHED
General Design s S~
» Most often used for dirt floors, crawlspaces, -
and compromised floors PVC DUCTWORK
\_,‘
» Negative pressure below sealed membrane
relative to interior space PRESSUREALARN |
» Membrane provides plenum for active SUmweme T B
. ] MEMBRANE I RINZ =N
mltlgathn ‘-__-4'—////.;%':-.-/{..\\/1
= T RN ] Ze AN ] ;\/ \L. ﬁ
» More residential than industrial/commercial SRR ZINTS IR ZINES LRSI E
AT N\ Zociean varor Lo | FOOTING

applications
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Figure 1 of the SMD Tech Sheet
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Tech Sheet - Sub-Membrane Depressurization (SMD)

Components
» Electric fan/blower
» Vent piping & valves

» Membrane sealed to walls and around pipe
penetrations

» Vapor collection piping/plenum under membrane

» Measurement equipment
(manometers, gauges, sensors, etc.)

» Optional: condensate bypass, emission controls Source: Arcadis, 2020. Used wifh permission.
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Tech Sheet — Crawlspace Ventilation (CSV)

General Design . \mg

» Crawlspace air replaced with fresh air &
DUCTWORK

» Vapor dilution via air exchange | e
CENTRIFUGAL

» Consider significant heating or cooling j e

=

Impacts o

=2 —T PRESSURE
::igfgéﬁlﬂ HEATER -~ ggﬁ‘t_ STES.!'EI-P-;}_-U GAUGE
I ENSOR [ =72 77 =7
» Used when other technologies are not T T e =7
SRS SNy e S/
feasible HBNTNGSEISON 2241117 147 S S

BASEMENT | AN TR RN,

ST =1 '.f\_‘||-\\,"7"“:'.1'

T =V R e e e N e =

SN RN T I SN

N T NN T N )N T ST ,;,'.\\';;;’_%’f
DCLEAN VAPOR N e

Figure 1 of the CSV Tech Sheet
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Tech Sheet — Crawlspace Ventilation (CSV)

Components
» Electric fan/blower
» Vent piping & valves

» Measurement equipment
(manometers, gauges, sensors, etc.) bl

» Optional: temperature actuated heating, Source ERM, 2020, Used wih permission
condensate bypass, emission controls
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Starting the Design Process...

Now that you have seen what'’s out there, let’s [y

assume you have chosen ]\
» active mitigation ( ,,
» the specific approach to implement '

Now what???

Source: Pixabay




Design Considerations Fact Sheet

Introduction and Overview of Vapor Intrusion Mitigation Training Team | Foct Sheet |

.

Conceptual Site Models for Vapor Intrusion Mitigation | checkist

Emergent Situation:
Identify Short-term

identify Long-term
Mitigation Strategy

Mitigation Strategy
J . Public Outreach during Vapor Intrusion Mitigation |
{Applicable for the entirety of ol strotegies) E
:ap'_‘: R_ESP:GMEMH Remediation and Institutional Active Passive Mitigation
e g_'“m" r a_pnr Controls as Vapor Intrusion Mitigation Fact Sheet
Intrusion Mitigation Mitigation
Fact Sheet B Fact Sheet Technalogy Information Sheets
[, Fact Sheet Technology Information Shaets [ Agrated Flaors
Technology -
Information Sheets Technolegy Information Sheets Crawispace Ventiletion (54 [ Suilding Design
" Heating, Ventilation, and ! insettutional Contrals (1C) || || Sub-membrane Depressurizstion (5w} I Epay Floor Cooting
Alr Condittaning (HWAC) Ientify - - —
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indioar Alr h:-lwt o Soiil Vapor Extraction (SVE) | Sub-siab Veniilolion (E5K) [ Passive Sub-Slab Venting Systems
Treatment I 1 i L]
) *
i Prafarantiol Pathway Secling Supporting Information for Design and Checklists for Active and Passive
and Ad Hoc ventilation Implementation of Mitigation Approaches Mitigation Approaches
Design Considerations | Postinstallationr « | ., S¥stem Design and Documentation |
| Fact sheet | Post-instaliation System Verifidaton® =)+ « o . . |
. e — Dperatian, Maintanance, and Menitaring | . . .
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Design Considerations Fact Sheet

Vapor Intrusion Mitigation (VIM) HouE |

-

> G u Ide th roug h deS|g n ConSideratlons Design Considerations Fact Sheet
» Relative im portance to a ctive miti g ation T Y Sl S

for active mitigation syastems, pasaive mitigaticn systemns, and envircnmental remectal technologies that need 1o oe

considerad a5 part of any design process

DOn’t Forget: 1 Introduction

, Take into account the CSM oy o s

» Plan for system verification

» Plan for future exit strategy
\‘-\ Hy 4 '5i :T_*-':re_r-ﬂ:ﬁc’:; derations that are oscussed in maore oetall below and evaluates their fypical Impartance

an acthe (562 ITRE Achive MiTigation Fact Sheef, syste

s5ive (S8 ITRD Passive Mitkgadian
\\ 4 Fact Sheat) systam, ar an envinanmertal remediation technology (see Remadiation and institutional Controls as Vapar

intrusion AMifigation Fact Stheed]. kiote that the moortance of any factor can vary depending on site- and building-specic

Source: Pixabay
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Design Considerations — Building Conditions
New Construction

» Different components will be
considered versus existing buildings == S

» Typically combined with passive
mitigation technologies

» May be designed and installed but

not activated




Design Considerations — Building Conditions

Existing Buildings

Factors included in design may be: Vent stack | TR
» Foundation type (multiple foundations) installation )

» Slab integrity

» Preferential pathways

» HVAC

» Building dimensions

» Exterior facade requirements

Source: Clean Vapor, 2020.
Used with permission.

Sealed floor
cracks

Source: ERM, 2020. Used with permission.
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Design Considerations — Sub-slab Diagnostics

» Diagnostics used to determine
» Suction point configuration
» Number and size of fan(s)

» Pressure field extension (PFE) testing
» Differential pressure measurements

» Other diagnostics like tracer testing
may also be used

Source: ERM, 2020. Used with permission.




Design Documentation — Design Work Plan

» Design basis

» System components and system layout

» Permitting

» Installation instructions and specifications
» Construction quality assurance (CQA)

» Plan for verification and OM&M

» Plan for exit strategy

Source: Pixabay
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System Design & Documentation Checklist

Introduction and Overview of Vapor Intrusion Mitigation Training Team | Foct Sheet |

.

Conceptual Site Models for Vapor Intrusion Mitigation | checkist

Emergent Situation:

. identify Long-term
Identify Short-term P
Mitigation v Mitigation Strategy
J . Public Outreach during Vapor Intrusion Mitigation |
{Applicable for the entirety of oll strotegies) k
:‘gp'_‘: R_esp:ﬂnsﬁand Remediation and Institutional Active Passive Mitigation
entl a_ltmn r a_pnr Controls as Vapor Intrusion Mitigation Fact Shest
Intrusion Mitigation Mitigati
itigation Foct Shast Technoloay Inf ionsh
Eorct Sheat | P ) echnalogy Information Sheets
I— ol See Technalogy Information Sheets | Aerated Floors
Technology I -
Information Sheets P Technolegy Information Sheets Crawispace Ventiletion (C5] [ Building Design
* Heating, Ventilation, and | institurticnal Contrals (1C) || || sub-membrane Depressuranon st || | [ Epaxy Floor Coating
Alr Condittaning (HWAC) Ientify - - —
iodification Lomg-termt Multiphose Fxtroction [A4PF) ] Sub-stok Depressurization fSSOF |_ Passive Barrer Systems
indioar Alr h:-lwt o Soil Vapor Extraction (51E) | Sub-siab Veniilalion (55 [ Passive Sub-Sleb Venting Spstems
Treatment I 1 1 ]
) *
p E——— Supporting Information for Design and Checklists for Active and Passive
and Ad Hoc Ventiiati Implementation of Mitigation Approaches Mitigation Approaches I ! | T - -
e vendatian g s e 1 System Design and Documentation ]
Design Considerations Post-Installation | System Designond Documentation | | L. |4 . -
| Fact sheet | Post-installation System Verification |
Information Sheet for Operation, Maintenance, and
Emerging Technology I Monitoring /Exit Strategy
Aerabic Vaper Mitigation Barrier [ALME)
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System Design & Documentation Checklist

Active Mitigation Checklist

» Walks through each design for

Existing Buildings and New Construction

CO n S I d e ra tl O n Details and types of active mitigation can be reviewed in the Active Mitigation Fact Sheet. The

primary active technologies that are the focus of this design checklist are sub-slab
depressurization, sub-slab venting, sub-membrane depressurization, and crawlspace venting,

> P rO m tS u Se r fO r S I te - S eC I fl C and these technologies are detailed in their respective technical information sheets. This section
focuses on design checklist considerations for existing buildings where the design needs to

accommodate an existing building slab. Some of the considerations in the checklist below may

also apply to new construction if an active system such as a sub-slab depressurization (SSD)

I n fo rl I l a tl O n system is being installed. This is different than mitigation of new construction that consists of a
passive barrier or aerated floor. For the passive mitigation systems, see the passive mitigation
N I I . b | . bI checklist below.
y p p 1. ACTIVE MITIGATION SYSTEM DESIGN AND DOCUMENTATION
fO r a | I Sltes e Have all the building slab areas been fully characterized for O Yes COJNo [INA

contamimnants?
e Has pressure field extension (PFE) testing been completed? COYes CONo OONA

1.1, Selection of system materials and methods

e Were total building footprint, foundation type, and under-slab [0 Yes CONo [ONA
compartments (created by haunches, thickened slab, or
clevation changes) considered in the design process?
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https://vim-1.itrcweb.org/system-design-and-documentation-checklists/

Summary

» Definition of active mitigation

» Common active mitigation approaches for new
construction and existing buildings

» Considerations for designing an active
mitigation technology

» Key elements in active mitigation system
design

» Design documentation
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Figure 1 of the Sub-slab Depressurization (SSD)
Technology Information Sheet.




Next Steps

» Install the system as designhed
» Verify effective installation and operation
» Conduct routine OM&M

» Monitor and plan for an exit strategy

Source: Pixabay




Source: Pixabay




+ INTERSTATE -+

ADVANCED
ENVIRONMENTAL
SOLUTIONS

COUNCIL
ADOTONHDAL

I1RG

# AHOUININDEY =

Passive Mitigation
Approaches

Source: thenounproject.com.
Used with permission.

e 1
ERIS

. e . ! ! 5
ECOS INSTITUTE OF THE STATE



Objectives of Module

» Passive mitigation definition

» Technology overview

» Design considerations

» Installation planning

» Construction quality assurance




What is Passive Mitigatione

» Block or divert contaminant vapors
from entering building

» Does not rely on mechanical means
(e.g. blower)

» Relies on natural mechanisms

Source: Adapted from ITRC.




Passive Mitigation Fact Sheet

» Summary guide to the content in
other work products

» Summaries of both common and
less common passive technologies

» References to previous ITRC
documents and various state vapor
intrusion guidance documents

Vapor Intrusion Mitigation (VIM)

Passive Mitigation Fact Sheet

1 Introduction

sasive mitigation of the Wi pathway involves interception, dilution, diffusion, or diversion of soill gas entry into & structure
h o mmackarical 2
&l
atio
235 ost o
-
2MEs

2 Passive Mitigation Types

te cumentation focuses on three geners! categories of passive mitigation technologies


https://vim-1.itrcweb.org/passive-mitigation-fact-sheet/

Tech Sheet — Common Passive Barrier Systems

Asphalt Latex Membranes (ALM)

Source: EPRO Services, Inc, 2020. Used with

permission. -
ey
Thermoploshc Membranes (TM) Composite Membranes (CM)
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Tech Sheet — Passive Barrier Systems

Asphalt Latex Membranes (ALMs)

General Design

» Barrier to prevent VI in new buildings
» Typically comprised of

JUR = —

» Base |ayer Concrete Floor Slab._ ==z SR —_-l_‘d;f_.‘ 1
Protective Layer\l_ ® ‘:\"\\\5"\*«' ,,,,,, e g
» Continuous spray-applied asphalt Spray-on ALM 3 .
ase Layer—.q
> Cap sheet Permeable Substrate’{ y »
> EffeCt|Ve fOI‘ d W|de I‘ange Of Passive sub-slab venting system __
Conta m | na nts Figure 1 of Passive Barriers Technology Information Sheet.

ESEARCH
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Tech Sheet — Passive Barrier Systems

Asphalt Latex Membranes (ALMs)

Installation

» ALM application to Thermoplastic
Membrane

» Manufacturers provide specific
installation instructions

Source: EPRO Services, Inc, 2020. Used with permission.




Tech Sheet — Passive Barrier Systems

Thermoplastic Membranes (TMs)

General Design

» Single layer sheet systems with
heat-welded seams -

» TMs are different (thicker) than ?"5;.-:-“"
"moisture vapor barriers" -

» Effective for a wide range of L s
Contamlnants Uemt Pige ——

Structural Cancrete Foundation/slab

7 _ ‘A = _"4— Sand Above Vaper Barrier (Optional)
©__—— Heal Welded Overlap Seam

Fillet Exirusion Bead

Al Barrier Fiald Joints Shall
be Overlapped a Minimum of §" __ 60~Mi1 KBPE Liner with

= continuousiv Welded Seam

HOPE Liner Flllet Extrusion Seam Overiap Delall

January 2021

Source: Geokinetics, Inc, 2021. Used with permission. =!It Typical HOPE Vapor Barrier Sysiem




Tech Sheet — Passive Barrier Systems

Thermoplastic Membranes (TMs)

Installation

» Heat-welded seams

» Terminations require mechanical fastening

» Pre-fabricated boots to seal penetrations

» Manufacturers provide specific installation instructions

| e

Source: Steve Weiterman, 2020. Used with
permission.




Tech Sheet — Passive Barrier Systems

Composite Membranes (CMs)

General Design _
» Typically comprised of multiple materials,  owcionsnee
such as sprar o |
» EVOH Metallized Film i
» Metallized films %

» Spray-on emulsion/ALM

Low-Profile

» Effective for a wide range of contaminants

Source: Land Science, 2020. Used with
permission.
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Tech Sheet — Passive Barrier Systems

Composite Membranes (CMs)

Installation

» Seams and penetrations sealed by various
methods

» Manufacturers provide specific installation
instructions

Source: Vadose Remediation Technologies,
2020. Used with permission.




Tech Sheet — Other Passive Systems
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erated Floors

Source: Vapor C B : . : & - S ! Building Design
Mitigation Sciences, LLC, L e oo .y N
2020. Used with permission. :

Epoxy Floor Coatings (EFCs)

Passive Sub-S Figure 1 of Epoxy Floor Coatings Figure 2 of Building Design
Systems Technology Information Sheet. Technology Information Sheet.
3R E 54
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Tech Sheet — Aerated Floors

Vent riser pipe
Y=g~ to roof

Void
Concrete Slab

» Create continuous void space under slab

» Low resistance to air flow, air exchange
rates are high

» Most applicable to new construction

» Proprietary forms designed for all building
types

» Designed for SSV or SSD in either passive
or active mode

Source: Vapor Mitigation Sciences, LLC,
2020. Used with permission.
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Tech Sheet — Passive Sub-Slab Venting (SSV) Systems

» Fundamentally different from SSD

» Relies on pressure differences to induce flow

» Most applicable to new construction

» Often used in conjunction with passive
barriers to improve performance

» NO power source required

Figure 1 of Sub-slab Venting
Technology Information Sheet.

. #— Exhaust Vent
Colder Air Hnastien
ik

Warmer Air

Permeable _T ,
aggregate

to allow airflow

Concrete slab

"y A
[ Collection networ
i £

TRy I Collection plenum
L

B g VL




Tech Sheet — Passive Sub-Slab Venting (SSV) Systems
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Figures 1 and 5 of Sub-slab Venting

Technology Information Sheet.
«—— Exhaust Vent
Colder Air
Warmer Air
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Tech Sheet — Epoxy Floor Coatings (EFCs)

» Applicable to all building types

» Most applicable to existing
building floors/walls as a passive
VI barrier

» Involves concrete surface
preparation prior to application

» Can protect concrete
» Requires specialty applicators

Figure 1 of Epoxy Floor Coatings Technology Information é'hee’r.-
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Tech Sheet — Building Design for Passive VIM

Vented Garages

» Mainly city setting where space is limited

» Naturally vented (passive) or
mechanically vented (active)

» Design and OM&M often included in
building code

» Adequate ventilation rate needed to
mitigate VI

Figure 1 of Building Design Technology
Information Sheet.




Tech Sheet — Building Design for Passive VIM

Raised Foundations or Crawlspace

» Temperate climates

» High water tables/flooding

» Naturally induced air exchange

» Adequate ventilation rate needed to mitigate VI

Figure 2 (top) and 3 (bottom) of Building
Design Technology Information Sheet.




Knowledge Check

Which mitigation technology is commonly used in
combination with a passive barrier system? (

A. Aerated Floors &
B. Epoxy Floor Coatings

C. Passive Sub-Slab Venting Systems
D. None of these

Source: Pixabay




Knowledge Check

Which mitigation technology is commonly used in
combination with a passive barrier system?

A. Aerated Floors

B. Epoxy Floor Coatings

C. Passive sub-slab venting systems
D. None of these




Starting the Design Process...

Now that you have seen what’s out there, let’s

assume you have chosen .,
» Passive mitigation |
» The specific approach to implement &

Now what???

Source: Pixabay




Design Considerations Fact Sheet

Introduction and Overview of Vapor Intrusion Mitigation Training Team

Conceptual Site Models for Vapor Intrusion Mitigation | checkiist |

Emergent situation;

Identify Long-term
Identify Short-term L
. Mitigation Strate
Mitigation Strotegy o &
J __ Public Outreach during Vapor Intrusion Mitigation |
fApplicable for the entirety of oll strotegies) \/
:gp'_‘: R_esp;}nssand Remediation and Institutional Active Passive Mitigation
entilation Tar Vapar Controls as Vapor Intrusion Mitigation Foct Shest
Intrusion Mitigation Mitization
Farct Sheet ; E Foct Sheet Technology Information Sheets
o Technology Information Shaets | Agrated Fiaors ]
Technology A
Information sheets v Technology Information Sheets Cravdspace Veatietion (051K [ Building Dewigr ]
" Heating, Ventilation, and U . instittianal Contrals (iC) || || suib-membrane Gepressurzavon sy | [ Egazy Floor Cooting ]
Alr Sonditiening (HWACH tientify | | - - —
idodification Lomg-ternt fdwlnphese Cxtraction [RARE] ] Sub-slak Depressurization (R50F |_ Fassive Barrier Systems ]
Mitigetion | | -
Soil Vopor Extraction (SIE, Sub-siab Ventilation (551 i i
indoor Air Strotegy (el il i 1005 ] siau en o (E5LY [ Passive Suk Slob Venting Spsi=ms ]
Treotment l l t . i
I Preferential Pocbway Seofing 1 Supporting Information for Design and Checklists for Active and Passive
g Ad Hoc Ventiation Imnlementation of Mitigation Approaches Mitigation Approaches
_ : Design Considerations "7 ‘bostiinstallation b ||, Sﬁfﬁmf’ﬁrﬂ" ond Documentation |
| Fact sheet | Post-instaliotion System erfficbetn « f . L, |
L — | Operation, Maintenonce, and Moritoring ] ’ - - -
Information Sheet for Operation, Maintenance, and " [* = = . Design Considerations
P& # r L.
Emerging Technaology I Monitoring /Exit Strategy LI SR .
Aerobic Vopor wMitigation Garrler (MG} | e, .. Fact Sheet
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https://vim-1.itrcweb.org/design-considerations-fact-sheet/

Design Considerations Fact Sheet

» Guide through design considerations

» Relative importance to passive mitigation

Review the CSM.

» \What are your COCs? 7
» How strond is the vapor Source:

» Where is the vapor _sou;ce located
relative to the bundlng.

~ ™

——

Source: Plxabay
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Vapor Intrusion Mitigation (VIM)

Design Considerations Fact Sheet

mitigation of vapors asaociabed with vapor intrusion (V1). Thia fact aheet describes the mast common design conaiderationa

for active mitigation syatems, passive mitigaticn systemns, and emircnmental remectal technaologies that need 1o oe

considerad a5 part of any design process

1 Introduction

rdultiple tactars affecting the suitabdity and efficacy of 8 mitigation ayatam ahauk b

and approvel process, as discussed In this fect sheet The selected technalogy should be based on a good understanding of

ed a series of facl sheels thal summarizes the latest =ciance, engineering, and lechrolagies regarding the

2 pongioered during the oesign review

ged (W1 CEM) [see I TRC Conceptusl Sife Models fov Vapor infrusion Mitigahion Fact Shaeti snd aole

T, MR MESEanss, ANc/or &N e rem mental remedatan tec l'.ll_l',

25ign process should bagin with a consideration of tha W1 DM elemants spplicable te mitigation snd the remecy

anfrod, demonstration of

Table 1-1 lgentfies the design canziderations that are o scussed In mare ostall below and evaluatas thairt

............

and mpact on the design of an asthe (582 ITRC Achive Mithgation Fact Shaef] system, passive (e ITRC Passive Mitgation

Fact Sheafi systam, ar an emviranmental remadiation tecknology (see Remediation and institutional Cortrols as Vapar
intrusion AMifigation Fact Stheed]. kiote that the moortance of any factor can vary depending on site- and building-specic

ertainng 10 %21 vapor Condrions &8 the SIEs, 'wWheinar agplyng an sChve SYEIem, passia
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Design Considerations

Drawings

» Materials used

» Layout of system components,
including vent, stack, and
monitoring points

» Installation instructions and
specifications

VI'4S MEMBRANE CONFIGURATION 9

EOT T2

» Performance testing

NNNNNNNN
MITIGATION
SYSTEM DETAILS

TYPICAL HDRIZONTR;.&&T:AI\T}:&E‘F VI M S _2

T OB

VERTICAL TO HORIZONTAL TRANSITION FOR
LATERAL BELOW ROGEP-EP.E 28

m Sp 17

VIS MEMBRANE AT TYPICAL INTERIOR WALL
o e

Source: Terracon Consultants, Inc, 2020. Used with permission.
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System Installation Planning

Pre-Construction Meeting

. . . . CHECKLIST
» Include all persons involved with the installation

» Include ancillary trades who might impact the
performance of the VIMs

MHRIRIRIEIRKI

Source: Pixabay




Design Considerations
System Verification

» Incorporate quality assurance & quality
control (QA/QC) into design

» QA/QC sources:

» Manufacturer’s specifications
» Applicable regulations

» Site-specific considerations

» System Verification
» Smoke testing/Tracer gas testing
» Coupon sampling
» Oversight documentation

.- — -“‘ . =
Source: EPRO Services, Inc, 2020. Used with permission.
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Design Considerations
New Construction vs. Existing Buildings

<« High level of control
iIn New Construction

Must work around »
conditions within
Existing Buildings

Source: Contractors Waterproofing, 2021.
Used with permission.
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Design Considerations - New Consfruction

» Building-specific customization
of mitigation system

» Coordination with multiple
construction trades required

» VIMS design drawings aid in
successful installation

» Able to combine mitigation
approaches

Source: Kelly Johnson, 2020. Used with permission.




Design Considerations - Existing Buildings

» Conditions may limit the passive
technologies which can be used

» Foundation can impact system
effectiveness

» Building modification may be necessary
to accommodate mitigation system

» Planning and construction oversight
required

a0 - T y R T -
il 5 " 5t s, e e - e e

Source: Land Science, 2020. Used with permission.




Knowledge Check

What is the most important element of good design?
A. Figuring it out as you go {
B. Skipping the CSM |

C. Letting the project team know you want passive
mitigation
D. Proper site evaluation and planning




Knowledge Check

What is the most important element of good design?
A. Figuring it out as you go
B. Skipping the CSM

C. Letting the project team know you want passive
mitigation
D. Proper site evaluation and planning




System Design & Documentation Checklist

Introduction and Overview of Vapor Intrusion Mitigation Training Team

Conceptual Site Models for Vapor Intrusion Mitigation | checkiist |

Emergent Situation:
Identify Short-term
Mitigation Strotegy

Identify Long-term
Mitigation Strategy

J __ Public Outreach during Vapor Intrusion Mitigation |
fApplicable for the entirety of oll strotegies) \/
:gp'_‘: R_esp;}nss and Remediation and Institutional Active Passive Mitigation
entilation Tar Vapar Controls as Vapor Intrusion Mitigation Foct Shest
Intrusion Mitigation Mitizatien
Furct Sheet ; E Foct Sheet Technology Information Sheets
o Technelogy Information Sheets | Azrated Fiaors |
Technology 4
Information sheets v Technology Information Sheets Cravdspace Veatietion (051K [ Building Dewigr ]
" Heating, Ventilation, and U . institutianal Contrals {ic) || || sui-membrane Gepressurzavon st | [ Egay Floor Cooting ]
Alr Canditanine (HAC) tdentify | | - . —

Wiodification Lotg-termt Kultiphess Cxtraction (AAPF) ] Sub-slak Qe prossurizotion (8500 | Fossive Barnier Systems ]
indpor Air h;‘fm‘l‘?::;’n Soit Vapor Extraction (SVE) ] Subi-siab Venditation (551 [ Possive Sub Slob Venling Spsismy ]
Treotment l l t . i

| Breferential Pothway Sealing | Supperting Infermation for Design and Checklists for Active and Passive
and Ad Hoe Ventligtion Implementation of Mitigation Approaches Mitigation Approaches Y TR | 1 1 Syst&‘m Desfgn and Docum entaﬁgn ]
_ : Design Considerations Post-Installation | system Design ond Documentgoon P e | D
| Fact sheet | Post-instailation System Verificonon |
| Cperation, Mairtenoncs, and Wonitoring |
Information Sheet for Operation, Maintenance, and
Emerging Technology I Monitoring/Exit Stratagy
Aerobic Vapor Mitigatisn Sarrier (AVMIB) |
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https://vim-1.itrcweb.org/system-design-and-documentation-checklists/

Summary

» Define passive mitigation
» Major categories of technologies
» Key elements of system design

» Importance of Quality Assurance, oversight,
and documentation

Source: thenounproject.com.
Used with permission.




Next Steps

» Passive mitigation system verification
» Conduct routine OM&M

» Assess need for continued operation
of passive mitigation system

» Consideration for these steps are
covered within another module.

Source: Pixabay.




Source: Pixabay
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System Verification,
Operation, Maintenance, and
Monitoring, and Exit Strategy

IMS
s it working?¢
s it still working¢
s it still needed?

Source: Pixabay (adapted




Objectives of Module

» How to use the ITRC documents in your work
» Importance of early communication

» How to verify VIMS success

» How to address underperformance

» Planning for discontinuing a mitigation system




Communicate with your Stakeholders

Concurrence with stakeholders is critical during design:

» Keep stakeholders informed

» Confirm acceptable confirmation testing
» Select appropriate performance metrics
» Define acceptable scenarios for shutdown

Don’t Wait Until
the Last Moment

Source: Pixabay




Post-Installation Fact Shee

Vapor Intrusion Mitigation (VIM)

» Key considerations for VIMS
verification

miligation of vapors sssocialed wilth vapo ntrusion (V). This Fact shesl describes the most commin post-instalation

Post Installation Fact Sheet

= = considerations for aclive mitigation systerns, passive mitigation syslams, and emvirnmental remediation echredogies that
' M u Itl p | e tec h n O I Og I eS need to be considered as part of any mitigation system verifization testing process

1 Introduction

> D u ri n g - CO n St r u Cti O n CO n S i d e rati O n S Atter e Imglesnientafian of a MiQaTion stateq post-nStalation venicaton and TG 1o Corm achievement ofthe

dasign and operating peranteters 1S required. It uring this time that the concaptual site miodel (T validated anc the

1esting perforrmance sps cifizations, typica ¥ using multiple spproaches

zuld consider or t251s they may complete after imolementation of 3

d price o operation, mainterance, ard moritaring (OWMEM). Emerging technologiss,

hat professionals sh

mitigation strategy for confinmation

SUCH &5 saralic vapar rmiligation bamicrs (AVNE], s ool addressed within this Tac] shesl. Pléass s tha Aermbée Vapor

Mitigafion Bavrier Techmofogy infanmalion Sheed Tor moes informarion

2 PreConstruction and During Construction

r5ight conducted during instalation are a5 import

Attzntion te thesa items will greaty

rplerment; v The Terrrlity of i

a1 quality assusancs (DDA during instalkation wi

and cormpleacity &f The buiding and the mitigation syatem o be consinicied

Pric o conainaction, plan the post-installation edaluations and decumentation requirsment s, and communicate them to the
nataller and CO& represantatra)s). Obtain necessany permits for iInstallshon and oparation, and plan bt to mest the permit

requirements, including thase for closure of the pemmit
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https://vim-1.itrcweb.org/post-installation-fact-sheet/

Verification — Is the VIMS Workinge

» Use building condition survey

» Confirm VIMS was installed as designed:
» Verify installed components
» Verify proper operation

» Adjust as needed

3 N

“Source: Integral Consulting Inc, 2020:
Used with permission.




Documentation

& Critical foundation for future condition
&= cvaluation

| & » As-built drawings
% » Verification performance data




Example System Performance Metrics

» Vacuum field or pressure differential across slab
» Smoke/tracer gas testing

» IA/SG Sample results

» Long-term institutional controls

e Tt oy JOISTON I ‘5‘?&:
» System vacuum and airflow e s ERE T LR
» Other system/regulatory-specific
metncs Source: Geosyntec, 2020. Used with permission.
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Post-Installation VIMS Verification Checklist

» Field-ready checklist
» Active
» Passive

» Template for state-specific or
site-specific needs
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i "ha Vapor Intrusion Mitigation Training (VIMT)

VAPOR INTRUSION MITIGATION SYSTEM
POST-INSTALLATION VERIFICATION CHECKLIST

The purpose of this checklist is to provide the user with a selection of tools to verify that the
appropriate system components for the vapor intrusion mitigation system (VIMS) were installed
and the system is operating as designed. This information applies to the four most common active
mitigation systems (SSD, SSV, SMD, and CSV) and passive systems that are described in the
associated Fact Sheets and Technology Information Sheets. The user of this checklist should
review the VIMS design or as-built documentation prior to completing this checklist.

This document was prepared in consideration of multiple types of VIMS. Not all the information
presented below is necessary to document system operation for all types of systems on all types of
buildings. The user should be able to identify which criteria below best represent effective
operation for their specific mitigation system and which criteria will validate the conceptual site
model for the VIMS that was implemented. Timing on when to collect post-installation verification
data may vary and more than one event may be reasonable. Sce the Post-Installation Verification
Fact Sheet for additional information on timing a post-installation verification site visit.

Instructions for Use: Major system components are grouped below for this checklist, and one or
more of these groups may not apply to a particular VIMS design. Those groups can be marked as
Not Applicable by selecting the *X” box to the right of the group.

Design elements within these groups that will apply should be selected appropnately using the
dropdown boxes included for this checklist as:
Yes—the design element was considered and documented
No-—this item was not considered and may be relevant to the overall system performance,
applicable guidance, and/or best practices
NA-—not applicable to the system design or operation



https://vim-1.itrcweb.org/post-installation-system-verification-checklist/

Knowledge Check

When is it most important to develop verification
procedures and an exit strategy? ‘

» During VI investigation T

» During mitigation design and planning f

» At the time of mitigation implementation 1
L

» After construction

> Never Sourcé: Pixabay




Knowledge Check

When is it most important to develop verification
procedures and an exit strategy?

» During VI investigation

v'|During mitigation design and planning
» At the time of mitigation implementation
» After construction
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OME&M/Exit Strategy Fact Sheet

Vapor Intrusion Mitigation (VIM)

» Strategy for ongoing,
acceptable performance

» Framework for exit strate
r W r r X I g y envirenmental remedizl techno ogles that reed to ke congidered as part af any desgn pracass. [n aaditian, & tarminaton or

&

Operation, Maintenance, and Monitoring Process/Exit Strategy
Fact Sheet

TR has developed a seres of fact sheets that summanzes the lates: science, anginearing, and technologies reganding the

mitigatian of vapors associgted with vapor intrusion (VI). Thes process fact sheet describes the mast commean Operaticn,

axit afrategy is dscusssd in this process fact shest

» Early stakeholder engagement

After the mitige

~aimimissioned, the aparation, meattenance, &d matitorng

[ORAEM) plan plz y role in demorstrating © & wapor intrusion mitigation systern (VIMS)

Thes tact sheet deseribes the key considerations of Qb strategies will typically require more comples
OMEM proc g5, The key t i o gather data 1 1 rnantering 1 o opergte as desgned, with the geal

Emerging technologies, such as aenchic vapor mitigation barmers (AVMB), are not addres: rocess fact

B
e the Aerobic Vapor Mitigation Barmiers Technology lnformaition Shes

2 Operation, Maintenance, and MONITORING Plan

AERA plan provides irstruetions for VIBAS aparation and ugkeen and should be prepared Tor sach installed VIMS. Details
af a typical O0EM plan can e found in S2ction 83 and Section J.5 of in the 2014 ITRC Patralawm Vaper intrusion [FET)
socument ITRG, 2014 ). Information in these sectiors provides detals for OMEM plan cont

o - . Is

somazarad ta perfomnance dun 10 SyEtan SOMMISSasn g

E at GLRIES 15

meral ared is no

YIMS is not working and ro defects in the syslem compongnts have been identiied, ITREC recommends ne-gvalugti
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OM&M —Is the VIMS Still Workinge

» Determine if VIMS continues to meet performance

metrics \ 3
» Analyze the cause of malfunction and o

implement corrective action

» Inform stakeholders if VIMS
IS not meeting performance metrics

» Assess results for potential to terminate VIMS

Figure 5 of the Sub-slab Depressurization
Technology Information Sheet
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Process Fact Sheet Rating System

Supporting Information for Design and
Implementation of Mitigation Approaches
Design Considerations Post-Installation . . oee . . ”
Fact Sheet Foct Sheet Ratings provided by mitigation “type
A
Operation, Maintenance, and { \
Monitoring/Exit Strategy - - -
Active Passive Rapid
Fact Sheet . . . iati
Design consideration approaches | approaches | Remediation | response

VI CSM considerations
/
Cafeg or y _» Vapor source and concentration

Prin CipCIl consideration / Vapor source and concentration o o ®
Geology and hydrogeology
SUbJeCT maftter Subgrade soil type - (- o -
Depth .to groundwater/high water ° ® °
conditions

Key | High impact ® | Medium impact © | Low impact @ | Not applicable —
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Process Fact Sheet Narrative

g—
Supporting Information for Design and Subgrade Soil Type: In most cases, the propertiss of soils immeadiataly sdacant 1 the building (e.g., below the slab or peat 1o
Implementation of Mitigation Approaches foundation walls and footings) have the greatest impact on

Design Considerations Post-Installation

active mitigation technologies that require the mowvement of air
and/or the propagation of vacuum below the slab. Soil type plays a major consideration for active mitigation strategies and

makes some remediation technalogies difficult to implement. Far a maore detailed description of methods to test and

Fact Sheet Fact Sheet rmathernatically model the sub-slab permeability and fransmissivity ses (Mcalary et al, 2018 ). See Section 2.5 of

Appendix .1 in the 2014 ITRC PVl doctment (ITRC, 2014 =) for mare information on the consideration of soil type in active
Operation, Maintenance, and mitigation
Meonitoring /Exit Strategy

Fact Sheet High Impact: Permeability of the sub-slab il maternzl and underlying soil controls the

I

pressure field extension (PFE) and air flow rates and, therefore, the degree 1o which sub-

Active Mitigation slab depressurization (S50} and sub-slab ventilation (S5V) contribute to indoor air
Active Passive Rapid

Design consideration approaches | approaches | Remediation | response
VI CSM considerations

quality protection. This affects the spacing of suction polnts and fan size required to

nduce and maintain the negative pressure field beneath the structure.

Vapaor source and concentration Low Impact: Fassive mitigation systems typically incorporate a permeakle layer beneath

WVapor source and conceniration barriers and around vent piping in new construction. It may not be feasible to incorporane

Passive Mitigation

Subgrade soil type

function best in soils that are highly permeable when retrofitting an existing building

Depth to groundwaterhigh waler
conditions

L] ] L] Environmental High Impact: Remediation wechnologies require the characierizat on of soils beyond the

Remediation subsurface to evaluate the effectiveness of the proposed technology. MPE and SVE are

Technology ganerally not applicable to low-penmeability soils

Key | High impact ® | Medium impact © | Low impact @ | Not applicable —

SOONS2S5 DYC

Low Impact: Hapid re:

3 3ir reaiment,

Rapid Response or other efforts that are focused inside the building, therefore sub-slab conditions are not

relevant
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Checklists

Conceptual Site Models for Vapor Intrusion Mitigation

Checklists for Active and Passive

Mitigation Approaches
l System Design and Documentation ]

Post-Installation System Verification ]

l Operation, Maintenance, and Monitoring ]

Primary prompt

Prompt to record _1
supporting information

Conditional (secondary) prompt ="

/1
/ /
Category

/ Hours/day of HVAC operation
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Clickable Check
Boxes
A
3. BUILDING CONDITIONS AND USE | )

3.1. Is the building’s heating system or heating, ventilating, and air  [§ffes [JNo [ NA
conditioning (HVAC) system operating?
If ves, pravide a summary below and explain in Section 5 if
the HVAC system operation could impact the effectiveness

of the mitigation system.

Editable

Fields

12

Climate controlled? O Yes ONo CONA

3.1.1. Is the building’s heating system or HVAC systemon [ Yes [ No [ NA
during this OM&M event?

3.1.2. 1s the building’s heating system or HVAC system
equipped with outside dampers?
If yes, how many? % opened

L ¥es LINo LINA




OM&M Checklist

» Field-ready checklist for
continuing verification

» Active
» Passive
» Remediation

» Template for state-specific or
site-specific needs
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m Vapor Intrusion Mitigation Training (VIMT)

VAPOR INTRUSION MITIGATION SYSTEM
OPERATION, MONITORING, AND MAINTENANCE CHECKLIST

Scope of Checklist: The purpose of this checklist i3 to guide the wser during the inspection of
a vapor intrusion mitigation system (VIMS) to (1) verify that the VIMS is operating as
designed and (2) determine if certain operation, maintenance, and monitoring (OM&EM)
activities are necessary for continued operation and effectiveness of the system. This checklist
13 intended to provide factors to consider when documenting that the VIMS is operating and
13 effectively mitigating the vapor intrusion pathway during the lifecyele of its operation. Not
all the information presented below iz necessary to document system operation for all types of
systems on all types of buildings, and some items may not be needed during every monitoring
event. The user should be able to identify which criteria below best represent effective
operation and responsible maintenance of their specific VIMS and if the conceptual site model
(vader which the system was designed) 15 still valid.

Prior to completing the inspection, it is recommended that the user review previously prepared
OM&EM plans. As-built drawings and perfommance (baseline) cntena are needed when
conducting inzpections of a VIMS. Monitoring scope, schedule, and methods may follow
applicable agency requirements, which may be amended on a case-by-case basis through
regulatory negotiation and approval. Where applicable, the monitoring and inspections must
alzo comply with standards of practice and applicable codes (electrical code, building code).

In some sitnations, OM&M plans may not exist or be available or were not provided to a new
operator or new building owner. Thus, the original as-built drawings and possibly the original
performance criteria may not be known. In these cases, the checklist below can still be used to
assist in developing the appropriate ongoing OM&EM parameters for that particular site,
although additional effort may be appropriate depending on the complexity of the building and
site conditions.
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System Shutdown = Is the VIMS Still Needed?e

» Plan for the exit early in the VIMS process

» Continually evaluate VIMS for meeting exit
conditions

» Specify the VIMS shut-down process

Source: Pixabay




Knowledge Check

Which is the most important post-installation
verification measure? {

» Vacuum field or pressure differential across slab
» Smoke/tracer gas testing

» IA/SG sample results

» Long-term institution controls

» System vacuum and airflow |
» [t depends Source: Pixabay
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Knowledge Check

Which is the most important post-installation verification
measure?

» Vacuum field or pressure differential across slab
» Smoke/tracer gas testing

» IA/SG sample results

» Long-term institution controls

» System vacuum and airflow

It depends
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Summary

» Early planning for verification, OM&M, and exit
strategy is critical

» ITRC provides comprehensive planning and
delivery tools (fact sheets and field checklists)
covering multiple technologies

» Keep in mind the three essential questions

IMS
s it working¢

s it still working?
s it still needed?

Source: Pixabay (adapted




Thank you for attending!

Questions

» Email further questions on today’s session to:
training@itrcweb.org

» Feedback Form & Certificate of Completion:
https://clu-in.org/conf/itrc/VIM-1/feedback.cfm

» Vapor Intrusion Mitigation Training:
https://clu-in.org/conf/itrc/vim-1

Source: Pixabay
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