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Background and History

* Multiple stakeholder groups approach EGLE to modify the review process
— Time consuming
— Inconsistent reviews and feedback
— Kept undergoing a stacking effect

 EGLE needed a process to:

— Get more staff involved with the process and able to make consistent
decisions

— Better inform on what information should be contained in a submittal
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Identifying the Major Points/Steps of a

Vapor Mitigation System (VMS)

/ \ Conceptual Site Model
(CSM)

Mitigation Installation and
Commissioning
*Not installed until after it goes
PI:_:m _______ through “commissioning”

* Additional changes and
modifications occur

1. Design

!

2. Installation

l

System is installed *Some changes can be
3. OM&M P
l e Must be completed prior to
4. System OM&M
Closeout
\Z -/
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Designh of a VMS

(T | 7\ * Information necessary to ensure the proposed system
1- Design has a reasonable potential of mitigating unacceptable
exposures
2. Installation * |dentifies performance metrics, how and where they
are measured, why they are appropriate for the
design,
3. OM&M o
* Includes: a description of the overall goal of the VMS,
v an understanding and discussion of how the VMS will
4. System . . p- .
Closeout function, the specific performance metrics used to
\C ~/  verify function, and an outline of the OM&M program.
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Installation and Commissioning of a VMS

e System s fully installed and successful in mitigating

(T A the risk under the expected range of site conditions
1. Design (i.e., commissioning)
l  Commissioning also is the process used to establish

and confirm the necessary operational parameters
* Report includes:

— System commissioning information

— Final performance metrics

| — Monitoring locations
% Syetem — As-built drawings

oseout
— ldentifies the expected OM&M Plan

2. Installation

1

3. OM&M
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Operation, Maintenance, and Monitoring (OM&M)

e

1. Design

~

2. Installation

3. OM&M

4. System
Closeout

* Ensure the continued operation and that the system
IS:

— Maintained

— Undergoes repairs or preventative maintenance
e |dentifies:

— Documentation to be collected and the process

— Alarms addressed

— How repairs or modifications to VIMS should be
handled

— How quickly things need to happen
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System Closeout

e N C The purpose this phase is to demonstrate the vapor
1. Design source(s) no longer pose an unacceptable risk
* VERY site-specific
5 Installation — How long does it take for the site to stabile and

II)

return to “normal” conditions

 Documentation includes verification that vapors no
longer pose an unacceptable health risk and
mitigation is no longer necessary

3. OM&M

4. System
Closeout
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2024 VIAP Guidance Update

Volume 1 — Volatilization to the Indoor Air Pathway (VIAP) Overview

Volume 2 — Investigation Methods for the Volatilization to the Indoor
Air Pathway (VIAP)

Volume 3 — Investigation Approach for Volatilization to the Indoor Air
Pathway (VIAP)

Volume 4 — Investigative Approach for Petroleum Volatilization to the
Indoor Air Pathway (VIAP)

Volume 5 — Response Activity

NNNNNNNNNNN

Volume 6 — Volatilization to the Indoor Air Criteria

ume 7 — Updates



Table of Contents

* Replaces the mitigation checklists

* Developed with multiple stakeholder input and in
accordance with published standards

* Establishesa “template” for each phase or bucket
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Describes and Identifies Information
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1.5. Detailed Building Information
1.5.1. Below Grade Building Features and Foundations

This section should describe the foundation type (i.e., footings, pier, columns, cast pilings, etc.)
and building portions that are below grade (basements, crawispaces, elevator sumps, pits,
utiliies, tunnels, etc.) that are in contact with the soil or the groundwater. If there are any
foundations that are unknown that may impact the function of the AVMS, thay should be
identified here and addressed in Section 2.2.

KEY SUPPORTING INFORMATION
. All below grade building features and foundations should be identified in plan
view
. Subsurface features should be depicted on the cross sections developed in
Section 1.4
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Makes the Transition “Easier” between Submittals

1. Design e s sl 2 Installation e e s e e 3, OME&M

COVERSHEET 2 COVERSHEET - - [ S F 13 (R—— - 43
1. INTRODUCTION AND CONCEPTUAL SITE MODEL (CSM) 2 1. INTRODUCTION AND CONCEPTUAL SITE MODEL..ocovcsismns ar s crimsimnn L INTRODUCTION oo e B T ———— |
1.1.  INTRODUCTION AND OVERVIEW ... . 2 11 INTRODUC TION AND OVERVIEW ..o ceres s s 11, SAEINORMATION.....
1.2, SITE SETTING AND DESCRIPTION OF STRUCTURE(S) ) 12, SMESETTING AND DESCRIPTION OF STRUCTURE(S) ... 1.2 PURPOSE OF THE DOCUMENT .,
1.3, SITEHSTORY .. -3 13, SMEHISTORY ............. 13 INSTALLER AND DESIGNFIBM ..o oaecvveres o cone s s erees s
1.4.  GEOLOGY/HYDROGEOLOGY 3 14 GEOLOEY/HYDROGEOLDGY «.vvveasr varmsmisans o N ———— o 3 14.  DATA COLLECTION AND OVERSIGHT...

1.5, DETAILED BURLDING IMFIRMATION, .. ves o 1rerms sesvoss soeses sstos o1 541m 1508 100050 1488 158141 41508 5001 SRR S04 800 150 15.  AS BUILT ANDCOMMISSIONING INFORMATION

15. DETAILED BUILDING INFORMATION..... "
16.  SoURCE AREAS AND CONTAMINANT CONDITIONS ..

1.6.  SOURCE AREAS AND CONTAMINANT CONDITIONS ... 16 SYSTEM OPERATION DOCUMENTATION ,
1.7. MaN-MADE PREFERENTIAL PATHWAY EVALUATION (IF APPLICABLE)...... ir MAN-MADE PREFERENTWL PATHWAYS [ NECESSARY). 17, ALARMS .
2. AVMS DESIGN AND PLANS 6 2. AVMS DOCUMENTATION AND AS-BUILTS . 1.  OMAMINSMCTIONS ANDMCHITORNS EOuIMiy

is CHANG ES AND STSTEM MIODIFOATIONS ... .ococ. ioooes s armii e icss s eie s enies s comai secasas ono et et s bt smtn snsmass s
2.1, OVERVIEW OF AVMS

2.2, DESIGN TESTING
23 PLaN OF PROPOSED SYSTEM

(] 1. OVERVIEW OF AVMS. ..
12 [+ | PO ——
23 AS-BULTSOF THE AV MS SYSTEM
2.4. BuILDING CODES AND PERMITS ... 24, ALARMAND PERFORMANCE INDICATOR [IF MSTALLED) |
25, MONITORING POINTS AND TEST PORT! 25.  BuiLDinG CODES AND PERMITS

PERFORMANCE OBJECTIVES 1 26 MONTORNG PONTS AND TEST PORTS
7. PERFORMANCE DBJECTIVES ..........
18, Sysrem Commassionms DOCUMENTATION

2. MAINTENANCE AND VISUAL INSPECTIONS oo e e

1. MECHANICAL EQUPFMENT ... ...
22, CAmmATION AND TESTING FOR ALARME, AND TELLMETRY
23 SEALANTS, BaRRERS, BATTERIES ...

3. MONITORING AND MEASURE MENTS ..

3.1, SYSTEM PERFORMANCE METRICS.
3.2, AVMSOPERATIONAL DOWNTIME .

31, VISUAL INDICATORS OF SYSTEM OPLRATION AND EFFLCTH ENESS.
32 PERFORMANCE METRICS ,

3. OPERATION, MAIN TENANCE, AND MONITORING [OMEM) PLAN

4. PROPOSED SYSTEM INSTALLATION OVERSIGHT 12
ADDENDUM A - EXAMPLE OPERATION MAINTEN ANCE AND MONITORING [OMEM) PLAN ..o 4. DATA AND DOCUMENTATION .o iix comasms ias o inss s0s sas sommamisns oss sar s ss a5m 1 bms i smss sas s 4w 18 40 S50 i sap
5. SYSTEM CO INING 13
1.  INTRODUCTION N 41 Data DOCUMENTATION. ...
5.1, SYSTEM COMM ISSIONING 4.2 DATA ANALYSS 43
5. U e Ceanly sl ) L1 S I crmATION 43 BUiLDinG OwNER [TENANT ENGAGEMENT NOTIFICATION FORMS AND DOCUMENTATION . ..o..o..ooeros conisne e seoess caress A6
AVMS DESIGN (FOR EGLE CONTRACTED AND FUNDED AVIMS ONLY]| 2 Pusecos THE Do
& ST e ( e 13 INSTALLER AND DESIGN Fis ATTACHMENT 1 = BUILDING SUBVEY . e ot .48

6.1.  AVMS DESIGN PROFESSIONAL ENGINEER AND LICENSE NUMBER..... ........

6.2 ENGINEERS ESTIMATED COST OF THE AVMS CONSIDERING DESIGN, INSTALLATION, AND COMMISSIONING
6.3, DESIGN FLOW (TOTAL AND AT EACH SUCTION PIT/EXTRACTION POINT) ......
6.4, DESIGN VACUUM (AT THE FAN AND AT EACH SUCTION/ EXTRACTION POINT)
6.5. SELECTED BLOWER/FAN WITH PUMP CURVES .....covvovvnn.
6.6 SYSTEM TOTAL DYNAMIC HEAD
6.7 PIPE SIZING
6.8, PIPELAYOUT SCHEMATIC W/ ANY VALVING ..oooocoeee
6.9. SUCTION PIT/EXTRACTION POINT(S) DESIGN/LAYOUT .......
6.10. LOCATION AND SELECTION OF ALLFLOW AND PRESSURE GAUGES .
SAMPLING LOCATIONS.........
FAILSAFE DEVICES...
PERMITTING EVALUATION AND INFORMATION. ....c.ovvvcenrianns
SEALANT INFORMATION .....
HWVAC AND BACK DRAFTING EVALUATION

14,  PARTY RESPONSELE FOR DATA COLLECTION ...
15 DEUGN AND COMMBSIONING INF ORMATION | REQUIRED ONLY IF THE OMEM 1S SUBMITED
AND COMMBSIONING REPORT). ..

16.  SYSTEM OPERATION DOCUMENTATON
L7, INSTALLED ALARMS «....coocioeinissinss
18 OME M INSPECTIONS AND MOMTORING EQUIPMIENT ... ... coeims vmimas imin rssms smsvss cssmson ssims smsss s ssmssn srssmss sasassssms e e

M

MAINTENANCE AND VISU AL INSPECTIONS

21, MECHANICAL EQUe MENT . A
2 CaLmraTion AND TESTING FOR ALARMS, AND TELEMETRY ...
23, SEALANTS, BARRIERS, BATTERIES ..

3. MONITORING AND MEASL - -

31 VISUAL INDICATORS OF SFSTEM OPERATION AND E FFECTWENESS
32 PERFORMANCE METRIES ......vcomsveeras vermss s s smsres

MICHIGAN ENVIRONMENTAL

ATTACHMENT 1 - BUILDING SURVEY 4,

COMPLIANCE CONFERENCE



Next Steps...

* Have been actively receiving comments from users of the Table of contents
 Will be released in Volume 5 — Response Activity in 45 to 90 Days

AVMS TOC PVMS TOC
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Case Study

Questions will follow the Case Study!
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e
Introduction: Active Vapor Mitigation System
(AVMS) Table of Contents and Case Study

* Document provides the framework/template for generating a more technically complete
VMS Design package

— Purposefully light on detail; left to designer to provide specific details

e Valuable tool to make compliance easier
— Decreases confusion as to EGLE expectations for planned VMS design
— Results in fewer comments on a design package submittal and timelier EGLE review
* Presentation Goals
— Describe how the TOC was utilized to develop VMS Design and Installation Specifications
for an approved RAP at a Case Study site

— Includes discussion of VMS installation and commissioning

— Highlights components of the TOC relative to case study site; not an exhaustive discussion
of the TOC or components

- Highlight importance of EGLE communication during investigative and design process

Lﬂshbeck
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Appendix A.1 — Design of AVMS, Section 1: Introduction and Conceptual Site Model

Case Study: Background

* Building constructed in late 1800s

* Three-story structure with
19,000 SF basement

- Basement floor ranges from 8 to
10 feet below grade

 Commercial on ground-floor level
with basement access for storage

* Residential on upper two floors

 Elevator, 4-foot-deep shaft pit in
basement




Appendix A.1 — Design of AVMS, Section 1: Introduction and Conceptual Site Model

Potential Source Areas

* Project initiated in pursuit of MSHDA
funding for rehabilitation of
residential/commercial structure

* Previous due diligence indicted release
from former onsite fuel oil UST

- Soil impacts above SSVIAC; no
indication of NAPL

— Groundwater >40 feet
 MSHDA concerned with historic dry
cleaners to east and south

- No reported environmental
conditions; but no known
investigations




Appendix A.1 — Design of AVMS, Section 1: Introduction and Conceptual Site Model

Geology/Hydrogeology

* Natural soils consist predominantly of well-sorted fine to medium sand with
occasional discontinuous lenses and layer of a sandy clay or silt to 45+ feet;
some areas of sub-slab soils clayey

 Groundwater at 42 feet; 30 feet beneath basement slab

* Groundwater flow not determined, assumed to be to the east toward nearby
river

ineers | Architects | Scient ists | Constructors
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Appendix A.1 — Design of AVMS, Section 1: Introduction and Conceptual Site Model

Basement Layout

BASEMENT LAYOUT * 3
e 11 areas separated by 2-foot- ( e i
. . 7 10 B
thick fieldstone walls and 8l ol 1 ||l
foundations; perimeter walls 6 A % |
include fieldstone and brick __d ;
)
i
i

.

il
1 i
il

] “L*
aEE
- i




Appendix A.1 — Design of AVMS, Section 1: Introduction and Conceptual Site Model

Floor/Wall Condition

* Mortar between fieldstone blocks
significantly deteriorated in areas,
particularly around perimeter walls

— Scope of mitigation to include
mitigation of perimeter walls due
to lateral sources

* Floor slab in good condition (where
present); some gaps along perimeter
walls and elevator shaft pit

* Significant gaps at some utility
penetrations




Appendix A.1 — Design of AVMS, Section 1: Introduction and Conceptual Site Model

Wood Floor

e 4 500 SF of basement has wooden floor

- Significantly rotted or missing around
perimeter walls due to leakage
stormwater infiltration




Appendix A.1 — Design of AVMS, Section 1: Introduction and Conceptual Site Model

Soil Gas Evaluation

* EGLE performed multiple investigations VAPOR PIN LOCATIONS
in 2022 and identified: - J 3
— Sporadic petroleum VIAC ] DE ol m
exceedances ¢ =74 |
— Consistent VIAC exceedances for T[] :
chloroform and PCE | | 4 S
- Highest PCE concentrations in soil gas| | - i
along south side of structure i , i i
* Fishbeck (Envirologic) brought on in July R e ——
2022 R e s
i
* MSHDA required design submitted as a |
RAP (Evaluation Plan) and a DDCC | @ w




Appendix A.1 — Design of AVMS, Section 2: VMS Design and Plans, Sub-Section 2.1 — Overview of AVMS

Mitigation Strategy and Goals

* Strategy

- Sub-slab and cross wall depressurization capable of producing a minimal -
0.02” WC pressure differential

— Address preferential pathways and seal cracks and gaps, elevator shaft pit,
cracks around utility penetrations

— Address potential leakage through wood floor and perimeter basement
walls
 GOAL

— Design/develop a mitigation system that will induce continuous negative
sub-slab/above-slab and indoor/cross wall pressure differential across the

building under typical building operating conditions
rfishbeck
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Appendix A.1 — Design of AVMS, Section 2: VMS Design and Plans, Sub-Section 2.1 — Overview of AVMS

Importance on Communication

e Early on in the design process, EGLE agreed:

— Lateral mitigation would only be required along the south and east
perimeter walls toward the dry cleaner sites

=" Due diligence work did not indicate any potential source areas to the
north or west beyond the adjacent streets

- |dentify and allow for an alternate demonstration to pressure (flow) should
an adequate pressure differential be difficult to obtain

= Vertical leakage as well through wall leakage could prevent the pressure
gradient from being maintained

e Saved time and resources

ineers | Architects | Scient ists | Constructors
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Appendix A.1 — Design of AVMS, Section 2: VMS Design and Plans, Sub-Section 2.2 — Design/Diagnostic Testing

Diagnostic Testing

e Determine

— Conditions are conducive to vapor
extraction

— Number of suction points and
blower size necessary to achieve
goals

* PFE testing initiated August 2022

* 18 PFE tests completed:

-9 of 11 areas isolated by known
interior fieldstone footer;

— Selected to evaluate cross-footer
and cross elevator shaft pressure
field extension

— Wood floor areas not tested




Appendix A.1 — Design of AVMS, Section 2: VMS Design and Plans, Sub-Section 2.2 — Design/Diagnostic Testing

PFE Test Results

* PFE test results indicated ROI at
distances of 12 to about 30 feet

* Cross-footer influence measured at
most locations

o Results somewhat subdued relative / | | Lk
to equidistant points inside a given . oo . e
footer

* Response measured beneath the wood
floor areas

* Able to get adequate response from
test points installed opposite the
elevator shaft pit from suction points




Appendix A.1 — Design, Section 2: VMS Design and Plans, Sub-Section 2.3 — Plan of Proposed System
Appendix A.2 - Install and Commissioning, Section 2: VMS Documentation and As-Builts, Sub-Section 2.3 — As-Builts of the VMS

Suction Point Layout

e 25 sub-slab suction points across basement, VMS SUCTION POINT LOCATIONS ;
centered within isolated footer areas A — =
1 N
- 2” x 2.5" long well screens from 0.5’ to 3’ T o DTB . ﬁo "l
below slab areas : I o
o q (%
- 2” x 2.5" long well screens from 4’ to 4.5’ - mat |- il
with upper bentonite seal below wood . c ool i ol oo
floor IR S | | 1
. « . | 4 I snn:‘ : g
— Large screen size (0.125-slot) to minimize IE I At i
pressure loss : — % 0
. . ' # #* 3 B 1
— Anulus backfilled with pea stone : | -
, _ , , - [E o i
e 9 exterior suction points in east and south PRI A R S——
: . Al e S R v
alleys adjacent to perimeter basement walls |

- 2” x 5" long well screens from 5’ to 10’ bgl,
across lower half of basement walls




Appendix A.1 — Design, Section 2: VMS Design and Plans, Sub-Section 2.3 — Plan of Proposed System
Appendix A.2 - Install and Commissioning, Section 2: VMS Documentation and As-Builts, Sub-Section 2.3 — As-Builts of the VMS

Exterior Suction/Test Point Schematic
e 7 pressure monitoring (test) points in east and south alleys, centered

between exterior suction points
- 2" x 2’ long well screens at center of adjacent perimeter wall

— Exterior test points allow for demonstration of air flow via smoke testing

— Exterior test points adapted to %” tubing and extended to interior
monitoring station for remote pressure monitoring

ez (i vz o vl
v I
b |

rmer Healir_1 Qil
-
|
.I. T i 1 | Basement
O i - & : = H SP-26 s Level
. 2 :

0l n
5730 3 SP-29 sP-28 A |SP-27 j
. f‘ \ : TP-55 { - ni B
7
Fine to course grained Sand with Gravel; Groundwater at 42' below ground level
1 l L L 1 1




Appendix A.1 — Design, Section 2: VMS Design and Plans, Sub-Section 2.3 — Plan of Proposed System
Appendix A.2 - Install and Commissioning, Section 2: VMS Documentation and As-Builts, Sub-Section 2.3 — As-Builts of the VMS

Sealing of Concrete Floors
and Fieldstone Walls

* Floor cracks sealed with cement and self-
leveling caulk
* Leakage through perimeter basement walls

— Assessed leakage via smoke testing
following system activation

= Not as significant as expected
- Significant leakage around utility
penetrations with deteriorated mortar
* Shallow leakage points sealed with caulk

* Deeper leakage points sealed with
expandable foam




Appendix A.1 — Design, Section 2: VMS Design and Plans, Sub-Section 2.3 — Plan of Proposed System
Appendix A.2 - Install and Commissioning, Section 2: VMS Documentation and As-Builts, Sub-Section 2.3 — As-Builts of the VMS

Wood Floor

e Shore up deteriorated floor areas

* " subfloor across entire wood
floor area

* Applied an 80-100 mil
spray polyurea coating

* Not designed as contaminant
barrier

* Create an upper seal to
propagate flow beneath the
wood floor areas




Appendix A.1 — Design, Section 2: VMS Design and Plans, Sub-Section 2.3 — Plan of Proposed System
Appendix A.2 - Install and Commissioning, Section 2: VMS Documentation and As-Builts, Sub-Section 2.3 — As-Builts of the VMS

Conveyance Piping

 Utilized client’s contractor for piping,
— Familiar with the building

— Coordinated exterior piping runs
with replacement of concrete as part of
the rehabilitation

* Horizontal soil gas conveyance piping runs
in the basement and vertical runs to the
roof were challenging

— Utilized existing openings in field stone
walls where possible

- Slope toward suction point not always
possible; cleanouts installed at low
points




Appendix A.1 — Design, Section 2: VMS Design and Plans, Sub-Section 2.3 — Plan of Proposed System
Appendix A.2 - Install and Commissioning, Section 2: VMS Documentation and As-Builts, Sub-Section 2.3 — As-Builts of the VMS

Blowers

* Estimated six blowers capable of
producing 10” to 20” WCand up to
1,100 CFM in total

o Blower selection testing
conducted to verify blower
needs

o Test results indicated that three
OBAR 123 CRBs would be
sufficient to achieve objectives

* Rooftop mounted blowers;
exhausts manifolded to one 8”

exhaust stack
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Telemetry Systems

* VMS equipped with Remote Telemetry
Monitoring System (RTMS)

- Document continuous operation of each
blower unit

— Demonstrate the system continuously
maintains a negative pressure

differential and meets the performance
objective

* Minimize physical performance monitoring
inspections

— Monitor system operation via phone
or computer

— Receive notifications of a
system malfunction via text/email
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Telemetry Systems

* One sub-slab monitoring stationin
each of the 11 isolated basement
areas

— Monitoring point placed in area
of lowest pressure differential

e Two interior monitoring stations for
the east and south alleys
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Indicators
Telemetry System
* Telemetry systems collects a reading |W | !

from each sensor eve ry 10 minutes s

* Readings are immediately transmitted |

— Near-real time data regarding
system operation
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Operation, Maintenance, and Monitoring

* OM&M Plan to be developed during commissioning phase

* Design Document only contains a brief overview of OM&M to be conducted
during commissioning

e Commissioning and OM&M Plan should include owner (onsite staff)
responsibilities
— Basic understanding of site conditions and VMS
— Routine inspections of system and components
— Monitoring of building activities that may affect VMS operation
- Notification requirements, action, and records

ineers | Architects | Scient ists | Constructors

Lﬁshbeck



In Closing - The Timeline

* Design and Installation Specifications
prepared in accordance with TOC

e RAP submitted late October 2022

* Approval received mid-December
2022 following limited revision



Questions?
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