HULL

Environment / Energy / Infrastructure

April 20, 2020

Mr. losh Parker

Cross Street Partners

2400 Boston Street, Suite 404
Baltimore, MD 21224

RE: Vaper Mitigation Pilet Testing at the Former General Electric Property Located at 1635
Breadway (1701 Cellege 5t.), Fort Wayne, Indiana (Sie), CSPO01.300.0001.

CDear Mr. Parker:

Hull & Associates, (Hull) implemented vapor mitigation pilot testing at the Former General Electric Property
in Ft. Wayne Indiana over the peried of May 7 through May 10, 2018. The pilot testing was completed
te support design of a vaper mitigation system for ensite buildings with the petential for vapor intrusion of
volatile erganic compounds (VOCs) Pilot testing was implemented in accordance with available vapor
mitigation guidance, Including Indiana Deparment of Environmental Management (IDEM) and U.S.
Envirenmental Protection Agency [USEPA) technical guidance decuments for vaper Intrusion mitigation
systems and vapor intrusion remedy selection and implementation'-*. Pilot study testing procedures,
results of the pilet study, and conceptual fullscale design details for subslab depressurization system
(55D5) equipment are presented in this repeort.

IMPLEMENTATION OF VAPOR MITIGATIONPILOT TEST

Pilet testing was implemented in Buildings 20, 22, 24, 26, 27, and 34. These buildings were selected
based on review of past indoor air and subslab vaper sampling that indicated concentrations at these
buildings exceeded Indiana Department of Environmental Management (IDEM) vapeor Intrusion screening
levels. Figure 1 displays the pilot testing lecations in each building. The purpose of the testing was to
assess sub-slab air flow and vacuum influence during application of vacuumte pilot study extraction points.
The following sections describe the procedures utlized for implementation of the pilet testing.

Extraction Point Installation

Pilet study vacuum extraction peink were installed within Buildings 20, 22, 24, 246, 27, and 34, The
lacations of the extraction points are shown on Figure 1. The extraction points were installed by coring o
1 2"-diameter hole through the concrete slab, removing 12" of subslab materials, and backfilling the pit
with pea gravel to the base of the existing concrete. The extraction point design was consistent with
|IDEM's Technical Guidance for Vapor Mitigation Systems. A Zinch diameter steel extraction pipe was
installed in the center of the extraction point and was extended into the pea gravel. A stainless-steel mesh
screen was installed around the bottom of the extraction pipe to prevent small diameter gravel/fines from
being drawn inte the blower during vacuum extraction. New concrete was installed around the extraction
pipe to match the existing thickness of the concrete that was removed With the exception of Building 27,
the existing concrete thickness was approximately 8 te |1 2Zinches at each pilot testing loecation. In Building
27, the concrete was approximately |18inches thick, requiring a larger concrete corer to install this
extraction point.

VIndiono Department of Environmental Monogement. Sep. 2014, Technical Guidonce Document: Vopor Mitigotion Systems
? Indiono Department of Environmental Monogement. Feb. 2014, Droft Interim Technical Guidance Document: Vapor
Remedy Selection and Implementation

* 1.5, Envirenmental Protection Agency. 2015. OSWER Tedwnical Guide for Assessing ond Mitigating the Vaopor Intrusion
Paothway from Subsurfoce Yapor to Indoor Air

5397 Emerald Parkway, Svite 200, Dublin, Ohic 43014
S1AFQIEBTTT &14793.9070 fax woarwrhullimc.com



Mr. Josh Parker
April 20, 2020
CS5P0O03.0003
Page 2

Pilot Testing Procedures

Individual vacuum extraction tests were implemented at each extraction point. Testing at each lecation
included a continuous extraction testin which a constant vacuum level was applied to the extraction peint
for several hours, as well as a step test in which several vacuum “steps” were applied to the extraction
point to evalvate air flow and radius of influence at various levels. A 1.5 HP regenerative blower [Gast
Model| R4P1135) was used for vacuoum application, and a particulate filter was installed in the vacuoum line
uvpstream of the blower to prevent carry-over of particulates inte the blower. The blower's air discharge
stream was routed to ambient air outside the building. Based on discussions with IDEM, and pursuant to
Indiana code 326 |AC 2-1.1-3h2, an alr permit was not required for the pilot test.

The following field measurements were collected during pilot testing at each lecation

. Flowrate from the extraction peoint(using a pitot tube);
. Vacuum at the extraction peoint [using a magehelic gauge);
. Sub-slab vacuum at various distances from the vacuum extraction peint (using a digital

micromanometer with a sensitivity range of 0.00001 inches of water] and
. Fheto-lenizatien Detecter (PID) readings frem the blower air stream

Cox-Colvin Vapor PinsEl were used to collect the sub-slab vacuum measurements. Pins were installed
radially frem the extraction peints at various distances to determine the extent of vacvum proepagation.
Attachment A includes a summary of the data collected during dlot testing.

Blower Effluent Air Sampling
An alr sample was collected from the blower effluent air stream during pilet testing at each extraction
point. Samples were analyzed for VOCs by U.5.EFA Method TO-15. Alr sampling was conducted in

order to estimate anticipated VOC emissions frem permanent, fullscale mitig ation system as discussed at
the conclusion of this report

RESULTS OF VAPOR MITIGATION PILOTTEST

Sub-5ab Vacuum Influence

Charts 1 through & display the sub-slab vacvum level (i.e., differential pressure between the sub-slab and
indoor air) detected at various distances from the extraction points. Each individual line on the charts
represent a different applied vacuum at the extraction point. As expected, the vacuum radivs of influence
increased with increased applied vacuum. Literature en historic case studies of commercal subslab
depressurization systems indicates a minimum subslab vacuum of 0.004" H:xO will mitigate soil vapor
intrusion®. This minimum vacuum performance criterionis shown as a dashed horizontal line onthe charts.
Charts 1 through & indicate that a radius of influence (te a vacuum level 0.004" H20) of approximately
30 to 40 feet was achieved in Building 24 and 25, 40 to 50 feet in Building 36, 60 to 70 feet in Buildings
20 and 22, and 80 to 90 feet in Building 27. Overall, this data indicates that good sub-slab vacuum
proepagation was achieved during pilet testing indicating the Site is conducive to vapor mitigationvia an
active depressurization system The somewhat lower vacuum influence in Buildings 24 & 25 relative to the
other buildings was due to finer grained solls encountered beneath these buildings.

“Kraszyk, 1., IDEM, (Feb. 23, 2014). Phone discussion with Smith, T. (Hull & Associates, Inc.)
“Brodhead, Williom ond Thomas E. Hatten. High Vacuum, High Airflow Blower Testing and Design for Seil Vapor Intrusion
Mitigation in Comme rcial Buildings. pp. 2.
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Chart 1 - Sub-Slab Vacuum Influence During Extraction in Building 20
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10,000 Chart 3- Sub-Slab Vacuum Influence During Extraction at Building 24
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Chart 4 -Sub-Slab Vacuum Influence During Extraction at Building 26
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Chart 6 - Sub-5lab Vacuum Influence During Extraction at Building 36
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Air Menitering Resulis
Alr Sampling results from the pilot testing are included in Appendix B. This data includes samples
collected from the blower effluent stream from each building. As anticipated, trichloroethene [TCE) was

the doeminant parameter detected in the air samples. Table 1 displays the TCE concentrations detected in
each building.

Table 1: Pilot Testing Blower Effluent TCE Measurements

Building TCE Concentration (ug/m?)
20 10300
22 146000
24 133000
26 324
27 23400
3é 104
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Besides TCE, other YOCs in the blower effluent air samples were nondetect or present at very low
concentrations. PID measurements collected during pilot testing (see Appendix A)were consistent with the
air sampling results, indicating that the highest concentrations were present beneath Building 24, and the
lowest concentrations beneath Buildings 26 and 36.

CONCEPTUAL FULL-5CALE VAPOR MITIGATION SYSTEM

Based on the presence of a vapeor intrusion source beneath the onsite Buildings (l.e., TCE groundwater
plume), and the periodic exceedance of IDEM vaper intrusion screening levels, it may be necessary to
imp lement actions to mitigate vapor intrusion at the Site. The IDEM Remediation Closure Guide states the
following:

“If the VI pathway is complete, and |A exceeds |ASLs, then action is necessary to reduce exposure.
Possible actions include source removal, source remediation, installation of a venting system, 5Gss
depressurization system, or any other means of reducing exposure to an acceplable level”(Section
10.5.3 Vapor: Closure, Chronic Exposurd.

|IDEM's Technical Guidance Document for Vaper Mitigation Systems provides a summary ofvarious vapeor
mitigatien technigues, induding vapor barriers, passive and active depressurization systems, indoor air
cleaners, and building pressurization/HVAC modifications. For new construction, installation of a vapor
barrier and passive venting system s the most commen method of vapor miigation. However, for existing
buildings where installation of a sub-slab barrier is not possible, active sub-slab depressurization system
(S5D35) is often employed for vapor mitigation. Based on results of the vapor mitigation pilot test, an 5505
is anticipated to effectively mitigate sub-slab vapeor intrusion at the Site.

General Description of Active S5ub-5lab Depressurization

An active 5505 mitigates vapor intrusion by applying a low-level vacuoum te multiple vaper extraction
points or herizental cellection laterals strategically installed across the footprint of the building. The 55D5
creates a negative pressure gradient which prevents soil gas migration from the subsurface inte the
building. The purpose of a 5505 is not to remediate impacted salls or groundwater beneath the building
but rather to maintain a negative pressure gradient below the floor, thereby preventing the migration of
subsurface contaminants into the building. The low-level vacuum provides a preferential pathway to vent
VOC vapors from the fill layer(s) below the building te outdeor air above the breathing zone. The vacuum
is typically applied by one or more ventilation fany' blowers connected to the extraction points or laterals.

Operation and Maintenance [O&M) requirements for an active S5DS include routine Insp ections of system
components, and miner maintenance to the extraction blowefs). Sub-slab differential pressure
measurements are collected, generally on an semkannual or annuval basis, to demonstrate that a negative
pressure differential exists between the sub-slab and indeor air. According te IDEM vaper mitigation
technical guidance, periodic collection of indoor air samples is alse required to document VOC
concentrations are below established indeor air standards Alr sampling is typically more frequent during
the first few years of eperation, after which, subslab vacvum measurements are utilized to demonstrate
adequate vapor mitigation is being maintained by the 55D5.

Concepilual System Design
Differential Pressure Design Target

Varieus guidance documents recommend differing targets for the sub-slab vacuum required to effectively
mitigatien vapor intrusien. USEPA guidance for mitigation of schools and large buildings suggests
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maintaining a target differential pressure of -0.002" H20 for effective vapor intrusion mitigatiort. ASTM
Standard E 2121-03 suggests a design target sub-slab differential pressure of -0.025" H20 to -0.035"
H20 to sufficiently mitigate vaper intrusion, while literature on historic case studies of commercial 5505
indicates a target of -0.004" H:0 differential pressure 72, Based on Hull's experience, -0.008" H:0
differential pressure 1s recommended as a design target for an SSDS. This design target will ensure a
minimum perfaermance standard of -0.004" H:0 is maintained during all weather conditions.

System Components

Based on pilot testing, this section describes typical vapeor mitigation system components that may be
utilized at the Site. The final design plans and end-use of the on-5ite buildings will significantly influence
the requirements, design and layout of the vapor mitigations system. For example, vapor mitigation may
not be required for a Buillding that includes an epen-air parking garage on the lower floor(s). Becausea
final redevelopment plan is not currently available, a general summary of the 5505 components is
provided below. It 1s anticip ated that an active S5DS would consist of the follow key features:

. Extraction Points & Risers — For each bullding requiring vaper mitigation, a series of
vapor extraction peoints would be installed to ventilate subslab vapeors. The extraction
points would be evenly spaced across a building feotprint. For Buildings 24 26 & 36, the
spacing between points would be approximately 50 te 7 5 feet, and for Buildings 20, 22,
& 27, the spacing would be approximately 75 te 100 feet. A vertical extraction riser
would be connected to each extraction point. The riser would include a mamal flow
contrel valve, vacuum gauge, and sample port. A typical detail of an S50 extraction
point and riser s included as Exhibit 1 in Appendix C.

. Extraction Piping —Extraction piping would be installed to connect each extraction point
within a building te a commen header. The header pipe weould be routed b a blower
located outside the Building. Extractien piping is typically constructed of 3inch and 4-inch
FVC. A typical detail of an extraction pipe is included asExhibit 3 in Appendix C

. Vacuum Blowers Systems — The vacuum extraction he ader pipe would be connected to a
vacuum blower system located on the exterior of the buildings. The blower system could
be anchored to the roof of the building, or located at ground level, with the discharge
pipe routed to above the roofline. In general, each Building requiring mitigation would
have at least ene bloewer system. However, it may be possible te utilize a single blower
for buildings located adjacent to each other [e.g. Buildings 20 and 22). The vacuum
extraction blower(s) are expected to be sized for approximately 250 to 500 cfm and a
vacuoum of 70" H2O. Regenerative blowers in the range of 5 to 10HP are commenly
used for this application. In-line particulate filters would be installed to protect the
blewers from damage. The vacwum blowers would be ingalled within a small
weatherproof enclosure. The enclosure would include a disconnect switch and small control
panel with a hand-off-aute (HAQ) witch and alarm light. Remote telemetry can also be
included in the system design to allow for remote system monitoring and noetification of
alarms. A typical detail of an 5505 blower system is included as Exhibit 4 in Appendix
C.

“ 1.5, Environmental Protection Agency. 1994, Rodon Prevention in the Design ond Construction of Schools and Other Large
Buildings. Air and Energy Engineering Research Laboratery EPA /625 /R-92,/016, Research Triangle Park, Marth Caroling,
pp.13-14, 22,

T Americon Society for Testing ond Materials [ASTM). Standard Practice for Installing Roadon Mitigation Systems in Existing
Low-Rise Residential Buildings [E 2121-03) pp.12.

8 Brodhead, Williom and Thomas E. Hotton. High Vacuum, High Airflow Blower Testing and Design for Seil Vopor Intrusion
Mitigation in Comme rcial Buildings. pp. 2.
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A typical process flow diagram for an 53505 is included asExhibit 5 in Appendix C.

In additien te the system compeonents described above, an important requirement during installation of an
active vapor mitigating system is to seal cracks and openings in the concrete floor to prevent short
circuiting of the system and potential vapeor intrusion. The vapor mitig ation designand installation plans
would include details and specifications for erack sealing. Te monitor the sub-slab vacvum, a series Yi-inch
vacuum monitering pins would be installed in each building. A typical detail for an monitering pin is
included as Exhibit 2 in Appendix C.

Estimated YOC Emissions

Estimated air emissions for a full-scale S5D5 for Buildings 20, 22, 24, 26, 27, and 36 are summarized on
Table 1 of Appendix D. The combined VOC emissions for the entire facility was estimated to be 0.55
tons/year of total VOCs, of which, TCE emissions were estimated to be 0.54 tons/year (Le., 98% of the
total VOCs). Based on discussions with IDEM, an alr emission sourcemay be exempt from air permitting if
potential emissions are less than 10 tons per year of total VOCs, 1 ton per year of a single hazardous alr
pollutant ([HAP), or 2.5 tons per year of a combination of HAPF. The estimated facility-wide emissions are
below these thresholds; however, estimated TCE emissions are approximately 55% of the single HAP
threshald. As shown on Table 1 of Appendix D, most of the TCE emissiens are expected to be from
Building 24; therefore, installation of an activated carbon vessel te treat the blower effluent fram Building
24 may be warranted. Samples from the blower effluent could be collected following startup to document
the actual TCE emissions. Once emissions are demonstrated to be below the 1 ton per year threshold, the
activated carben treatment could be removed.

We trust this report meets your needs at this time. As you ae aware, these pilet test results and more
recent sub-slab and indeor air sampling data are being used te design potenfal 55D5 fer certain
structures, in coordination with the architectural, design, and construction teams. Should you have any
guestions about the results of this pilot test report, or the S5DS design process gdng forward, please don't
hesitate to contact Doug Stuart by email at dstvart@hulline.com or by telephone at (614) 362-7110 or
(317) 517-6506. We appreciate the op portunity to assist with yourredevelopment project.

Respectfully,

S5

Travis Smith, P.E.
Eemediation Practice Leader

PINAZN .

Doug Stuart, CHMM
Senior Project Manager
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Test Location B20

Fersonnel T.5mith; Ted W.; Jeft H.
MONITORING DATA Vacuum Monitoring Points
Date Time EX-Point  Blower |EX-Point — [EX-Point ., , VP-3 VP-A  [TveB Notes
acuum  |PID elocity low
"H20 FPM tmin CFM "H20 "H20 "H20 " H20
RT/18 12:30 0.001 0.0000 0.0000 0.000 Background
12:40 50.0 1.5 2425 52.9 0.004 0.0123 0.131 0.048
13:10 489.0 1.5 2890 63.0 0.040 0.0110 0.1280 0.0490
13:50 49.0 1.6 2461 53.6 0.034 0.0110 0.1220 0.0470
14:20 49.0 1.4 2750 60.0 0.035 0.0100 0.1310 0.0510
14:55 489.0 1.4 2526 55.1 0.041 0.0090 0.1300 0.0470
15:25 49.0 1.4 2456 53.5 0.039 0.0080 0.1300 0.0490
16:55 49.0 1.3 2339 51.0 0.042 0.0100 0.1290 0.0480
16:30 35.0 0.8 1594 34.7 0.031 0.0060 0.1030 0.0370 Step Test 1
16:40 23.0 0.4 1138 24.8 0.023 0.0045 0.0630 0.0240 Stap Test 2
16:50 10.0 0.1 646 14.1 0.082 0.0025 0.0250 0.0120 Stap Test 3
SAMPLING DATA
Date Time Location Sample 1D Sample Parameters/Notes
5718 16:00|B20 AD50718 TO-15




Test Location B22
Personnel Ted W. Jeff H.
MONITORING DATA VYacuum Monitoring Points
D ate Time E:{;:ﬁlmm Elower PID E;::Iltl:t |'EI:WP:::I "t lvp-1 I‘JP - VP-B I"H"F'-E VP-D [Notes
"H20 FPM ryin CFM "HZ0 "H20 "HZ0 " H20 "H20
B8 8:00 a0 0.008 0.000 0.000 0.000 0.000 Background
8:35 20.0 21 J826 834 0.384 0160 0215 n'a nia
9:00 20.0 2.3 3845 838 0.386 01587 0213 n'a nia
9:25 20.0 24 3E32 B35 0,380 0.1a0 0214 n'a nia
9:45 20.0 26 4036 88.0 0.382 0181 0214 0.0282 nia
10:05 20.0 27 J0BG BG4 0.382 01549 0213 00274 0.0115
10:30 20.0 27 JB3T B3iG 0.382 0160 0215 0.0278 0.0116
11:00 20.0 24 3956 86.2 0.384 0181 0214 0.0285 0.0114
11:10 15.0 25 3024 65.9 0.313 0127 0171 0.0215 0.00849 Stap Tast 1
11:15 10.0 14 2180 47 .5 0.208 0.085 0.118 0.0151 0.0065 Stap Tast 2
11:20 5.0 10 1124 2.5 0.089 0.038 0053 0.00863 0.00249 Stap Test 3
SAMPLING DATA
Date ime Location Sample ID Sample Parameters/Notes
5/8/18 11.05[BZ2EWEFF ADS0818 TO-15




Test Location BZ4
FPersonnel Ted W. Jeff H.

MONITORING DATA Vacuum Monitoring Points

Background

A tual Reading

Stap Tast 1
Step Tast 2
Slep Test 3

SAMPLING DATA

Date  [Time  |Location | Sample ID Sample Parameters/Notes

14:45B24EWEFF ADS0818




Test Location B2& [(Day 1)
FPersonnel Ted W. JeffH.

MONITORING DATA Yacuum Monitoring Points

Date Time EXFoint g werpip [ ot EXFaint 0 o P.B P14  |vP-13 P.C CP-D Notes
ACU LM elocity ow
"H20 FPM timin CFM 'H20 "H20 'H20 "H20 'H2O H20

=0 Py Fa Bdy LER L] LR ] 0 e LR ] LR L] LELELE ] B2z g round
S ey ] 04 120 lr 3 LRy . Ot 0 a3 L]
b2 e 2t [ 1225 P LRy 00, el e LR L] 0012
=0 2 0 s 1178 2ol (RN L] OO0 O LR L] (XY ] ] L. (el
1010 E2 02 1245 2T (i i) L0030 . a0y 0019 Q08s
1035 52 iy 02 1165 254 iid il Gl i) i) o028 0.0
1105 £2 0 02 1206 283 0028 0.0008 0.0050 0.000 0.026 0064
1125 £2 0 02 1161 283 0026 0.0007 0.0037 0000 0.024 0082
1135 38 0 0.1 948 0.7 001D . a0 00032 . iy 0019 Q048 Siep Teat 1
1140 10 0 0.1 705 15.4 0010 0. 0003 0. 0032 .03 G 0,03 Siep Teal 2
1145 14 G653 14.5 i i) i) G020 0015 Siep Teal 3

SAMPLING DAT A

m Sample ID Sample Parameters/Notes

5rAMB 11:30 |B26EWEFF AOE0918 TO-15




Test Location B26 (Day 2)

Pemsonnel EI'i:.--;:l W Jc.-ﬁ H.
MONITORING DATA | Vacuum Monitoring Points |
Inm Time I&“‘”"“t BlowerPin [ ot LE"'”"“ pa e |vec fepo e VP-F lvp-14 [Notes I
&G Ui im E'|'I'.'F'I:|t'ﬁl' low
' H2D =8 gl ) CFbA " HED "H2O " HED "H2D " H2D ' HXD P H2D " HID
510ME H40 0005 0000 0.000 0.00a a Backgraund
a:15 5010 a.1a 1270 277 0028 00301 0015 0046 0.003 00036 0.003
935 500 020 13649 298 0028 0.0aa1 0018 0042 0.003 00040 0.001
10405 500 .20 1301 284 Q027 0.000 0,009 00410 0.003 00029 0003
1025 500 030 1375 300 0028 0.0aa1 0014 0041 0.003 00021 0.002
10:40 390 030 958 2049 0019 0300 0004 0030 0.003 0.001 0.002 [Step Test
1045 300 020 731 i549 0013 0300 0003 0022 0.002 0.001 0.000 [Slap Tazi 2
1050 1410 020 GB45 141 0004 0300 0007 0010 0.000 0.001 0.000 [Slmp Tazi 3

SAMPLING DATA
Date ime Location Sample ID Sample Parameters/Notes




Test Location

Personnel

MONITORING DATA

Date

Time

B27

Ted W. Jeff H.

Vacuum Monitoring Points

VP-C

VP-15

VP-16

VP-D

Motes

"H20

"H20

"H20

"H20

"H20

A8 13:20 B ackground
13:50 550 190 1205 26.3 0,086 0,042
14:08 55.0 210 ) 21.1 0.059 0,036 0.015
14:25 53.0 250 1158 252 0,084 0,044 0.025 0.003 0.000
14:45 53.0 230 1091 238 0.065 0.043 0041 0.007 0.000
15:20 53.0 240 1038 226 0,082 0,051 0,043 0.018 0,000 0,042
15:40 53.0 250 1137 24.8 0.088 0.014 0,048 0.028 0,000 0,048
16:00 53.0 250 1067 213 0.081 0.051 0058 0.015 0,000 0,028
16:20 53.0 28 1052 229 0,065 0.04 60 0.0260 0.019 0,000 0. 041
16:30 40.0 0.9 01 19.6 0,080 0.0310 0.0170 0,023 0,000 0.035 Siep Test 1
16:38 28.0 0.5 B50 14.2 0,038 0.0270 0.0100 0.010 0,000 0,029 Siep Teat 2
16:40 16.0 0.2 ) 20.3 0.0270 0.029 0.011300 0.016 0,000 0.007 Siep Teat 3

Lacation

Sample ID

Sample Parameters/Motes

|le27

AQS0D18

TO-15




Test Location
Personnel

MONITORING DATA

Date

B36

Ted W. Jeff H.

Vacuum Monitoring Points

HOSE-B |HOSE-C |HOSE-D

=N [ E.

"H20 "H20 "H20

&

14120
10s7 .0
1.0
108310
14270

o e

i

Ea
(=
=
I

8

=
[

00000 0.0000 00000
0.04 10 0.0000 0.0010
0.04 10 0.0010 0.0020
0.0410 0.0000 0.0020
0.0420 0.0000 0.0020
0.0440 0.0000 0.0020
0.04 20 0.0000 00000
0.04 10 0.0000 0.0042
0.04 50 0.0000 0.0020
0.0330 0.0000 0.0010
0.0250 00000 00000
0.0160 0.0000 0.0000

Lacation

Sample ID

Sample Parameters/Motes

IB36

AQOS1018

TO-15
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