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Former Manufacturing Building

N\ TR 5 3 A e (P e . - —
) "B L . = ;.' ™ - ‘-*"l‘.f- .
=iy B e - — _
j l - : F - -




wtl e IWIFAD YYR BN R
| -
| |

!
uu: n.?*r

2 — . MW—35
! ;l'&-w-ar $-{::-—E‘”"- —
‘ EI -‘
| 51
[ E '
| 3 WW—14 _g. T
MW—ED MW—1D FRAss T
— = = — T ——— y
) r S — ~ TN
- - q,c.'n".f
I - Gr—=— l(;/_/ \ vows “il
| uw—xﬂ | s P P00 "\'\ {
| l | ""-“? BUILDING :':*.x«_-.- 4
MWoAE WD / i \\' | |'II | T~

B Wy E— ——_—x%w
¢ MW—a5 m;.__”______ ?r:i— '

¢
e '&uw-w “W‘”"&{H w1

-*- ’_(_ Mw—2

W51 W= 33

_ u'n'—s:-(_( noans d
WE—SD $_ MW—34{2 HORTH)
{J" Wiw— 5401 MORTH]
& ( - 34
uw-7 | w— 241 hE::laL:_T
) WA — 342 TH}
s, Grass Ii
| NOS uw_:!.{&
- Hruw-17 «4\_,\1
T . hW— 15
| ' o ~
I ||_ ! ) i ,I‘{m““vwfww ~©
| - = oy
= | ;- —_— e —
e e T | o e
| l ! : ! et '.'_a-|= IWM-’M ",\!—-’ﬂ\_/'\-w M
I | | ' | (1 el I | I
__)I 1 | | Wﬁfmf”m J\
T —— J—_ J |_ 1

Drawn By I

[ o0 Review | %ﬁ |




Conceptual Site Model:

i Large Industrial Facility, slab on
grade on 26 acres

Degreasing operations used TCE
Contaminated GW & Soills

Mixed geology

Perched GW at 2’ under building
Regional GW at 45’ bgl

Stream just East of building
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Remedial Actions To Date:

i Two Large Excavations of Csat
Solls

i Groundwater Treatment System

i Sub-slab depressurization
system

i Perched GW purge and treat
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VI- TAPS TEAM
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michigan.gov/deqg/vapor intrusion



Collaboration & Solutions

i DEQ approached the responsible
party to try a new concept from a
2009 paper outlining the BBM.

i “Prediction of Indoor Air Quality
from Soll-Gas Data at Industrial
Buildings (Eklund and Burrows,

2009).”




Big Building Model

Guidance Document

FOR THE VAPOR INTRUSION PATHWAY i BBM approach:
offers alternative
MAY 2013 for large

REMEDIATION AND REDEVELOPMENT DIVISION . .
nonresidential

buildings to
evaluate risk for
the VI pathway.




Traditional VI Approach:

i Issue: a generic approach
may overestimate risk to users
of large non-res. Buildings

i Assumes Vapors under entire
building
i Assumes small spaces
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Area of Impact vs. Size of Building




Big Building Characteristics:

Large continuous open areas greater than
4,000 m?2 (43,000 ft2)

i Ceiling heights greater than 5 m (16 ft)

i Slab-on-grade construction with thicknesses
greater than 15 cm (6 inches)

i Alr Exchange rates higher (2 per hr)
i No dry wells, floor drains, sumps,

: Groundwater concentrations are stable
and/or decreasing
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Big Building Model Zones
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Big Building Model Zones

Csubslab = (zCzAz)/A

Zone 1




one 1 (red — hottest) 470 Sq ft
’ he 1* (pink = h C

aS (b not impacted) — 47,795 sq



TABLE 2 - EXAMPLE DATA AND RESULTS TABLE

Model Input BBM BBM BBM BBM
Variables Run #1 Run #2 Run #3 Run #4
Zone 1 Square Footage (ft?) Zonelaea 5,425 5,425 5,425 10,850
Zone 2 Square Footage (ft?) Z0N€2area 4,300 4,300 4,300 8,600
Zone 3 Square Footage (ft?) Z0ne3aea 47,795 47,795 47,795 38,070
Total Square Footage (ft?) 57,520 57,520 57,520 57,520
MDEQ Attenuation Factor (subslab)]  Asubsian 0.02 0.02 0.02 0.02
MDEQ SGuiss for TCE (ppbv) 540 540 540 540 540
AIAC TCE Nonresidential (ppbv) 11 11 11 11 11
Zone 1 Max Concentration Zonelmax 1,500 4,500 4,500 1,500
Zone 2 Max Concentration Z0N€2ma 540 540 1,620 540
Zone 3 Max Concentration Z0N€3max 5 5 5 5
RESULTS

BBM Soil Gas Concentration BBMconc 186 469 550 367
Modeled Air Concentration BBMair 3.7 9.4 11.0 7.3




Results for BBM

i Evaluation of BBM Calculations
showed that the modeled Indoor
Alr concentrations using the
maximum soll gas concentrations
would be below Part 201 Non
Residential Indoor Air Criteria.



Further evidence to support
the use of BBM

Evaluation conducted
Stressed the model
Increased the area
Increased the concentrations

Showed that the model will be
protective of human health.



INES OF EVIDENCE FOR NO VI RISK

- Source removal

: Concentrations will decrease over
time.

GW treatment of 80 million gallons

Monitored soil gas- stable
concentrations

Deed Restrictions on interior
modifications to the building

Big Building Model




OUTCOMES:

Remedial Action Plan Approved

Property was sold and redeveloped
for use as a Trucking company

Continued collaboration between
DEQ and Responsible Party

Continued GW Treatment




THANK YOUI!!

aul Sterkenburg, 616-399-3500
ERM Michigan, Inc.
3352 128t Avenue, Holland, MI 49424

Abigail Hendershott, DEQ, 616-356-0227
350 Ottawa Avenue, NW
Grand Rapids, Ml 49503



Michigan Department of
Environmental Quality

800-662-9278
www.michigan.gov/deq

K& Sign up for email updates
I Follow us on Twitter @MichiganDEQ
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