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Cleanup Criteria Rules Overview

* Scope of Rule Changes
1. Revisions & Reorganization
2. Equations and Inputs
3. Volatilization to Indoor Air Tiered Approach

* Implementation



1. Revisions and Reorganization

* Definitions and terms revised for consistency

* Moved / Consolidated information for
transparency - not “new” information

* Included all equations and inputs to ensure
reproducible criteria

_



2. Equations and Inputs

* Equation revisions
— Residential receptor = child & adult Ve

— Mutagenic carcinogens equation %)

-x-\gQ\

— Noncarcinogen developmental equation P4z

> Toxicity s
* Physical & Chemical Properties l’@

* Exposure Assumptions P




Residential & Nonresidential Criteria

Residential Generic Criteria  Nonresidential Generic Criteria

e Receptor is child + adult  Receptor is adult worker

e Health-based valueisthe < Indoor or outdoor worker
minimum value calculated exposure assumptions based
— Carcinogenic on pathway
— Noncarcinogenic e Health-based value is the
— Mutagenic minimum value calculated
— Developmental — Carcinogenic

— Noncarcinogenic

— Developmental




Process for Updating the Toxicity Values

CSA Toxicity Value Decision Framework

Provisional Peer State values,
US EPA IRIS Reviewed Toxicity MDEQ existing MDEQ Develop

Value & ATSDR values, EPA Value
ToxCAST, WHO,

| HEAST, QASR, ITER J B8




Mutagenic Toxicants “Swy

CSA Recommendation 1.9

The CSA recommends that the MDEQ
apply age-dependent adjustment factors
to toxicity values for those carcinogenic
chemicals identified as mutagenic.




Developmental Toxicants

Footnote (DD) from 2002 and 2013 rules:

— 27 Noncarcinogenic hazardous
substances

— Applied only to direct contact
criteria

* Includes child only receptor for
residential criteria

* Includes pregnant female receptor
for nonresidential (all single event)

e Equations are not presented in the
2013 rules




Developmental Toxicants

* Process update includes:

— Residential receptors include
pregnant female and child

— Nonresidential receptor is the g '
pregnant female

— Relevant to all pathways

— Developmental equations
identified in rule

— Additional developmental
hazardous substances identified




Lowest Value for A

Specific Compound
Becomes the Health

Based Value Carcinogen

/d
” Health

bt

Developmental
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Physical-Chemical vm:fe)

CSA Decision Framework

Secondary Other

EPA Sources || esyem Sources [, No Value Sources

L EPI Suite
Estimation Program Interface

Phys Prop, & other peer
reviewed

Suite & Soil Screening Guidance ~uperfund Chemical Data Matrix, J Water9 & other peer reviewed

Input into
Criteria

Input into
Criteria

Input into
Criteria
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TABLE 3. CHEMICAL-PHYSICAL DATA

PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS/PART 213 RISK-BASED SCREENING LEVELS
d of the
ple 200,000 is p

Developed pursuant to R 299.50 of the Administrative Rules for Part 201, Environmental
1994 PA 451, MCL 324.20101 to 324.20142, Scientific notation is represented by E+ or E- a value, for
indicated in each column heading. The data set for each hazardous substance consists of 17 columns (excluding basis and source columns) across 4 pages. Review

and Enviror

d as 2.0E+5. Units are as

Act,

Bl acd fle.sl}
oo

ARRE

#
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all 17 columns when evaluating data for a specific hazardous sut Hazardous fi tes are defined in R 299.49. The data basis and sources are
defined in R 299,50(6).
Log
Chemical Physical State Octanol-
Abstract at dard  |Physical Water Log | Log
Service Mokecular | MW | Temperature | State | Boiling | BP BP Melting | MP [ MP Partition | Kow | Kow
Number Weight |Source| and Pressure | Source | Pomt | Basis|Source| Point | Basis| Source | Coefficient | Basis) Source
MW BF MP Log Kow
unithess °C °C unithess
cenaphihens B3329 154.21 EP1 Sobd MDEQ [ 279 |EXP | EPl 934 [EXP| EPI 392 EXP | EPFI
cinaphthylens 208568 152.20 EP| Solid MDEQ 280 EXP | EPI 925 | EXP| EPI 394 EXF| EPI
(1 5070 44 105 EP1 Gas MDEQ 201 EXP | EPI | -12337 | EXP| EPI -0.34 EXP | EPI
Acetate T1501 5904402 | PC Liguid MDEQ | 1179 | NA PC 166 |EXP| PC NA NA | NA
Acetic acd (00) B41GT 60,05 EPI Liguid MDEQ | 1179 |EXP | EPI 166 |EXP| EPI 047 EXP| EPI
Acetone (1) BTE41 58,08 EPl Liguid MDEQ 56 EXP | EPI A48 | EXP| EPI 0.4 EXP| EPI
Acetonitrile T5058 41.058 EFl Liquid MDEQ | 816 |EXP| EFI 438 |EXP| EPI 0.34 EXP| EPI
Acetophenone (DD) 98862 12015 EF1 Liguid MDEQ 202 EXP | EFI 20 EXF | EPI 1.58 EXF| EPI
A i 107028 56.06 EPl Liguid MDEQ 526 |EXP| EPI -877 | EXP| EPI 0.1 EXF| EPI
TH061 71.08 EP1 Sobd MDEQ | 1926 |EXP | EP1 845 |EXP| EPI <0.67 EXF | EPI
707 7206 EF1 Liquid MDEQ | 141 |EXP | EF1 125 [EXP | EPI 0.35 EXP| EPI
107131 53.06 EF1 Liquid MDEQ 773 |EXP | EFl -835 | EXP | EPI 025 EXF | EPI
15672608 26977 EFl Solid MDEQ 400 EXF | PC 40 EXF | EPI 352 EXF | EPFI
118063 190.26 EFl Solid MDEQ W& A A a9 EXF | EPI 1.13 EXF | EPI
1646884 i} EPl Solid MDEQ MA MNA NA 140 EXF | EPI -0.57 EXP | EPI
1646873 | 20626 EPI Saolid MDEC NA MNA | NA NA MNA | MA £0.78 EST| PP
B002 354,92 EPI Sohd MDEQ | 329.86 | EXP | EPA4 104 |[EXP| EPI 6.50 EXP| EPI
7420905 3001 EPI i MDEQ | 2519 |EMP | CRC | 660323 | EXP | CRC NR NA MNA
TEG441T 17.03 EPI Gas MDEQ | -33.35 |EXP | EPI 177 | EXP| EPI 023 EST| FP
94058 10218 EPI Liquid MDEQ | 863 |EXP| EPI B0 |[EXP| PC 1.55 EXP| PP
62533 93.13 EF1 L MDEQ | 18417 [EXP | EFI 502 |EXP| EPI 050 EXP | EPI
120127 178.24 EP1 Sobd MDEQ | 3358 |[EXF | EFI 215 |EXP | EPI 445 EXP | EPI
T440360 124.78 EF1 Ingrganic MDEQ | 1635 |[EXP| PP 630 EXP| PP NR WA WA
7440382 T7.95 EP1 Inarganic MDEQ A NA NA NA WA L NR WA WA
1332214 P, A Inorganic MDEQ MA A A NA A MA NR NA WA
1912249 21569 EFl Sold MDEQ WA MA NA 173 [ EXF | EPI 261 EXF | EPI
103333 182.23 EF1 Salid MDEQ 293 EXP | EPI 68 EXF | EPI 382 EXF | EPI
7440383 137.33 EP1 Inarganic MDEQ | 1600 |[EXP | PP 710 EXF| PP NR WA MA
Benzene (| KK) 71432 78.11 EPl Liquid MDEQ 80 EXP | EPI 55 EXF | EPI 213 EXF| EPI
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Chemical
Abstract / \ / \ \ / \
Service ) ( Dens | Dens )pVapor ' VP | VP Critical ‘ Te Te }nthqlpy_o( aH‘ aH )
Hazardous Substance Number Density Basis |Source |JPressure \ Basis | Source [fTemperature{ Basis | Source ’ aporizatio \ Basis | Source /
Dens VP Te aH
glem? \-/ (mmHg) —/ K —/ cal/mol \—/
n-Hexane 110543 0.6606 EXP | CRC | 1.51E+02 | EXP | EPI 508.00 EXP | EPA4 | 690E+03 | EXP | EPA4
2-Hexanone 591786 0.8113 EXP | CRC | 1.16E+01 | EXP | EPI 586.7 EXP CRC 8.69E+03 | EXP CRC
19338 A -10 E T
R NR A
0 1 09E+04 | E PA4
R 5.00 03E+ EXP EPA1
P NG 454 EXP CRC
Isopropyl benzene 98828 k: EXP | CRC | 4.50E+00 | EXP | EPI 631.10 EXP | EPA4 | 103E+04 | EXP | EPA4
Lead (B,L,DD KK) 7439921 NR NA NA NR NA NA NR NA NA NR NA NA
Lindane (KK) 58899 1.87 EXP PC | 420E-05 | EXP | EPI 839.36 EXP | EPA1 150E+04 | EST | EPA1
Lithium (B,DD) 7439932 NR NA NA NR NA | NA NR NA NA NR NA NA
Magnesium 7439954 NR NA NA NR NA | NA NR NA NA NR NA NA
Manganese (B) 7439965 NR NA NA NR NA | NA NR NA NA NR NA NA
Mercury (Total) (Z,DD,KK) Varies
-




C :
hemical Update Worksheets

o Y
Sl
Michigan Department of Environmental Quality

remediation and pedevelopment Division

CHEMICAL UPDAT

CHEMICAL UPDATE WORKSHEET

Benzene
SECTION B: TOXICITY v

Chemical Name:

Revision Date: December 4, 2013
Revise i
alues for:
SECTION A: =
CHEMICAL- PHYSlCALPRDPERTIES Referanct (Ré0)
{m kg/dav)
property part 201 value 5
Molecular Weight {8/ maol) 7811

State at ambient iemp

Vapor Pressure {m
HLC {atm-m?/ molat 25°C)
Log Kow {log P; octanal-water)

Koc {organic ca
{onizing
Diffusivity in Air ;
HEET: \l\':\\\ﬁNE
Diffusivity in Water {C c“Hﬂ\U\\. “““‘“E \“0“5
5oil Water partition coefficient {Kd; 1
Flash \
Lower Explosivity Level [LEL;
Critical Temper. SECTION G C\—\EN\\CAL—SPEC\F\C pasoRPTION FACTORS
Enthalpy of Vaporization 4 ¢
Factors For
@ Amomt\on
EMSOFT Flux {45) Residential2 m {g/m’
EMSOFT Flux (1) Residential5 m (g/! m-
EMSOFT Flux (1) Nonrasidential 2 m (mg/d ﬁas\m'mtest'\na\ absorption effidency vl tpose)
EMSOFT Flux {15} Nonresidential 5 m {g/m*
apsg) detalls -
<kin absorption officiency value (ned) =
agd detals —
ogestion Absoretie? ffcency ED —
Ag; Detals —
Relative Sourte Contribution forWater {RSCw)
Relative Source Contributionfof soit (RSCS —
Relative Source Contributionfof pir (RSCA =

£ WORKSH EET:

ALUE/BEN CHMARKS

part 201 yalue

BENZENE

Tier 2 Source:

ATSDR:
Basis: ATSDR is MO

re current than IRIS.
zulab,chmnicoral MRL
san G Zhangt, U G
§ penzene. scignce 3(16:1774—1?76.

don route—to»muteextrapo

RL=0.0005 {3
1 al. 20042 ﬂgﬂmfgﬁtgtﬂgggn

\ation of the e

Source/Reference Ccomments,
and Date Motes, ssues

ATSDR, 2007

oe-4) mg/ kg-day-

inworkers exposedto Tow

se ana sisof 3

sults of benchmarkdo

SECTION D: RULE 57 WATER QUALTY VALUES AND GSU CRITERIA
Current G3 yalue {uefL: 200 (X}
Updaled &St value {ue/L¥ 200 (%)
Rule 57 prinking water value {ngfLh
12
Rute 57 yalue {(pe/t) yerificatic
g o7/
Human won-cancet Values prinking wa\ersm\me (HNV-dnnk} s
Human non-Cance? yalues Nowdr‘mk'mg water SOUrces {HHV—Ncwdrmk} -
wildlife yalue V) —
Human cancer yatues for Drinking Water Source {\-Ic'ln‘—dr'mk} =
Human Cancer values for nnn—dﬁnkmg water source (HCV—Nan—drmk} =
!
Final Chranic value [(ZY} =
aguatic snaximum™ value (anw) -
Final Acute yalue {FNA
Sourtes: 1 Surface\hlater Asse'ssmerl\:iiecﬂon Rule 57 website
2. Rute7 1atle
MiTS (TD\_}
Vel

SECT|DH | TARGET DETECT\QN u

t Detection Limit _soit (ual ke)

Targel petection Limit ~\Water [\.\afl.}

3. 20E+01
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Exposure Assumptions
”PM/ e Body weight

e Drinking water intake rate

e Exposure duration and
averaging time

e Skin surface area
e Soil and dust ingestion rate
 Soil dermal adherence factor

e Soil direct contact exposure
frequency

* Particulate emission factor
(PEF) from wind erosion

e Soil to ambient air

Matmn factor (VF)




Reasonable Maximum Exposure

“ ... The reasonable maximum exposure scenario
is “reasonable” because it is a product of factors,
such as concentration and exposure frequency
and duration, that are an appropriate mix of
values that reflect averages and 95t percentile

distributions.”

- US EPA National Contingency Plan




Generic Equations

DCV._ = TR = AT_, =CF

. il _ TR x AT % CF
= = [SF, xEF __xIF, <AE |+ [SF, xEF, __ xDFxAE,) DWV_ = _—— ="

SF=EF_, =IF,,

FESL_LELKD.EKMWKPKCH c S K 148+ (HTAF 6 )
HLC =< TAF = CF, == 0. <[, %p, ) +8, +(HXTAF =8|
a oot Y
SWPY— CW{ K+ 8, + (H' x TAF x8_) i] AAY - TRx AT,
: o “ " IURF xED,, xEF,,
VSIVe, = TRxAle . PSIV,, = TR*Ale
IURFxED,, xEF, X(v] IURF xED,,, xEF,, X[PE:IL: j
" AAC
Vi, = AAC Vi, = (DAJ . exp(Qsonmej
o ! 11000 L _ o QbU”ding X I‘T Dcrack X Acrack
Hirs x o m " L D x A D x A L
m [exp ( Qsoil X L crack j + ( T XApg J + (TXB] [exp(MJ _ 1i|:|
Dcrack X Acrack Qbuilding X I-T Qsoil X I-T Dcrack X Acrack




Generic Equation Inputs

o8
PART 201 g, ABLE
451, My Nt ta R 299,50 of NERIC CLEANYP 1. Toxico
32420101 10 320 57 Pl Rules for N:TOTERM AND SCREENING gy LoaTa
UBSO0CE footnotes arg gegy o TEPesented by . 2l Remediatio, L5/PART 213 RISK-BAsED 5
defined i R 299,49 soureer Value, for ex “,.‘,’;',,’;;“""'-'mww““‘“'“ﬁmw (16) Table 1 of this rule reads as follows:
Focarions Substance o] 1 24 defined in R 299,sopy),  *T* "84 43 20605, Yo ProteCtion Act, 1994
s e | o indctedin ench coun TABLEL
Generic Input Values
RD Source ViTier 1 Vi Tier 2 Vi Tier 3A
A 920 | eoe ¢ _Screening Levels |  Generic criteria Wﬁ"""‘m“"u‘“‘:
02 - Onres Limited Resi
ra— ﬁ::“ 80607 e Residential ot %WMM Limited Nonresidential
CEOC acid (O0) L T10°C or
CLEANUP CRITERIA zﬁN" 23 15K or county
rature .
paRT 201 GENERIEL e putes 0 PR inedin® prature | 10°c or 263.45K spncie tampe Vi Tier 2 values
< cific value
TABLE 3. CHEMICAL-PHYSICAL DATA s Soit
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS/PART 213 RISK-BASED SCREENING LEVELS }em or o.01m
Developed pursuant to R 299.50 of the Administrative Rules for Part 201, | d of the Natural and | Act, W %‘gf-“ 0.01 m when the
1994 PA 451, MCL 324.20101 to 324.20142. i ien is d by E+ or E- a value, for example 200,000 is presented as 2.0E+5. Units are as ﬂ!miﬂﬁ'x Groundwater: vapor source is sto Tm
indicated in each column heading. The data set for each hazardous substance consists of 17 columns (excluding basis and source columns) across 4 pages. Review Vi Tier 1 value wvertically from the
all 17 columns when evaluating data for a specific b k k ] k fi are defined in R 299.49. The data basis and sources are structure
defined in R 299.50(6). When actual depth to 100 cm or 1 m when the
groundwater > depth of :'ﬂ?fm";."“
) ) ol Ticatly
?ﬂrl‘::trm:: P:nyssx;:dsa?ﬂw capillary zone, depth of | structure
Service | Molecular| MW | Temperature footings, and Shallow Groundwater:
Hazardous Substance Humber | Weight |Source | and Pressure saiitd, Lt AT p
MW
R R 1F gw mut (Age-adjusted drinking water = 3.6 L-year/kg-day
15220 " ingestion factor)
IR dw.age <2 (Drinking water ingestion = 0.82 L/iday
rate, age <2 vears)
EDyge < (Exposure duration) = 2years
BWige < (Body weight, age <2 vears) = 96kg
ADAF (Age-dependent adjustment = 10, unitless
factor for cancer potency, age
<2 vears)
1R dw.age 26 (Drinking water ingestion = (.76 L/day
rate, age 2-6 years)
EDage2s (Exposure duration, age 2-6 = 4 years
vears)
BWige2s (Body weight, age 2-6 vears) = 17kg
ADAF5 (Age-dependent adjustment = 3, unitless
e 12 <ePAOST g ParemiT » - factor for cancer potency, age
7440393 J— pebbie N"‘::?w; porosiy b Lol 2-6 vears)
— 2 Tuc AN gl o B IR gw.age 616 (Drinking water ingestion = 13 L/day
rate, age 6-16 years)
EDages-1s (Exposure duration, age 6-16 = 10 years



Criteria Basis Identified 1Y)

TABLE 2. 50IL: RESIDENTIAL
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS/PART 213 RISK-BASED SCREENING LEVELS
lall criteria, unless otherwise noted, are expressed in units of parts per billion (ppb). One ppb is equivalent to 1 microgram per kilogram (ug/kg). Criteria
with 6 or more digits are expressed in scientific notation. For example, 200,000 is presented as 2.0E+5. A footnote is designated by one or more lettersin
parentheses and is defined in R 299.49(1). The abbreviation beneath the value representsthe basis for the criterion. When the health-based value is less
tthan the target detection limit (TDL), the TDL is the criterion (MCL 324.20120a(10)).
Groundwater Ambient &ir (C, D, MY) Contact Csat
Protection o
Infinite
Source
H d Subst Volatile Soil
azardous substance Chemical | Statewide | Residential Soil | Finite VSIC | Finite VSIC | Particulate Saturation
Abstract Default Drinking Water|Inhalation| for 2 Meter | for & Meter Soil Concentration
Service |Background Protection Criteria Source Source Inhalation | Direct Contact | Screening
Mumber Level Criteria (VSIC) | Thickness | Thickness Criteria Criteria Levels
MA MA MNA MA 2.6E+HD 2.5E+07 (C) 3.8E+05
Dimethyl phihalate 131113 ) ()
20 nc nc
MA . . 22E+07 2 2E+07 b 2E+09 6.2E+06 3 9E+07
M M-Dimethylacetamide 127185 :
20 nc nc ne nc nc
. . MA 240 " v 26,000 1.1E+08 1.2E+05 2.8E+05
N,N-Dimethylaniline 121897 o i & L o ol
MA 12,000 7.5E+05 7.5E+05 7.5E+05 3.TE+D8 2 6E+0T 3.8E+07
Dimethylformamide (1) §8122 )
20w nc nc ne nc nc
M 2,400 N, A NA 3.7E+09 5.0E+08 MNA
2,4-Dimethylphenol 106679 .
20 nc nc
} MA 72 (M) NA A HA 1.0E+D3 1.6E+05 A
2,6-Dimethylphenol BT6261 20 ne ne
MA 120 (M) MA MA MA 1.8E+08 2 hE+05 A
3, 4-Dimethylphenal 85653 (M)
20 nc nc
] ] MNA 1.2E+05 A NA NA 1.0E+09 1.0 [} 3 TE+DT
Dimethylsulfoxide 87635 e ne max
5 4. Dinitronhenal E1285 A 240 (M) A A NA 3.7E+08 5UETG MA
S-Uinfropnena 20 nc nc
MA 22 MA MNA MA 1.4E+07T 5100 M
2, 4-Dinitrotoluene (KK) 121142 '
20 ca ca
] ] A MA MNA MA 2.1E+D3 B } M,
Dinoseb (D0O) 8857 ( 5'n'.-'|:|v) ne dey
a— a—
L

—e



3. Volatilization to Indoor Air Pathway

NEW PROCESS

* Tiered Approach

e Screening Levels —
Generic Criteria

— Shallow Groundwater
Generic Criteria

— Soil Gas (vapor) Generic
Criteria




Implementation Y%

* Extended effective date for rules [6 months
after promulgated]

* “Grace Period”

— Part 201 NFA reports and Part 213 Closure Reports
submitted 6 months before promulgation up to
the effective date will be reviewed under 2013
criteria unless DEQ Director determines the
actions taken are no longer protective




Implementation \my
Effective Date & Grace Period

| |

!

< >
July 30, 2017" January 30, 2018" July 30, 2018"
August 31, 2017 Rules/Criteria Rules/Criteria
Proposed revisions ]
available for review Promulgated Effective

“Note: Dates for demonstration purposes only



Future Land Use Assumptions




Brownfield Redevelopment

BAE Systems — Sterling Heights

New construction
with mitigation

¥

- 09715/20%

e —



On-Going Process

* Image from Program Success Word Press.com



www.michigan.gov/deqrrdcriteria
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ABOUT THE DEQ

LAND

Remediation

BEAs
Due Care

Enforcement &
! Response Activity

. Leaking Underground
Storage Tanks

Program

| Site Investigation and
r Remediation

Superfund Program

| Vapor Intrusion

Updates--

Oil & Gas

{ Mining
'

| Mineral Wells
Dunes
Soil Erosion and

Construction Storm
{ Water

& .

Department of ) —_—
Environmental Quality

WATER

.

SUSTAINABILITY

DEQ ' LAND ' REMEDIATION = SITE INVESTIGATION AND REMEDIATION

Generic Cleanup Criteria Proposed Rules Revisions

To receive information updates, please join our RRD News & Info Listserv.

COMPREHENSIVE CLEANUP CRITERIA RULES UPDATE 2017

The DEQ, Remediation and Redevelopment Division (RRD), has prepared a revised
comprehensive update to Part 201 Cleanup Criteria Rules that reflects revisions from
previous public comments and stakeholder discussions.

The proposed rules document with the newly incorporated revisions highlighted in yellow
is provided for review.

A comparison of the proposed cleanup criteria rules with the 2013 rules is included with
the latest iteration.

The DEQ has also prepared a preliminary version of the response to comments received to assist in explanation of the revisions.

2017 PUBLIC INFORMATION MEETING S

The DEQ is inviting the public to attend an informal information session at one of three being offered during the month of October 2017. Sessions

have been scheduled as follows.

The public information meetings are designed to provide an overview of the overall changes and give the participants an opportunity to speak with
RRD staff about the proposed changes to the Cleanup Criteria Rules. The meetings will also include more detail regarding the Volatilization to
Indoor Air Pathway (VIAP) revisions, including an opportunity for participants to observe how the VIAP Tiered Process addresses facility-specific

site conditions.

There will be an additional meeting scheduled in Lansing at a later date. Information regarding the Lansing session will be provided in the future.

Preregistration is requested for planning purposes, but there is no cost to attend:

Register Now!

N

DATE TIME LOCATION

Holiday Inn Ann Arbor
October 11, 2017 6:00 pm - 8:00 pm 3600 Plymouth Road
Ann Arbor, Ml 48105

(=rand Traverce Decnrt




Remediation and
Redevelopment Division

www.michigan.gov/deqrrd

e Leadersin Environmental Stewardship
e Partnersin Economic Development
e Providers of Excellent Customer Service

_
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