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Presentation Outline

1. GeoDHOC project overview / study design

2. Summary of results in Detroit and Windsor
e Air sampling
e Air quality modeling
e Asthma associations

3. Present GeoDHOC initiatives
e Spatio-temporal air quality modeling in Detroit
e Birth outcome associations



Urban Air Quality and Health

Is our health

connected to the air

we breath?

Does air quality vary

In different parts
of a city?

Are some
neighborhoods
more vulnerable

than others?
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Health Outcomes
Consortium
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Simultaneous Air Sampling
September 2008 and June 2009

NO,, SO,
26 Volatile Organic Compounds (VOCs)
BTEX, paint thinners, dry cleaning solvents
23 Polycyclic Aromatic Hydrocarbons (PAHS)

Anthracene

Particulate Matter (PM,, PM, ., PM,,)



http://upload.wikimedia.org/wikipedia/commons/1/12/Anthracene.svg

Two types of samplers
PM and PAHs NO, SO, and VOCs

Passive

SAMPLER TYPE| Total Detroit Windsor
Passive Only 50 34 16

Active + Passive 50 34 16

TOTAL Locations 100 68 32




Sampler Locations -
[0 — i |_ _ i |

Key Considerations:
o Geographic Distribution
o Prioritization (land use, population density, prior AQ models)

o Security
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September 2008 Sample Sites — All Locations
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Training: SOP Manual

TECHNICIAN MANUAIL 5.0 Setup: Passive Samplers 4.5 Installing an active sampler on tripod
Each passive sampler consists of 2 stamless steal o Assemble the triped on wooden footings at a height of approximately 1.25 matars (4 fest)
Detroit-Windsor Air Quality Study ﬁmll:“:;ﬂimnh} Ra:;’_:helm Imalwbe securing the base with Tope to prevent the lags from spraading further than the dasirad angle.
N attache: outside of an active sampler case
Spring 2009 without using 3 bracket.
By 5.1 Installing passive only shelters
1) Pak in 2 safe location that will not

University of Windsor ) ;dﬁi?‘hm&:h‘; Figure 16. Passive only sampling unit

Health Canada 2) Datermina ﬂmmnnappmmatap]aceandnnamﬂmtnmuunﬂhzshzhy Considar such
Wayne State University issues as: or ¥ nearby parking lots, gas stations,

May 2009 dry claaming shops, pmtslwps and other factories.

3) st up your laddsr on sven ground. Have somecne hold the ladder securely in place whils
ou attach the shelter 3m (3-10 fest) of the sround using hoss clamps or zip tes, Never
=tand or climb onto the uppermost two rnzs of your ladder.

4) Tuy to ovient the bracket so that it runs parallel to the street or sidewalk. This vill
minimizs its visibility to passersby.

5.2 Installing passive monitors ‘Figure 14. Active tripod serap with rope and wooden footinzs
Ogawa Badge o Assemble the mounting bracket hardware.
o Bolt the mounting bracket to the tripod and attach the sampling unit to the mounting brackst
Revised May 22, 2009 1) The Ogawa badges are kept 2 23 shown.
plastic Ziploc bag inside a brown

plastic vial. The sampler itcelfis
fwe-sided — it contains one N0y
and one 50, filter loaded on
opposite sides. Labels for both the
30y and one 30+ filters will be
affired to the outside of tha plastic

baz.
1) Open the vial and removs fhe
plastic bag. Remove one of each

type of label from the plastic bag
and affix it to the log sheet
Bazed on INSTRUCTIONS By igure 15 Mounting bracket hardware and assembly process for tripod set
1. 80P of Spatial Monitoring, 2005, Health Canada, Ottawa, ON, Canada 3) Remove the Ogawa sampler from Figw ting by p tripod setup
2.NO, NO:, NOx and $0: Sampling Frotocol Using The Ogawa Sampler. Ogawa & Co., US4, the plastie bag. Gloves are not
Tne. btfp://wvwny oeawausa com Protocol%20N0-N0x%20M02%420802%20v6.06 pdf. necessary for this procedure. DO
Accessed July 2008, 0T TOUCH THE DIFFUSER
3. 3™ Organic Vapor Monitor 3300, 3510, 3520 er 3530.3M Co. (the sides with many tiny holss).
hitp-/fmultimedia Sm 266666UnZicF SLXTNY &AMEEVaQEen?; The moment the sampler is
Vs6EV6E666666—. Accessed July 2008. removed from the plastic bag is the
start time of the sampling period.
Record the time in military format
to the nearest minute on the log shest, Fizure 17, Ozama NOy'S0; filter packasing




INng

1N

- Tra

ing

Sampli

1f

A




Ir Sampling - Deployment




Air Sampling - Retrieval




Completed Log Sheet

Page 1 of 2
WSU/UW Air Quality Study Summer 2008
LOG SHEET: PASSIVE

Start Date (dd/mmiyyyy):_ OB /02 /2008

Takedown:__ |7 |79 /2eK

7

siteld:_ D -A -2

Operator’s initials Setup: i ::!

Coordinates | GPS Unit ID No: | UTM Coordinates: /7 7 §-2037%
Setup Waypoint ID: [\~ - 5(_-( Estimated Accuracy: (, g

Coordinates GPS Unit ID No: | UTM Coordinates: 17 TG3202%5
Takedown Waypoint ID: N -4-20-3 Estimated Accuracy: 16.4 Sl 49 574
Street Address l‘ % b o) tf{
{ D \{(}-V\ B B
Located om o down spout on the WwW Cornev
Description™ §

of dne fice stabion Witk Yhe \ax\c,'ru(,l wmopad k‘,m«cx

lote

*Describe exact location so that it could easily be found by another technician, and take a few
pictures

Ogawa Passive Sample

Start Stop
Label ID Time* Stop Date Time*

(hh:mm) ||| (dd/mm/yyyy) | (hh:mm)

Pollutant Comments:

NO, j Ok

DWs08-NO2-071 |19 1 | /9 (}7/;\7610'5=‘3 1o O T
e T Dv;so; SO: | ’ (] e
-S02-071 . PO L 3 . b

| ]8.“ /7/‘?/{:‘{:& '3}0 ~/ (,‘.‘ul i

VOC Sample
Start Time* Stop Date Stop Time*
Sample ID (hh:mm) (dd/mm/yyyy) (hh:mm) Comments:
i 18 109 : ) L3 Good Capn AN
DWS08-VOC- (8110 /‘//@<[ Jac¥ | 311 | ol Al P
Dws08-voc-019 10, 14:00 J
Blank IDs (as applicable)
| vOC Ogawa NO, | Ogawa S0,

(

NA NA . NA

Page 2 of 2

WSU/UW Air Quality Study Summer 2008
LOG SHEET: ACTIVE

siern: D-A-26

Operator’s initials Setup: LY

Takedown: [ Ci / &t ." ,"" «'QCE,‘-\S

‘ Height above ground 9 TC‘egi ‘ Height above roof ——— |
Case |Pump | Flow Start Pump Stop Pump Stop Date Flow
No. No. Meter | Time Display |||Time Display | (dd/mm/yyyy) | Meter

No. (hh:mm) | Time (hh:min) | Time No.
(min) (min)
LS Rloxen-L g o 13-\ | 199%2 | 19 (oq(goss |Fn-
[ Start Split Flow (LPM) End Split Flow
Poll LabelID |  Initial | Adjusted _@Pw

PAH (2 LPM)*

PM (5 LPM)* DWS08-PM1-029 §.291 |£.239 |525 [5.205 ||| 52002 | 5401t
DWS08-PUF1-g2g

T DWS0B-PUF2:020 | |

-004
DWS08-PAH-00 1.947

* ideal flow rate. Actual flow rate can be +5%

1,948 |2.02| 2037 [l] 460 | 43¢

[PM [P

Blank IDs (as applicable)
AHS

|
o

DWS08-PM1-031 'l\) g ]
L. AL | ‘FJ"’("'L'

DWS08-PUF1-032

DWS08-PUF2-031

LOTTer

plymo Vet locoded about BT+ Fom SCLvnp\‘rma ot

Sampl
;(eq vent| h
()\YOL-VLU{ “’\-Q ['Of]."\fr 0 ( ‘Hf\ﬂ b\)l .
6t School alout a block 0030y, N & from Five Sladion

aa onik lecated w6 P"»“\““‘a lot, So cars dwive bY

f?ﬁ\{ dc,w {c-v Em_ engine s \OCCL“A NNy
\d\u\(j Thnoaerotor (ofoded

Aw ondifiming onit locded o bout 366t from Sam Mu:\ﬁ
o pos ‘d’ e low (9.4, &ven in fon o
) . L ",!\A.\!\ N\ rjf‘}

L«»'{]a{v‘g 7

"‘-S‘}-if\uk‘& A w nm/

E{/L‘{ﬂ”z ‘:“9." ~:‘\~}\T;f.pﬁ was @A v'u-‘j; foar gl Bien Lre Cure '[""

- -{ulﬁg .‘l @l v



Presenter
Presentation Notes
CIHI = Canadian Institute for Health Information


Lab Analyses & QA/QC

Detroit-Windsor Summer 2008 Filter Analyses
Analysis Laboratory Location
VOC AirZOne Inc. Mississauga, Ontario
NO,/SO, Environment Canada Egbert, Ontario
PAH AirZOne Inc. Mississauga, Ontario
PM Alberta Research Council Vegreville, Alberta

Sampler Type Deployed Passed QA/QC
Passive 100 98 (98%)
Active 50 38 (76%)
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VOC

Species Exclusion

PAH Species Exclusion

Criteria:

Exclude analytes with fewer than 80% of sample sites

registered values above variable MDL.

Criteria: ~ Exclude analytes with fewer than 80% of sample sites
registered values above variable MDL.
VOC Analytes % Count >MDL
1 Toluene 100
2 (m+p)-Xylene 100
3 Dichloromethane (DCM) 100
4 Benzene 99
5 Ethylbenzene 99
9 o0-Xylene 99
6 Hexane 99
7 1,2,4-Trimethylbenzene 99
10 n-Decane 98
8 Trichloroethylene 97
12 1,3,5-Trimethylbenzene 97
11 Chloroform 90
13 Tetrachloroethylene 81
14 Naphthalene 80
15 1,4-Dichlorobenzene 69
17 a-Pinene 59
16 d-Limonene 48
18 1,2-Dichloroethane 27
19 p-Cymene 3
20 Cumene 2
21 Styrene 0
22 1,1,2,2-Tetrachloroethane 0
23 Pentachloroethane 0
24 1,3-Dichlorobenzene 0
25 Hexachloroethane 0
26 1,2,4-Trichlorobenzene 0

Excluded Species

PAH Analytes % >MDL

1 Anthracene 100
2 Fluoranthrene 100
3 Fluorene 100
4 Phenanthrene 100
5 Pyrene 100
6 Acenaphthene 97
7 ortho-Phenylphenol* 84
8 Diazinon* 66
9 Chrysene 58
10 Acenaphthylene 50
11 Benz(a)anthrancene 21
12 Chlorpyrifos (Dursban)* 21
13 Benz(k)fluoranthene 3
14 Benzo(b)fluoranthrene 3
15 Benzo(a)pyrene 0
16 Benzo(ghi)perylene 0
17 cis-Permethrin* 0
18 Dibenz(a,h)anthracene 0
19 Indeno(123-cd)pyrene 0
20 Piperonyl butoxide* 0
21 Propoxur (Baygon)* 0
22 trans-Permethrin* 0
23 Naphthalene** 0

Excluded Species

*pesticide
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Acute Asthma Events in 2008

o Hospital Admissions + Emergency Room Visits

primary diagnosis of asthma
ICD9-CM codes (493.xx) or ICD-10 code (J45)

HFHS: approximately 2800 events

CIHI: approximately 650 events
Discharge Abstract Database (DAD) for hospital admissions,

National Ambulatory Care Reporting System (NACRS) for
emergency department visits

o Geocoded by residential address
assigned to postal code area
stratified by age and gender
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Asthma Study Findings

1. Neighborhood scale variability of air
pollutants in Detroit and Windsor

2. Asthma-Air Pollution Associations
 NO,, VOCs and PM,, in Windsor
e BTEX and VOCs in Detroit

3. Population-normalized asthma events

Miller et al., 2010, Atmospheric Environment

Lemke et al., 2013, Journal of Exposure Science and Environmental Epidemiology
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o S : ; SSept 2008 Mean VOC (ug/m’)
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y=4.99x-58.73
R*=0.26
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Detroit Windsor
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Asthma Correlations

Detroit Windsor




Why are asthma exacerbations 10
times higher in Detroit?

W, = - 2
0. WCHAP ———

Wayne Children’s . _
Aeaon Brogram not .covered by Medicaid
In Wayne County.

Asthma management is

438207
43201

48226
Asthma Events per 1000 pop 216

Detroit HFHS Windsor

 J11-as

N8T N8R

Why do asthma
exacerbations

appear lower in
SW Detroit?




GeoDHOC Today
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The GeoDHOC Team

Asthma — Detroit and Windsor

Team 1
Environmental
Modeling

Team 2
Epidemiology
and Health
Outcomes

Team 3
Geospatial
Modeling

Villeneuve

Reiners Lamerato Larkin Mathieu

Perinatology - Detroit

Low Birth Weight
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Michigan Air Sampling Network (MASN)

Analytes East 7 Mile
\[0)}
BTEX
PM 10
PM 2.5

FIA  Newberry Linwood SWHS

MASN Sampler Locations in Detroit
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Monthly Concentration Maps
Preserves
Spatlal

® MASN Monthly Averages
B Adjusted Monthly Averages

NO, Monthly Averages
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Emphasize ability to estimate pollution when and where at 300m x 300m resolution.


300 x 300 m

resolution!
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Merits of Geospatial
Environmental Health Analysis

e High resolution air quality models
e Spatial Detail (GeoDHOC)

e Temporal Detail (MASN) Neighborhood

Scale
e Health Outcome Investigations Variability

e Asthma IS Essential in
e Birth Conditions Urban Areas

e Maternal Complications
o Allergies?

e Science and Public Policy

e Spatial and temporal associations
e Visualization for effective communication
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