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2006 A NUAL ArR QuaLrry REpoRT FoR MrcHrcAN

MrcHrcAN ArR SAMpLtNG NETwoRK:
The Michigan Air Sampling Network (MASN) is operated by the IVIDEQ'S AQD, along with other
governmenlal agencies. For instance, the monitors in and around Sault Ste. Marie are managed
by the lnter-Tribal Council of Ml, Inc.; the 03 monitor in Leelanau County (Peshawbestown) is
owned and managed by the Grand Traverse Band of Ottawa and Chippewa Indians; and the new
Manistee County site (added in 2006) is handled by the Little River Band of Ottawa Indians.s
Figure 1-l shows the 2006 MASN monitoring sites.

FrouRe 1-1: 2006 MASN Map
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The IVIASN conSists of federal reference method (FRM) monitors that enable continuous monitoring
for the gaseous pollutants (O3, CO, NO2, and SOr), PM monitors that measure PM concentrations
over a 24-hour time period, and high volume samplers for Pb. In addition, continuous Pl\r2 5 and
PMlo monitors are used to provide real time hourly data (that supplement the FRM monitor data),
and PM2 s chemical speciation monitors determine the chemical composition of PM: s and help
characterize background levels. The MASN data is also used to provide timely reporting to the
MDEQ'S new air quality reporting webpage o. Mlair (discussed in Chapter 4). The types of
monitoring conducted in 2006 and the MASN locations are shown in Table 14.

t In 2006, the AQD took over the operation of the Seney National Wildlife Refuge, which had previously been
handled by the U.S. Fish and Wildlife Service.
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2006 ANNUAL AIR QUALITY REPoRT FoR MICHIGAN

Table 1-4: MASN Stations and Monitoring Conducted in 2006

AIRS ID SITE NAHE CO Pb xq Or Plrlro Dt - . $Or lroc
AarboDyl
Ald€hf!.E
,lctono

TlrGa
[ot r

250050003 Holland
260170014 Bay City 'y'.
260190003 Benzonia
2602100't4 Coloma
260270003Cassopolis
260330901 +Sault Ste. Marie - Easterdav
260330902 +Sault Ste. Marie - Marouette Ave.
260330903Bay Mills
260370001 Rose Lake
260430002 Channing
26049002'1 Flint ,Jr
260492001 Otisville
260630007 Harbor Beach
260650012 Lansrng .,/.
26071000'l CrystalFalls
260770004 Kalamazoo
2608'10007 Grand Raoids -\ /ealthv
260810020 Grand Raoids - Monroe
260410022 Evans
26089000'l + + Pesh awbestown
260910007 Tecumseh
260990009 New Haven
260991003 Warren
261010922 +++Manistee
261050007 Scottville
261 130001 Houghton Lake
2611s0005 Luna Pier
261210039 Muskeoon - Green Creek
2612'tOO40 Muskeqon - Aoole Ave
261250001 Oak Park
261390005 Jenison
261470005 Port Huron
26153000'l Senev Nat'l Vvildlife Refuoe I

261610008 Ypsilanti
261630001 Allen Park
261630005 River Rouqe
261630015 Detroit - W Fort
261630016 Detroit - Linwood
261530019 Detroit - E. Seven Mib
261630025 Livonia
261630027 Detroit - W Jefferson
261630033 Dearborn .L
261630036 \tuyandotte
261630038 Detroit - Newberrv 'h
261630039 Detroit - W Lafavette .,/r

J data collected
* PMr schemical speciation monitof
r TEOM monitor

+Managed by Inter-Tdbal Council
++Managed by Grand Traverse Band ofOttawa & Chippewa Indians
+++l,ranaged by Little River Band of Ottawa Indians
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2006 ANNUAL AIR OUALITY REPoRT FoR MICHIGAN

Since the concentration of a given air contaminant at a particular time and place is highly dependent on
meteorological conditions, wind speed and direction instruments, barometric pressure, solar radiation,
and relative humidity are also monitored at some of these locations. Table 1-5 lists those MASN
locations and the type of meteorological data collected in 2006.

Table l-5: 2006 Meteorological Data Collected at the MASN Stations

AIRS ID SITE NAME . = o
- o =.9

o fic€ €

,$E

o

E
o
tt

o
F

€gp;
L . =

= . 9

E

IJ' c o

e ttt
b8
Ei

260050003 Holland
260170014 Bay City
260210014 Coloma
260270003Cassopolis
260490021 F nt

260492001 Otisville
260630007 Harbor Beach
260650012Lansing
260770008 Kalamazoo
260810020 Grand RaDids - Monroe
260A10022 Evans
26089000't Peshawbestown
260910007 Tecumseh
26099000s New Haven
261010922Manistee
261050007 Scottville
261 '130001Houghton Lake
261210039Mu$kegon - Green Creek
261250001Oak Park ./
261390005 Jentson
261470005Port Huron
261530001Seney Nat'l \Mldlife Refuse
261610008Ypsilanti
261630001 Allen Park
261630005 Ri\€r Rouge
261630015Dekoit - W Fort
261630019Detroit - E. Se\€n Mile
261630025 Livonia
261630033Dearborn
261630038 Newberry
261630033 W Lafayette

The MASN is designed to meet EPA's national ambient air quality monitoring requirements and is used
to measure and determine what areas are meeting the NAAQS for the six criteria pollutants.6 lt is
important to note that effective December 18, 2006, the EPA amended its air monitoring requirements
by reshaping existing monitoring networks to ensure that monitors are concentrated in areas that are
not meeting the NAAQS and allow those areas that have maintained levels well below the NAAQS to
eliminate unneeded monitors (with EPA approval). In additaon, the amended requirements include
more co-located monitors to provide real-time air quality measurements (see Chapter 4).

6 Information on the MASN can be found at hfto:/ rt'ww.michiqan.oov/deqair under the heading "Air Monitoring."

CHAPTER 1: BACKGRoUND INFoRMATIoN PAGE 9



2006 ANNUAL AIR QUALTTY REPoRT FoR MICHIGAN

The amended air monitoring requirements will also add about 75 National Core (NCORE) monitoring
stations around the country beginning in 2011. NCORE sites will be multi-pollutant in nature, utilizing
existing and new technologies to provide a comprehensive assessment of air quality throughout the
nation and enhance the understanding of how pollution travels. ffiile the exact locations for the
NCORE monitoring stations have not yet been identified, Michigan is required to operate two or three
NCORE sites. The amended requirements also contain a number of technical changes that include
improvements in monitoring technologies.T Information on the efiects of the 2006 amended monitoring
requirements is discussed by criteria pollutant in Chapter 2.

As part of the EPA'S grant to the MDEQ, the AQD provides an annual review of the MASN monitoring
data collected from the previous year and recommends any network changes. These
recommendations are based on each monitor's exceedance history, changes in population distribution,
and modifications to federal monitoring requirements under the CAA. Under the newly amended air
monitoring regulations (beginning in 2007), states will be required to solicit public comment on their
future air monitoring network design prior to submitting the annual review to EPA.

METRoPoL|TAN SrATrsfl cAL AREAS:
Michigan is divided into geographical planning units called Metropolitan Statistical Areas or MSAs,
Micropolitan Statistical Areas (MiSAs), and Combined Statistical Areas (CSAs).8 Both MSAS and
MiSAs are defined in terms of whole counties. lf specified criteria are met, adjacent MSAS and MiSAs,
in various combinations, may become the components of complemenlary areas called CSAs. CSAs
can be characterized as representing larger regions that reflect broader social and economic
interactions, such as wholesaling, commodity distribution, and weekend recreation activities, and are
likely to be of considerable interest to regional authorities and the private sector.

The two largest CSAs are in Southeast Michigan and West Michigan. The following Tabtes l-G
through 1-9 show all of Michigan's CSAS broken down to include the MSA/M|SA and their counties:

Table 1-7: Grand Ra lland CSA

7 Complete information about the national air monitoring network is available at htto:i/www.eoa.qov/ttn/amtic/.
" These areas are established by the U.S. Otfice of Management and Budget.

Table 1-6: Detroit-Warren-Flint CSA

Lapeer, Livingston, Macomb, Oakland, St. Clair, &

Kent, Barry, lonia, &
Holland-Grand Haven

MSA
Ottawa Co.

Table 1€:

Table 1-9:

CHAPTER 1: BACKGRoUND INFoRMATtoN PAGE 10
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o
AIR QUALITY

Those MSAs and MiSAs that are not part of any CSA are shown in Tables 1-10 and 1-11:

Table l-10: Additional MSAs

Tab le l -11 :  OtherM

The EPA has usually relied upon MSA boundaries when designating nonattainment areas for air
pollutants relative to NAAQS. The monitoring network assists in determining
nonattainmenuattainment status in these MSAs for each of the criteria pollutants (also discussed in
Chapter 2).

AQD MoNIToRING TEcHNIaUEs:

The AQD follows a quality system to ensure that the monitoring data that is collected and reported is
valid and accurate. Precision (the repeatability of a measurement) and accuracy (the closeness of the
measurement to a true value) are the two primary components of the quality system for ensuring
accurate data. Additional information on the AQD's precision and accuracy procedures along with their
2006 measurement reports are available in Appendix B.

Kalamazoo & Van Buren Co.
Niles-Benton
Harbor MSA
Berrien Co.

Benzie, Grand
Traverse, Kalkaska,

& Leelanau Co.

GHAPTER l: BACKGRoUND lNFoRitATtoN PAGE 11



2006 ANNUAL AIR QUALITY REPoRT FoR MICHIGAN

CHAPTER 2: CRITERTA PoluurnNrs Moxroneo rH Mrcxrean
Chapter 2 provides information on each of the six criteria pollutants that include state source
information, Michigan's monitoring requirements for 2006, attainmenunonattainment status,
monitoring site locations, and air quality trends from 1997-2006 broken down by location.e The
criteria pollutant subsections found in Chapter 2 include:

Chapter 2.1 : Carbon Monoxide (CO)
Chapter 2.2: Leed (Pb)
Chapter 2.3: Nitrogen Dioxide (NO2)
Chapter 2.4: Ozone (Os)
Chapter 2.5: Particulate Matter (PM10, PMz 5, and PMz 5 Chemical Speciation)
Chapter 2.6: Sulfur Dioxide (SOr)

The actual 2006 data for each criteria pollutant is available in Appendix A.

CHAPTER 2.1 : CARBoN MoNoxtDE {CO)

Utilizing the EPA's 2002 emissions inventory (El)
data, Figure 2.1-l shows that Michigan's on-road
motor vehicle sources account for 69% of the
state's CO emissions. On-road sources include
diesel, heavyilight-duty gas trucks and vehicles,
and motorcycles.

Michigan's non-road sources contribute 28olo of the
CO emissions. These sources include aircraft,
marine vessels, non-road two and four stroke
engines, railroads, and others.

'a

Figure 2.1.1: Percentage o CO Emissiong in
ilichigan By Sourcs Type

(EPA 2002 Emissions Inventory Data)

PONT
?A

ARCA
- -  t *

CO emissions from Michigan's industries (point
sources) accounl for only 2o/o. For the DetroilAnn Arbor area, combustion from coal-fired power
plants, industrial, commercial, and residential sources, as well as iron, steel manufacturing, and
foundries were the leading point sources of CO (1 , 2).

Michigan's CO emission totals are estimated to be 20olo less than what the emissions were in 1990
and historically, Michigan has had better air quality when compared to nationwide trend site
averages.'" As ofAugust 30, 1999, all areas in Michigan have been designated as attainmenl for
CO and no monitoring needs to be performed for attainment purposes. Starting in 2007, under the
2006 amended air quality monitoring regulations, CO monitoring will no longer be required.
However, trace CO monitoring will be required at the new NCORE stations.

CO MoNlroRrNG rN [UtcHtcAN:

For 2006, as shown in Figure 2.1-2, there were a total of seven CO monitors in operation, with six
located in Southeast Michigan and one in West Michigan."

" The air quality trends are based on actual statewide monitored readings which are also listed in EPA'S Air
.^Quality Subsystem Quick Look Report Data.'" Information on Nationwide Air Quality Trends is available at: htto:/ ̂ /ww.epa.qov/airtrends/carbon.html.
" The two previously established sites-at Ner,rrberry and Seney @
CHAPTER 2.1: CO TRENDS PAGE 12
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FIGURE 2.1-2: CO MoNIToRS ACTIVE IN 2006

l. 60901003 -Wr'Yan
2. 261250001 -O.k Prrk
3. 261630001 -All.n P.rl
4. 28i6:l0oi6 - Lin*ood
5.2614!0025-Livonir
8.2618t0039-W.Lf .y.do

RAPIDSJSI,JSKEGON.HOLLAND CSA

CO Tnenos eY Locerror:

Figure 2.1-3 provides the maximum 2"d highest
1-hour CO level trends for Michigan from 1997-
2006, which demonstrates that there have not
been any exceedances of the 1-hour CO
NAAOS.

Figure 2.1.4 provides the 2"d highest 8-hour
CO maximum values for Michigan's CO sites.
In 2006, five of the seven CO monitoring sites
(two in West Michigan and three in Southeast
Michigan) had slightly elevated CO levels from
the previous year. However, the values
continue to remain well below the standard
and Michigan has not experienced any
exceedances of the 8-hour CO NAAQS.

Figlre 2.1-3: CO Levels in I arom 1997-2006
(2* Highest 1-H. Maximum val!ss)

e

- Grlnd R.Fd. . W.tr.n

. Otisvill. r- HolC d Lcac

x S.nty o O.k P-l

Allm P.rk - Ev..gr..fl
' Linwood . Uvoni.

^ Joy Rd E T.mpt. sL

. w. Foft + fl.wblrry

2001 2001 263 200,1

YEAR

Figure 2, ' |-4i CO Levels in Ml trom 1997-2006
(2nd Highest 8-Hr Maxlnum Values)

2000 1001 2002 2003 2o0a
YEAR
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CHAPTER 2.2: LEAD (PB)

Michigan Pb emissions have significantly
decreased over the past 25 yeers and ambient Pb
levels have been far below the Pb NAAQS. lrluch
of this reduction can be attributed to the removal of
alkylated Pb from automotive gasoline.
Figure 2.2-1 shows that point sources such as
non-ferrous smelters and battery plants contribute
almost all of Michigan's overall Pb emissions.
However, since there are no large Pb point
sources in Michigan and with the state in
attainment for Pb, point source monitoring is not
conducted. Michigan does monitor for Pb under its
toxics monitoring program.

PB liloNtroRrNG rN MrcHlcAN:

Although the 1999 monitoring regulations allow lhe discontinuance of many monitors, Michigan has
continued Pb monitoring, along with other trace metals, es part of the Michigan Toxics Air
Monitoring Program (MITAMP), the National Air Toxics Trend Sites (NATTS), and the Detroit Air
Toxics Initiative (DATI) (discussed in Chapter 3). The MITAMP sites include Flint, Grand Rapids
(Monroe), Ypsilenti, Allen Park, River Rouge, Detroit's W. Fort and E. Seven Mile, and Houghton
Lake (a background site). As part of the NATTS program, the Dearborn site, must determine trace
metal concentrations from PMro filter. For the DATI program, Detroit's W. Jefferson monitoring site
is being utilized for TSP, polynuclear aromatic hydroc€rbons (PAHS), mercury, and toxics. The ten
Michigan monitoring sites for Pb in 2006 are shown in Figure 2.2-2.

Figure 2.2-1: Percentage of Pb Emissions
in Michigan By Sourc€ Type

(EPA 2002 EmissiolE Inventory Data)

t{oll-Roao
AREA o* oilRoaD

FrcuRE 2.2-2: Pb MoN[oRs AcrrvE tN 2006

DCQ

2 261610004-Ypsilan!
3 261630001 -ALl.n Pa*
4 261630005 - Riv6r Roug.
5 261630015 -W. Fo.t
6 261S30019-E S.von Mit€
7 201630027 -W J€nErson
a 261630033 o@dorn

GRAND RAPIDS-IIIUSKEGON-HOf LAND CSA
9 260S100m -G€nd Rapkjs,Mon@

CADILLAC MiSA
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2006 ANNUAL AIR QUALITY REPORT FOR MICHIGAN

It is important to note that the 2006 amended monitoring requirements also de-emphasize Pb
monitoring and under the NCORE network, there will only be ten sites nationally that will be
required to measure Pb. However, since operation ofthe Dearborn NATTS site is funded through
a different grant source, monitoring of Pb and other trace metals, bolh as TSP and PMro will
continue to help maintain continuity with Michigan's historical databese and to provide a full suite of
trace metal measurements by various size fractions (PlVl2 5, PM10, TSP). Pb measurements as
PM2 s are also made throughout the PMz 5 speciation netrvork (discussed in Chapter 2.5). lf EPA
adopts a more stringent form of the NAAQS or if budget concerns arise, Michigan's Pb monitoring
network may need to be modified.

Pe TneHos ey Locatrol:

Pb levels in Michigan have remained far
below the NAAQS over the past decade. Due
to the very low Pb levels, Figures 2.2-3 and
224 have been enlarged and the scale
divided to show the actual Pb levels.

For the years 1997-2006, Figure 2.2-3 shows
those sites in Southeast Michigan that are
located within the Detroit-Warren-Flint CSA.
NorE: The spike at Detroit's Fort Street in
2006 was investigated and confirmed as
accurate, although no known reason was
fou nd.

Figure 2.2-3: Pb LeYels in Ml's
Detrolt-Warren-Flint CSA from 1997-2006

(Maximum Quarterly Values)
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Figwe 224 includes the remainder of
Michigan's monitoring sites located in the
Grand Rapids-Muskegon-Holland CSA and
Northern Michigan for the years 1 997-2006.

0 , 1 2

0.1

0.03

0.06

4,02

0

Figure 2.24i Pb Levels in crand Rapids-Muskegon-
Holland CSA and Nonhern Ml lrom l997-2005

(Maxlmum Quarterly Values)

1997 ll98 19tt 2000 20oi 2002 2003 200a 2005 2006

YEAR
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CHAPTER 2.3: NrrRocEN Dronoe (NO2)

Michigan ambient NOz levels have always been well
below the NAAQS. Figure 2.3-1 shows that on-road
(46%) and point sources (31%) make up most of
Michigan's total NOx emissions. Point sources include
industrial, mmmercial, institutional, and residential fossil
fuel combustion. Since March 3, 1978. all areas in
Michigan have been in attainment for NO'.

NO2-![er.rIe8!NqILirtteHcAXi

Figure 2.3-1: Percentage of NOx Emlsslon3
in ilichigan By Source Typ€

(EPA 2002 Emi$iom Inventoly Data)

ot{-RoAo POI||T
tl%

Even though there are no
nonattainment areas for NO2 in
Michigan and monitoring for
atiainment purposes is not required,
monitors continue to ooerate lo
support photochemic€l model
validation work, For 2006,
Figure 2.3-2 shows that there were
three NO2 monitors in operation - two
were located in the Detroit CSA and
one in the Grand Rapids-Muskegon-
Holland CSA (Grand Rapids-Monroe
site). For the Detroit CSA, the
Linwood monitor measures
neighborhood scale air masses used
for determining photo-chemical
production of NO2 in an area with the
largest emissions of NOx, and the
E. Seven Mile monitor is a downwind
urban scale site that measures NO2
produced from the reaction of 03 with
Nox.

It is important to note that the revised 2006 air quality monitoring regulations no longer require NOz
monitoring. Under the new NCORE requiremenls, trace monitoring will be necessary and Michigen
will establish trace monitors at Grand Rapids and Allen Park before January 2008.

NOzIBExeS rY LocAroN:

As shown in Figure 2.3-3, all monitoring sites
have shown an annual NO2 concentratron at
less than half of the 0.053 ppm NAAQS. There
has never been an exceedanee of the NO,
standard in Michigan.

Figure 2.3€: NO2 Lsvels in t{l from 1997-?006
(Annu.l A.ltturFllc t .an)
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CHAPTER 2.4: OzoNE (O3)

Ground-level 03 is not emitted directly from any source, but is created by photochemical reactions
involving NOx and VOCs (O3 precursors) in the presence of sunlight. EPA states that nationwide,
03 levels (l-hour and 8-hour) have improved considerably. National programs that have cut VOC
and NOx emissions from vehicles, industrial facilities, and electric utilities, along with the
reformulation of fuels, and other consumer/commercial products (i.e., paints and chemical solvents
that contain VOC) have helped to reduce the levels of 03. EPA notes that variations in weather
conditions also play an important role in determining Oa levels.12

In Figure 2.4-1, EPA used 8-hour 03
concentrations from 85 urban and 48 rural
sites across the U.S.13 Typical weather
conditions were determined by averaging
conditions (e.9., temperature, humidity, etc.)
for the summers (May-September) of 1997
through 2006. The dotted line shows the
trend in observed values at monitoring
sites, while the solid line illustrates the
underlying Or trend after removing the
effects of weather. The solid line
represents Og levels anticipated under
typical weather conditions and serves as a
more accurate Or trend for assessing
changes in emissions. EPA states that for
Michigan, on average, 03 levels declined'l 0olo between 1997 and 2006. These
improvements are in response to both state
and regional reductions in NOx and VOC emissions.

According to EPA'S 2002 El data (Figure 2.4-2), Michigan's on-road and non-road sources still
account for a large percentage of VOC emissions. Michigan's VOC emission sources include.

. motor vehicles;
r storag9, transport, processing, and

marketing of petroleum products;
r combustions of fuels; and
. industrial processes such as production/use

of organic chemicals, paints, polymers,
resins, surface coatings, plastic product
manufacturing, coke production/byproducts,
and degreasing.

VOCs can also include the lerpenes and
isoprenes naturally emitled from vegetation.

Figure 2.4-1: EPA'S National 8-Hour Or Air
Quality Trends from 1997-2006
(15 urb.n rnd,aE Rur.l Sites .c.o6s dle

65

.9 ^^
E O U

o 5 5
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;so

' 4 s
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Y€r- AdiGted for weadr

Flgure 2.4-2: Percentage Ot VOC Emissions
in Michigan By Source Type

(EPA 2002 Emisaions Invsntory Data)

ot{-RoaD
l:,*

POINT
a*

NOttROAO
lltlt

'' Information was obtained from EPA's website, Trends in Ozone Adlusted for Weather Conditions available
.^ at hfto:/ ̂ /ww.eDa.qov/airtrends/weather.html.'" EPA Reference: Cox, William M. and Shao-Hang Chu. (1996). 'Assessment of Interannual Ozone

Variation in Urban Areas from a Climatological Perspective." Atmospheric Environment, 30.14, 2615-2625.
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2006 ANNUAL AIR QUALITY REPoRT FoR MICHIGAN

Under the 8-hour Or NMQS, EPA designated 25
counties in Michigan as nonattainment on June 15, 2004
(Figure 2.4-3). Following implementation of the 8-hour
03 standards, EPA revoked the l-hour standard on
July 15, 2005.

In 2006, the MDEQ sucrcessfully petitioned EPA to
change the status for 16 of the 25 designated
nonattainment counties to attainment.la EPA's final rule
approving Michagan's redesignation requests for the
counties of Benzie, Berrien, Calhoun, Cass, Clinton,
Eaton, Genesee, Huron, Ingham, Kalamazoo, Kent,
Lapeer, Mason, Muskegon, Ottawa, and Van Buren was
published in the May 16, 2007 Federal Register.ls
Figure 2.44 shows the nine counties in Michigan that
remain in nonattainment.

The following Table 2.4-1 shows the three-year averages
of the 4'" highest 8-hour 03 values for all of Michigan's
monitoring sites from 1997-2006. lt is important to point
out that the three-year averages for the 2004-2006
monitoring period show that all sites, except Holland
(Allegan County), were meeting the 03 NAAQS.

NoTE: In 2006, the AQD added 03 monitors at a new
site in Manistee and at Detroit's West Fort site. Because
there is only one year's worth of data, only the 2006
values are noted in Table 2.4-1 for these two sites.

Figure 2.44: EPA'S Designated 8-hour Ozone
AttainmenUNonattainment Areas for Michigan

(Etlective May 2007)

f etratnmonr rrces

I nonrttrtnmrnt

to Michigan's redesignation request actions are located at htto:i/www.deq.state.mi.us/documents/deo-aod-air-aqe-
ozone-l l countvredesionation-march06.odf and htlo:/ ̂ /ww.deo.state.mi.us/documents/deq-aqd-air-aoe-ozone-

_ _ 5-countv-redesiqnation-5-30-06. pdf.
'' The May 16, 2007 Federal Register notice is available at htto://www.deq.state.mi.uydocuments/deq-aqo-

air-aae-ozone-redesignations-5-07. odf

Figure 2.,1.3: EPA's D€ignated 8.hour Ozone
AttainmenUNonattainment Areas tor Michigan

(Utilizing 2001.2t103 Monitoring Data)

n &tlbmrn ara.

I Na|bthrnnt|t Ar..t
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CHAPTER 2.5: PART|CULATE MATTER (PMro, PMz.s, PM2.5 Gnemrcal SpEclATtoN,
AND TSP)

PM is categorized according to the size and health impact of the particles. Particle size is the
major factor that determines which particles will enter the lungs and how deeply they will penetrate.
PM2 5 are much smaller "fine particles" equal to or less than 2.5 Um in diameter and cause the most
serious health effects. At the end of 2006, there were two important federal regulation revisions
that will affect how monitoring for PM will be conducted in the future. Although the impact of these
revisions will not affect the 2006 monitoring data presented in this report, it is important to discuss.

On October'17, 2006, EPA amended the ambient air monitoring requirements impacting how PMzs
will be measured. Under the 2006 amended regulations, the PM2s monitoring network requires
every-day sampling for those areas that approach the 24-hour PM25 standard, while others will
operate on every third or sixth day cycles.18 As with the 03 monitoring network, MSA boundaries
have been modified and population totals tied to measurements of ambient air quality have
increased. Also, any monitors with a design value (using the most recent three years worth of
data) which is greater than or equal to 85% of the PM25 NAAQS, will require more monitors in
those MSAs. Another important aspect of the regulations is that the proposed NCORE sites will
add measurement of "inhalable coarse particles," (i.e. PMroz.s) with some monitors providing
continuous mass concentration monitoring and others 24-hour filter-based sampling to enable
development of PM162 5 melhods for chemical speciation.ls

Effective December 18, 2006, EPA also revised the 1997 PM NAAQS which establishes a more
stringent 24-hour PMzs annual standard and revokes the PMro annual standard.2o Under the
newly revised 24-hour PM2 5 NMQS, Michigan must provide to EPA by December 18, 2007
(based on 2004-2006 monitoring data), its recommendations on which areas in the state should be
designated as attainment and nonattainment. EPA will notiry states by August 2008 on their
designation determinations with an effective date of December 2008. Following final designations,
states with nonattainment areas are required to submit SlPs within three years (April 2011) and
must show attainment by 2013.

It is important to note that many national programs have been put in place to reduce levels of PM.
These programs control directly emitted PM andior the emissions that contribute to PM formation,
such as SO2, NOx, and VOCs. For example, EPA'S Clean Air Interstate Rule (CAIR), finalized in
2005, focus on those states whose SO2 and NOx emissions significantly contribute to the PMzs and
03 pollution problems in other downwind states. The NOxSIP_aq!!, which.began in 2004, reduces
NOx and regional transport of groundlevel 03 pollution for those states in the eastern U.S. (such
as Michigan). Based on EPA's modeling ol year 2015 results from the NOx SIP call and other
federally implemented programs that reduce NOx and SO2 (e.9., CAIR, etc.), it is expected that all
Michigan counties, except for Wayne County (which is also out of compliance for the annual PMz 5
standard), will attain compliance.2l The following Table 2.5-l is from EPA's Particle Pollution
Report: Current Understandinq of Air Qualitv and Emissions throuoh 2003 and lists the major
emission control programs since 1995 that have or will reduce PM.22

18 Effective January 1 . 2007, the required changes have been made to Michigan's PM2 5 monitoring network.'" In the original draft revision of the 1997 PM NAAQS, EPA had proposed implementing a new "inhalable
coarse particle" category but decided that further research was needed. Therefore, this new method of

-^ measurement (PM!0 2 5) was established under the 2006 revised air monitoring regulations.'" EPA'S October 16, 2006 federal register notice for the new PM NMQS is available at
-, http:/ ̂ /ww.epa,qov/fedrosti/EPA-AIR/2006/0ctober/Dav-17ia8477.odf.
'' Additional information on PM is available on the AQD's website at http://www.michiqan.qov/deqair under
,- ?ssessment and Planning,' "AttainmenuNonattainment Information," then "Particulate Mafter."
" The Particle Pollution Report is available at http://www.epa.qov/airlairtrends/aotrnd04/om.html.
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Table 2.5-1: Select Ptll Emission Control Programs from 1995-2015
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PMrg:

Figure 2.5-'l shows Michigan's percentage of
emissions by source category. Michigan's on-road
and off-road PM10 emissions combined contribute
34%, point sources 34%, and area sources 32%.
For area source contributions, Michigan had a
substantial increase in percentages from the 2002
emissions inventory (32o/o\ to the 1999 emissions
inventory (12%). Table 2.5-2 lists the different
types of point and area sources that contribute
PMlo in Michigan.

Figure 2.5-l: Percentage ot PMro
Emiasions in Michigan By Source Typ€
(EPA 2(102 EmiEsions Inv€ntory Oata)

*;lfl 
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529"

able 2.5-21 Point and Area Source T in Mich
POINT SOURCES AREA SOURCES

fossilfuel combustion (i.e., coal burning) fossil fuel combustion; other combustion (i.e., residential
fireDlaceywood stoves): incineration: and ooen burnino

chemical and allied Droduct manufacturino oil and gas production
melats ofocesstnq agriculture, food, and mineral products
petroleum, petroleum products, and related
industries

wood, pulp and paper, and publishing products; misc,
industrial orocesses

other industrial processes aoriculture and forestrv
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Since October 4, 1996. all
areas in lvlichigan have
been in attainment with the
PMjo NAAQS. Due to the
recent focus upon PM2 s
and because of the
relatively low level of PM16
measureo over recent
years, Michigan's PMro
network is maintained at a
minimum level .  The mao in
Figure 2.5-2 identifies the
locations of the six PMlo
monitoring stations that
were operating in Michigan
during 2006. These
monitors are located in the
state's largest populated
urban areas - three in the
Detroit area, one in Flint,
and two in Grand Raoids.
To better characterize the
nature of PM in Michigan,
many of the existing PMlo
monitors are co-located
with PMr.r monitors in
population-oriented areas.

PM r o_TBENqq ry tqcAT|or.t :

Figure 2.5-3 shows the annual arithmetic means
for the Detroifwarren-Flint CSA from 1997-2006.
For 2006, all monitoring sites in the Detroit area
had readings below the PMlo standard with the
Dearborn continuing to have - the highest
maximum annual mean (31 .5 Ug/m') in the state.

Figure 2.5-l shows the annual arithmetic means
for the Grand Rapids-Muskegon-Holland CSA
and Northern Michigan from 1997-2006. In
2006, the two PM16 monitoring sites located in
the Grand Rapids area continue to show a
decline in the annual mean levels. For the
decade, all the monitoring siteE in western
Michigan have maintained a level well below the
PMlO NAAQS.

FlcuRe 2.5-2: PMls MoHrroRS AcnvE rN 2006
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PMr.si

Figure 2.5-5 shows that according to EPA'S 2002 El
data, lvlichigan area sources produce the majority of
PM2 5 emissions in the state (37%). However, when you
combine non-road (32%) and on-road (18%) sources
together, they produce 50% of Michigan's PM2 5
emissions. Point sources, such as fossil fuel (coal)
combustion, metal processing, incineration, etc., accounl
for the remaining 13% of Michigan's PM2 5 emissions.

In 2005, EPA designated under the 1997 PM2s NAAQS,
seven Southeast Michigan counties as nonattainment
(shown in Figure 2.5-6). By 2010, Michigan is required
to develop control strategies to bring the areas into
attainment. The final PMr 5 lmplementation Rule
describing lhe requirements needed to develop these
control strategies, was issued by EPA on March 29,
2007. The AQD is currently working on Michigan's SIP
due to EPA by April 18, 2008 for these seven Southeast
Michigan nonattainment counties. @: The final PMz5
lmplementation Rule addresses the 1997 PM NAAOS
and is not intended, at this time, to be used for the newlv
revised 2006 PM NMOS.

CoMpREHENSTvE MoNtToRtNG FoR PM2E tN MtcHtcAN:

The statewide particulate network consists of many components which together provide a picture
of the nature of PM within the state. The concentrations of PMz s measured over a 24-hour time
period are determined using the federal reference method (FRM). Only data generated by FRIVI
monitors are used for comparisons to the NAAQS, The lvlichigan monitoring sites are located in
urban, commercial, and residential areas where people are exposed to PM2s.

In addition to the FRM monitors. continuous and soeciated monitors are also used at some
locations. Continuous monitoring is beneficial as it provides real time hourly data that supplements
the PMzs data collected by FRM monitors. Speciated monitoring provides a better understanding
of the chemical composition of Plvl25 material and better characterizes background levels. The
following are brief descriptions of the types of monitors that make up Michigan's PMzs monitoring
network.

PM?.s FRM Monitoring Network: PM2s FRM monitors are deployed at all of Michigan's 30
PM2 5 monitoring sites to characterize background or regional PMz s transport collectively from
upwind sources. The two monitoring sites in Detroit's W. Lafayette and Newberry investigate
PM levels in an area of Detroit heavily impacted by mobile source emissions. The FRM
monitors at the Channing and Crystal Falls sites in Michigan's Upper Peninsula were
established for a short{erm study to determine the impact of outdoor wood boilers on air
quality. In addition, five PlVl: s FRIVI monitoring sites are co-located with Plvl1o monitors to
allow for PM2 s and Plvllo comparisons (4, 5, 6). Co-located PMloand PM2ssites include Flint,
Grand Rapids (Monroe), Dearborn, and Detroit's Allen Park and W. Fort.

Continuous PM2.s Monitoring: Short-term measurements of PMzs or PMls are updated on
an hourly basis using Tapered Element Oscillating Microbalance (TEOM) instruments. At
least one continuous TEOM is required at a core monitoring PMzs site in a metropolitan area

Figure 2.$5: Percentage Of PM2.5 Errissions in
Mlchigan By Sourcq Typ€

(EPA 2002 Emissions Inventory Oata)

L A POINT

O NON.ROAO

FIGURE 2.5.6: EPA'S PII2 3 NONAT'AINMENT AREA
OEsrcNAnoNs FoR MrcHrcaN

oN rHE 2001-2003 THREE-YR ANNUaL AVERAGES OarAl
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with a population greater than one million. Both Detroit (Allen Park) and Grand Rapids
(Monroe) meet this requirement (5).

Initially, the MDEQ operated all TEOM units with an inlet temperature of 50 degrees Celsius,
but this high inlet temperature was volatilizing nitrate during the winter months. Between 2003
and 2004, filter dynamic measurement system (FDMS) inlets were added to all TEOMs.
However, maintenance problems occurred during summer days with high humidity, which also
interfered with data capture. As a possible solution, in 2006 the MDEQ operated all 14
TEOMS with the FDMS inlets installed only during the winter months and removed the FDMS
inlets during the summer. (both data are shown in Appendix A). lt is important to note that
performance was worse in 2006 and several discontinued parts had broken. Therefore, in
February 2OO7 , all FDMS units were removed from the TEOMS.

Chemical Speciation Monitoring: Single event Met-One spiral ambient speciation samplers
(SASS) are used throughout Michigan's speciation network and are placed in population-
oriented stations in both urban and rural locations. PM25 chemical speciation samples are
collected on three types of filters: teflon, nylon, and quartz over a 24-hour period. Each filter is
analyzed by a different method to determine various components of PMz5 (7). There are nine
SASS monitors operating in Michigan.

The primary objectives of the chemical speciation monitoring sites are to provide data that will
be used to determine air quality and to support the development of attainment strategies.
Historical speciation data for Michigan indicates that PMr 5 is made up of 30% nitrate
compounds, 30% sulfate compounds, 30% organic carbon,23 and 10% as unidentified or trace
elements. In January 2007, EPA released its new SPECIATE 4.0, which includes a total of
4,080 PM speciation and total organic compound profiles of air pollution sources. These
profiles are used to create speciated emissions inventories for regional haze, PM25, and 03 air
quality modeling, and to estimate hazardous and toxic air pollutant emissions from the
speciation emissions.

It is important to note that the 2006 amended air monitoring regulations specify speciation
monitoring, but did not provide much detail except that measurements of PMlo-2s will be added to
the NCORE sites.2a Continued operation of the speciation trend site in Detroit (Allen Park) is
required on a national level and the sampling frequency has increased to once every three days.

In 2006, the monitors in Saginaw and Ann Arbor were shut down and a Tribal sile was added in
Manistee County, Figure 2.5-7 shows all of Michigan's 30 PMr 5 FRM monitoring stations
operating in 2006 and denotes which sites also have TEOM and/or SASS monitors in operation.
NorE: A TEOM is operating at the Seney site along with an Og monitor, but is not included in
Figure 2.5-7 as it does not have a PMz 5 FRM monitor.

'" To befter understand the chemical composition of the organic carbon fraction, a number of studies have
be€n conducted in Southeast Michigan to further investigate organic carbon. Information can be found in

^,the Michigan 2006 Ambient Air Monitoring Network Review, available at htto://www.michiaan.oov/deoair.'* Current information on both proposals can be found at http://www.epa.oov/airloarticles/actions.html.
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CHAPTER 2.6: Sulrun DtoxlDE (SO2)

According to EPA'S 2002 Et data, Figure 2.6-l
illustrates that point source emissions contribute
85% of the overall SO: emissions in Michigan.
These point sources include:

z fossil fuel (coal) combustion,
- chemical and allied product manufacturing,
,- metals processing,
- petroleum and related industries,
- incineration, and
- other industrial processes.

Michigan has been in attainment for SO2 since
1982, with levels consistently well below the SO2

Figur€ 2.6-1: Perc€ntage of SO2 Emissions in
i,lichigan By Source Type

(EPA 2002 Emissiorts Inventory Data)

NMQS. Under the 2006 revised monitoring regulations, SO2 monitoring is no longer required,

SOz Morrronrruc tN MtcHtGAN:

For 2006, Figure 2.6-2 shows that there
were seven SO2 monitors in operation,
with the majority located in Southeast
Michigan. As required under the 1997
ai monitoring regulations, three
monitors are located in the Detroit aree
measuring 'for neighborhood scale
trends. These sites are at W. Fort
(situated so that maximum SO2 levels
are being monitored), E, Seven Mile,
and Warren. Additional monitors are
also located at Linwood and Port Huron
to measure maximum SO2 concentra-
tions of neighborhood or middle scale
trends. The Flint monitor, though not
technically located in Southeast
Michigan, also measures for
neighborhood scale trends. The other
SO, site is located in Grand RaDids and
it monitors neighborhood scale trends
for West Michigan.

SOe TneHos ay Loclrroit:

In Figure 2.6-3, average SO2 levels monitored in
the state have consistently remained well below
the annual 0.030 ppm NAAQS,

FrcuRE 2.6-2: SOz MoNrroRs AcrvE tN 2006
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