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Executive Summary

The purpose of this document is to provide information for ussgripermit applicantsvhose facility is

located withinanarea describely Minn. Stat 8§ 116.07 subd 4a.Onearea thatmeets the conditions in the
above statute includdise Phillips Communities in the southern portion ofditye of Minneapolis andn area
within a ¥2 mile buffer of th&uperfund Site callethe South Minneapolis Residential Arsenic Exposure Site
(Figure 1) The process to conducCumulativeLevels and EffectReport within the requirements of the
above statute are described inacompao n  d o ¢ u mé&nodess o@umulative €evels arid Effects
Analysis for Minn. Stat§ 116.07 subd. 4a&

. . . . . Figurel: Map including the
In brief, the procesgo comply with the above statute inclgdiest assessing Phillips Communities of

whether or not the facility is withithe area described binn. Stat. § 116.07 Minneapolis and the 1/2 mile
subd. 4a.An Air Emissiors Risk Analysis(tAERA) and criteria pollutant around the South Minneapolis
modelingare therrequired to define the ggmphic area impactddr area of Residential Arsenic
impact)by the prposed permitFinally, permit applicantshallanalyzepotential ~ Contamination Site

impacts orhuman healtandthe environmenfrom their
facility in the context of the data and text withiisth
documen The analysis ishen considered by thdinnesota
Pollution Control AgencyNIPCA) in making permitting
determinations.

This documents organizedo include data groupings for
hazard, exposure and health effects indicesmanner
similar tothe CDC Environmental Healffracking
Prograns (http://www.cdc.gov/nceh/tracking/

TheHazardindexsection of this document is the most datal-
rich, and includes air, water and labdsed informationThe
air quaity section describes modeled and monitored air
pollutants, smoking rates as a proxy for environmental
tobacco smoke exposures, descriptions and figures | IWIHn
describing potential traffic related exposures, Air Quality !
Index results, and fish tissue ingestion exposure toumng | DT
from atmospheric origin. The water quality sectiocludes ‘l ‘ T N
informationsummariing the city of Minneapolis municipal : i
water reportstorm water and industrial discharge permitte(
sites and stream and lake assessment Ta&landbased
hazardsectian includes a summary tiie South Minneapolis Residential Soil Contamination,Zite
Environmental Protection Agency (EPA) Superfund site. Finaliy stiction contains brief descriptions and
resources for other sites that may be located within atfagild s ar e a nmayneed tm pesevcaluatea asd
part ofa f a ccuniulativeylévels and effects analysis.

a
(]

(]

The Exposure Indicator section includes only data for which #ref@omonitoringresults(data on pollutant
concentrations ibiologicaltissue¥. Two biomonitoring data sets were available and have been included
blood lead data bgip codeand The Arsenic Biomonitoring Study from the Minnesota Department of Health
(MDH) (completed througMinnesota Statute 144.995144.998)

The Healthindicator section includesvailablehealth outcome data sétcluding asthma related
hospitalizationand emergency room visjtsocioeconomic indicatoiacluding percentoelow poverty and
percennonwhite populationdescriptionsand small for gestathal age

There isasectionat the end of the document tlatludes descriptions dfiture sources of information that
will support continuing efforts to this end as well as a section on limitations of the data and the process
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This document provideinformationandleads the reader to further information sources about particular topics
too complexor geographically specifim cover properly her&.he statute implies type of cumulative risk
approach requiring large scope and multiple sourcésliverse dataimed at describing diverseand mobile
population. Theoermit applicarfs analysisbased on this document is intended to be a reasoagieach to

fithe cumulative levels and effects of past and current environmental pollution fremaraiés on the
environment and resideriésusing available datand within the context of this speeificommunity A true
quantificationof cumulative risk including all pathways, pollutants, exposure rpatesvould require greater
resourcesind timethan are available to the agency at this tifereover, cumulative risk assessment methods
are under development with the exception of certain health endpoints for specific pe&tivicegh a
benchmarking effort completed by MPCA staff in 2008, it feasd that a few states are developing
approaches for addressing this issue. The most expansive of these dffeirtg sonducted bthe state of
Californiain a multryear effort to develop methods to conduct cumulative risk assessments in the dontext o
environmental justicehftp://www.oehha.org/ej/pdf/HirseRevisedCIReportOutline.pdf) This effort involves

the expertise from academia, governmentqmariits, industry, ommunity groups, etc

Within the field of human health risk assessmeuatan health protective assumptiame madevhere data
gapsexist this is even true for single pollutant single pathway analysesa broad scope cumulative risk
assessmentvhereall factors are integrated into one relative metmiquantification of risk wouldecessitate
many assumptionsith each assumptiopropayaing another layer ofincertainty. The MPCA would require
multi-year resourceand the ability talraw onother experts outside of the agetagompile and acquie

higher quality, more spatially and temporally refinddta setsandthenultimatelydevelopquantitativeindices

to integrate the disparate ddita variousarea. Initial attempts at this typef analysis ardound in current
cumulative risk literature such &u et al. 2009, Moreligroschet al. 2006 etc Even within these peer
reviewed, multiyear, published efforts, not aburcesmedia and pathways on temporal and spatial resolution
implied in the statute were includdebr these reasonghe MPCA is suggesting qualitative descriptions in the
Cumulative Levels and Effects Report. Furthermore, thadisésission of data limitations in individual

sectiors as well agn afinal summary Community wide cumulative risk assessments are important, although
the processs relativelynew andquite challenging This documenis expected to bepdatedcasnew

information and analyses of existing datecome available.

! Taken from Minn. Stat. § 116.07, subd. 4a

2 Purpose Statemerit: é&to create a Cumulative
Impacts and Precautionary Approaches (CI/PA)
Work Group for the purpose of providing

early and ongoing advice on the development
of guidance to assess both cumwati

impacts from environmental pollutants and
precautionary approaches to environmental
decisionmaking. € 0

3 Purpose Statemerit: éto create a Cumulative
Impacts and Precautionary Approaches (CI/PA)
Work Group for the purpose of providing

early and ongoing advice on the development
of guidance to assess both cumulative

impacts from environmental pollutants and
precautionary approaches to environmental
decisionmaking. € 0
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Cumulative Risk Assessmenttime Context of
Environmental Justice

Cumulative risk is defined in the EPA Framewfiwk Cumulative Risk Assessment
(http://cfpub.epa.gov/nceal/cfm/recordisplay.cfm?deid=54944
http://cfpub.epa.govincea/cfm/recordisplay.cfm?deid=19p485 @At he combined ri sks fro
exposures to multiple agents or st rbolegical agentsfonr St r es s ol
chemical stressorallostatic loadetc. The definition within the context of cumulative risk assessments for

pesticides (which is the best known metblody in cumulative risk assessment) has a much narrower scope

( The risk of a commotoxic effect associated with concurrent exposure bsellvantpathwaysandroutes

of exposurdo a group of chemicathat share a common mechanism of toxicity.

One component that may not be considered in typical regulatory risk assessments, but is if risk assessments are
conducted in a cumul at iwleerabilitta.miasfabilityks dessribetihfdeFurcebo ncept
al, 2007as how communities or individuals respond to and recover from stressors inadequately or not as well

as the average communities or individuals. The National Environmental Justice Advisory commitssesliscu

the four properties of vulnerability as susceptibility, exposure, preparedness and responsiveness. In both of
publications, resilience is described somewhat as the opposite of vulnerability, where if two communities are
exposed to the same environmentesgors one community may be more resilient or less likely to recover

from that exposure. Conditions in a community which may impact health are environmental quality, safety,
quality of housing, etc. The underlying characteristics of a community can dréoddsby race,

socioeconomic status existing health conditions, etc. Communities may have abilities to recover from stressors
from resources such as health care access, education, quality employment, etc. The health of a community is
dependent of all ohese factors. In summation of these factors intrinsic in cumulative risk assessment,

potential human health outcomes from environmental or stressors (chemicalabrenainal) may be

enhanced by the underlying vulnerabilities within a community.

Theultimate goal of acumulative risk asses&mtin the context oMinn. Stat. § 116.0&ubd 4awould be to
collect, measure or model all of
the described data in the blue
and purple circles depictéal

cluster of
leukemia cases,

incidence of infant
mortality, hospital

multiple industrial

Figure 2and createra and dﬁ:g’snzsareas, admission rates e vared/ c'aﬂ:ermres
i i il i ch ical E

assessmertihat is depicted by e eleases —+ £ / -

thegold center in this circle. Sources, public health e

releases data illness

organics in air
of soil,

The difficulty in a cumulative

. . Itiple- _ .
risk assessment is not the tansported to (S el T fsusiiﬁé?m
gathering or even mappmg of accumulatedin 7~ fate subgroup children,

elderly

disparate data, but in the =/ | . sensivties
integration of those data. The
gold circle portion of this
analysis is the most technically

difficult and will result in the

|
population I/ homes close

. to pollutant
multi-route =S vulnerabilities sources, poor
exposures

inhalation,
ingestion, dermal
exposures from
air, water, soil,
fish, produce

health care,
subsistence
\_ fishers

mixtures

toxicit>\

high blood lead

h'gheSt IeVel Otl ncertainty and levels in children, ch ) T (" aroclor: reproductive effects,
H high levels of . emica diesel exhaust: lung cancer,
thereforecontention For chemicals found in __ . =" - c:.]ncentrations drinking water disinfectant

byproducts: bladder cancer

example, increased blood lead soil or indoor dust
concentrations ighildrenmay

not have any ptgjological

association with increases in

hospitalizations for asthma

Risks and existing health FIGURE ES-3
conditions do not occur in Example Initiating Factors and Data Elements for Cumulative Risk Analyses
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Factors and Data Elements for Cumulative Risk Analyses
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complete isolaon (all physiological systems are connected in some manner), however these health conditions
may not be completely additive nor multiplicative, Besults such as these canbetsimply summed and
reported as a A c.o0Amadthatwéredexveloped gelrs aga terad tornave older housing
stock, may be proximal to heavily trafficked roads and may also bedrpatential environmental justice
concern Olderhousing unitoftentend to have leaded paint thatlisturbedmay lead to highergrcentages of

the residents with higher blood lead concentrati@nsas near heavily trafficked roads (prior to removing lead
from gasoline) would have a tendency to have higher lead concentrations in soil that also if diséiyrbed
contributeto higher ood leadconcentrations. Furthermqri@ olderhomes withpoorair filtration, asthmatic
episodes maincrease due to lack of filtration of indoor air, dust or mold. Thus, two seemingly isolated health
effects are related but the association is comgheknot well characterized by a 1 digit value. As a result, the
context of the data, or data story, is very important. Additionally, potential risk reduction activities are better
elucidated by describing a data story over providing a definitive finaltitpiare value. Therefore, until

methods are more clearly developed, and data become more spatially refined, the integrative portion of this
document (the gold circle) is expected to be highly descriptive in nature and may compare the community in
guestiorwith other areas of the state to the best ability that the data allow. Potential, more quantitative,
methods are discussed at the end of this document and will be considered with ongoinglefiogsa

Minn. Stat. § 116.07ubd 4a

Hazard Indicators

AAn environmental hazard is an agent or factor in
People can be exposed to physical, chemical, or biologic agents from various environmental sources through
air, wat er , (htgpdwww.cdc.gow/dcehftrackirdy/biemontrack.htm#hazarfise majority of tle

data included in this repdill within this category.

Air quality

Data Limitations with Respect to Sources aflbor Air and Uncertainty in Assessing Human
Exposure using Outdoor Air Concentrations

Researcltonductedwithin the Phillips communitieéSexton et al. 2004, Adgate et al. 2004, Adgatal, Pratt

et al. 2004, Sexton et al. 2004, Sexton et al. 2007, Ramachandran et al. 2000), elsewhere in ttiesTand C

in other study locationshowecdthat indoor concentrations of many air pollutantstgpeally higher than

outdoor concentratianPersonal exposure measurements of some pollutants in these studies were often higher
than both indoor air concentrations and outdoor air concentrations. These studies also showed that personal
exposures and indoor air concentrations are much more leattiam outdoor air concentrations.

Outdoor air concentrations are often used as an surrogates for personal exposure (and/or human health risks)
since exposure measurements are expensive, difficult to conduct, and only done infreQuédtly: air

pollution penetrates into the indoor environment, but there is typically some removal of pollution daring th
process (by deposition afod chemical/physicalkeactiors) resuling in lower concentrationsf indoor air

pollutant concentrations from outdoor soes However, in most homes and other indoor environments there

are multiple indoor sources of air pollution, including combustion sources (stoves, furnaces, candles, water
heaters, dryerspbacco productsetc.), mechanical sources (vacuuming, sweepiastjing, grinding, cutting,

etc), pets, consumer products and personal care protibete indoor sources cause indoor and personal
concentrations to be higher than outdoor concentrations. Removing indoor sources and enhanced ventilation
will lower impads from indoor air sources.

Personal exposure is a function of the concentrations in f@iorivonments and the time spent by an
individual in specific microenvironments. A microenvironment is a defined space svitiiit homogeneous
air pollution profle, such as indoors at home, driving in traffic, indoors at work, etc. Variability in housing

Reference Document for Minn. Stat. § 116.07, SubdoMiay 2010 Minnesota Pollution Control Agency
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conditions and personal activity patterns results in complex personal exposure patterns which require large
data sets to describe a community properly. Suchsgdsaspecific to locations in Minnesota are not available.
However, there are general findingsgarding indoor air and personal exposures. For exanupleys of

personal activities have shown that people spend more than 90% of their time, on avdoage, Thus,
estimates of exposure and risk from outdoor air pollution often underestimate the risk from air pollution that
would otherwisebe obtained iEommunity representativedoorair measurements were available. Estimates

of the risks fronpersamal exposures andoor air pollution are less well understoodrtkize risks from

outdoor air pollution, and it isften difficult to generalize about the risks in the indoor environment based
upon outdoor measurements. The lack of information about irsdioquality is a data gap that prevents a
guantitativeassessment of the cumulative effects of air polluttomilable data have been used in this section
to discuss uncertainties among personal exposures, indoor air concentrations and outdoona@tmTse

Since tobacco smoke is a very strong indicator of personal exposures to many air pollutants, the SHAPE data
have been described in this document.

Traffic related environmental health informatiorfgeneral and South Minneapokspecific)

Motor velicles are a significant source of urban air pollgartdgreenhouse gases and have been associated
with health effects such as cardiovascular impacts and increased asthmatic episedegrowth of the

global motor vehicle fleet as well as increasimiganization more people around the world are living and
working near major roadwayslotor vehicle emissions, unlike largérs t-tax foerd A poi nt sourceo
emissions, tend to result in localized emissions. For this reason, they are one of the maiofsaurces
pollution that have been shown to have high tattzan variability, other air pollutants tend to be less variable
within an urban area. Motor vehicle emissions are dispersed almost at street level and depending on
meteorology and pollutant exposw@nes may disperse to within 50 to 1500 meters (0.03 to 0.9 miles) from
the roadways. The most highly impacted arbagjever, tend to be within 300 5@0meters(0.1 to 0.3 miles)
(HEI, 201Q fiTraffic-Related Air Pollution: A Critical Review of théterature on Emissions, Exposure, and
Health Effecté )Due to the growing body of knowledge associating motor vehicle emissions with human
health effects, thstate of California and thHePA have written siting guidances for schools, with distance from
road being a major factor in sitimgcisions

The data in @ble 1 are vehicle miles traveled divided by the area of the census tract. This is an indicator of
traffic density, and is a stronger indicator of potential traffic impacts than vehicle mildedrda¢a when the

areas being compared are different sizes. Some census tracts may have a high number of vehicle miles traveled
but also may be quite large, where the converse could also b&heueehicle miles traveled data have been
separated into cagjories of light vehicles (cars, small trucks) and heavy diesel vehicles (larger diesel trucks).

Table 1. Traffic Density Indicators: The Density of Vehicle Miles Travelled for Heavy Diesel and Light Vehicles by Cetssus Tra
within the Area described byhe Statute, Hennepin County and Statewide Averages

Census Tract Light Vehicle VMT Density Heavy Diesel VMT Density
(vehicle miles/m2) (vehicle miles/m2)

27053005901 1535242 52663
27053007301 239751 6774
27053007302 196343 4384
27053007802 587785 8250
27053007900 107298

27053008400 110777

27053008500 42564

27053009500 99653

27053009600 32690

27053104700 416611 10267
27053104800 560430 17826

Reference Document for Minn. Stat. § 116.07, SubdoMiay 2010 Minnesota Pollution Control Agency



27053104900 267175 6483
27053105400 107441
27053106000 390047 12484
27053106200 728209 23088
27053106400 389232 12921
27053107100 711554 16414
27053107200 69826
27053107400 80845
27053107500 59973 1173
27053107600 32859
27053108600 57772
27053108700 191783 7141
27053108800 59290 345
27053108900 21803
27053109700 72277
27053110100 54485
27053110200 96058 2843
Hennepin County 163960 4717
Statewide 74594 2299

Reference Document for Minn. Stat. § 116.07, SubdoMiay 2010 Minnesota Pollution Control Agency
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Figure3: Modeled Inhalation Risks from Point Sources in the Figure 4: Modeled Inhalation Risks from Mobile Sources in the Twin Citie
Twin Cities, MN Potential impact increases from pink to green to MN. Potential impact increases from pink to green to orange, and uses tt
orange, and uses the same scale as the next figure. same scale as the previous figure.
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There are several data sources used to assess pdtemizal health effects related to motor vehicle emissions
In Figures 3 and 4, air emissions from the Minnesota Emissions Inventory have been modeled using air
dispersion modeling, and potential human health risks have been estimated. The human heaith endpoi
depicted in these two figures is chronic (long term)-cancer effects, with respiratory as the largestpoidt
within nonrcancer impacts. The scales of estimated human heakbammer hazard index ratiasethe same

in bothFigures 3 and 4. Sindggure3includes point sources only, akifjure 4 includes mobile sources only,
it becomes apparent that mobile sources aimpartantcontributor to modeled potential human health risks
in the Twin Cities.

Another manner of assessing potential huimgaith impactérom exposure to vehicle related emissions is to
look directly at daily trig or arothersimilar metric. Figure5 includes a map of the Phillips Communities and

the traffic densitie surrounding that area of thigyaf Minneapolis. Thelarker recbortiors of the figure is

where the traffic densities are the highest, mainly along 35W artdi®AathaAvenue isa bit less heavily
traveledthan the other two highway®nce these data have been finalized and validated, the areas near these
high traffic densitiesppear to bgood candidates for risk reduction efforts includimgeringvehicle

emissions olowering facility
emissions of pollutants that may
impact similar endpoist

Air quality data for
pollutants with Federal
Standardsand with specfic
monitoring in the Area
Described by the Statute

The Clean Air Act requirethe

EPA to set National Ambient Air
Quality Standard&NAAQS) for

six common air pollutants,

namely ozone, particulate matter,
carbon monoxide, nitrogen
oxides, sulfur dioxide and lead.
The state of Minnesota is required
to measurdheseair pollutantsn

order todemonstrateompliance with Figure 5: Image depicting traffic density patterns around the Phillips
these federal standardhese Communities. The small inset chart indicates the assumed zone of impa

. . mobile source emissions in which the impactgseatest at the centerline of
standards are air concentrations the roadway and dissipates with distance following an approximately

developed to protect humaiealthand exponential decay such that the roadway influence is indistinguishable fr
theenvironment. The actual languagethe urban background after about 300 meters downwind.

is included belowMinnesotais in

compliancewith federal and state standards for criteria pollutdssional and state ambient air standards are
reviewed and potentially updated as new scientific evidence is available. There is uncertainty in the accepted
standards, and in some cases healthtsffeeve been associated with lower ambient air concentrations than are
setin rule.

300 600 400 200 0 200 400 600 800
distance (m) from I35W centerline at 44th St

fiPrimary standardsset limits to protect public health, including the health of "sensitive" populations such as
asthmaits, children, and the elderlfagecondary standardset limits to protect public welfare, including
protection against decreased visibility, damage to
(http://www.epa.gov/air/criteria.html

Reference Document for Minn. Stat. § 116.07, SubdoMiay 2010 Minnesota Pollution Control Agency
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Some of these pollutangse regional in nature and would not vary greatly withiretka described by the
statute(ozone, PMs, etc.).Table2 present$?M, s concentrationsneasured within the Phillips Commuag
as an example of measured data along with federal and stal&oegstandards

Table2: Measured PM s Ambient Air Concentrations in the Phillips Communities, Air Monitor #963

pnualavtmeic Mean | 1'% S BT MO e ugmaatomy | (2dht 3 ugims at oy
20002002 29.7
2001 2001-2003 10.20 2001 33.4 2001-2003 28.1
2002 10.23 20022004 9.79 2002 26 20022004 26.5
2003 10.17 20032005 9.81 2003 25 20032005 27.9
2004 8.98 20042006 9.30 2004 28.6 20042006 26.0
2005 10.28 20052007 9.66 2005 30 20052007 24.4
2006 8.64 20062008 9.56 2006 19.4 20062008 23.0
2007 10.07 2001-2003 10.20 2007 23.7
2008 9.96 2008 25.9

*National Ambient Air Quality Standards, NAAQ& PM, s.

Also included within this sectioarea series of figures depicting measurements of criteria pollutants in
relation to other sites around Minnes@abient Air monitors are placed apturepotentialhigh impact
arear for other reasons such as special study aféese is an ambient aimonitor in the Phillips
Communities that is a part of the Air Monitoring Netwdok the Stateof Minnesota This monitor is located
on top of the K& Anderson School shown irigeiresé and7 below.
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Figure7: Photograph of the Ambient Air Monitor ithe
Figure 6 Map of thelocation of the Ambient Air Phillips Communities
Monitor in the Phillips Communities

TheFigures8 and9 report ambient air concentrations in the Phillips Communities in comparison with other
site locations for measured criteria pollutants. AgaM, sand leadarethe only criteria pollutantsneasured

in the Phillips Communities and so only those are shdWwe.data closest to the standard as measured at the
Phillips monitor were chosen wh there were several time averaging periods
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Version 1.0
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Figure8: PM, s Concentration in Comparison with the 24 hour standard
in the Phillips CommunitiesThe Phillips monitor idinneapolis 963.
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Figure9: Ambient Air Data for Leadt monitors in Minnesota. Leadata for the Eagarmonitor was

removedso thePhillips data would be moreisible. The Phillps Communiies monitor number isMinneapolis963.
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Air Quality fordAir Toxicg (air pollutants without Federal Standardsmonitored in the
Phillips Community

Air toxics are air pollutants thahay becarcinogenic or cause other harmful health eff@dis. language
below is taken fromth®i nnes ot a Pol | ut (MBAA)AT EmissioraRisk AhaysistAERA) s
guidancewhich describgthe authority of the MPCA to monitor and model air toxics within the context of
permitting or environmental review.

AThe Minnesota Pollution Cont r twohthadigrelevanyto pollatonoa ut hor i t
to MPCA rules or statutés. The MPCA also has authority to craft permit conditions to prevent pollution and

to protect human health and the environment, even though the requirements do not specifically exist in rule

(Minn. Stat.§ 116.07, subd. 4a and Minn. R. 7007.0800, subp. 2). The general permitting rule also authorizes

the MPCA to craft permit conditions that protect human health and the environment (Minn. R. 7001.0150,

subp. 2). At this time, the AERA process euakianly the potential for human health impacts, and does not

include analysis of potential ecological impacts. Minn. R. 7007.1000, subp.2 also provides the MPCA the

authority to deny a permit if there is a potential for adverse effects to human heidléhemvironmend
(http://www.pca.state.mn.us/publications/at®.pdj

Data collected within the context described above are summarized below as specifically as podsible for
area descrilgeby the statuteThe ambient monitdiocationdescribedreviouslyin the Criteria Pollutant
sectionis also a location whel@r samplesre collectedo be measured for air toxicBhe measured air toxics
categoriesncludecarbonyls, volatile organic chemicals and metals

Theair toxicsdataas measured by samples collected at the monitor located within the Phillips Communities
are summarized in two wayla the first figures,hie data from 2002 until the present timergaveraged

annually (using a rolling averaging method) and compared to health benchmarks to calculate potential human
health risks for summed cancer and summedaamiter risks. Each of the risk drivers (pollutants whose
estimated human health risks are entitan 1(percenif risk guidelines) for each health endpoint (jvamcer,
cancer) are depicted in the figures below.

Both Achocamder moaand Acancer 0 saraastimated asswmaadifetined@ ndp oi nt
exposure. These estimations arade using annual averages of measurements that are taken every 6 days.
These ambient monitoring data are intended to reflect background ambient exposures to air pdlhtants.
the data are averaged in order to reflect a lifetime exposure, stabstioais were excluded from thigetime
averages. Statistical outliers above the mean value are more appropriately comparegrtershooixicity
values as describddr benzenat the end of this paragraftatistical outliers elevated the annualrages

for two pollutants, and therefore these measurements were removed frammtia¢ averagingalculations.

Two measurements of benzene wemaoved from the benzeaenual averages for this reas@m 9.09.07

and 9.03.0benzene concentrationgre 11ug/nt and 21ug/nt respectivelyThese values were much higher
than all other values measured during the years of measurd@@0d®$ 2008, every 6 daysThetwo high
valuesfor benzene could be compartedthe acute (hourly) health benchmark of 106@n°.

Overall thesummedpotential human health cancer risks range from 3 to 5 additional cases of nancer i
populations of 100,000 people. The summed-cemmcer hazard indicegere gproximatelyl, and the summed
acute hazard indices range from <0.00.2 Generallywhen reporting summed or cumulative cancer and
noncancer risks significantdigit reporting is appropriatdlany of thevariations seein the data charts

below can be explained by changes in daiadimits or other analyticahethodsFor example, the increase in
summed potential cancer risks from mid 2003 to 2005 was mainly due to a enhanced ability to measure 1,3
butadiene (because of the addition of a condenser to the sample preparation stage).
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Figure D: Estimated potentialacute hazard ratios summed and risk driver
specificHazard Quotients
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Figurell: Estimatedpotential cancer risks summed and risk driver specific
cancer risks.
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Figurel2: Estimatedpotential chronic norcancer hazard indices summed and risk drigpecifichazard quotients.

The second manner in which the ambient monitoring data are summaitigedasitor location. IrFigures
13-15, the ambient monitoring data were updated and averaged (baseligep@6 confidence limits for the
arithmetic meas) for the years 2006 through 20@&tawere includedrom the locations where all three
categories of air toxics (carbonyls, metals on particulates and volatile organic chewecats)ailable These
data are presented with the health guideline inclu@ibese guidelines are not rule based but are used in the
state of Minnesota to inform permitting and environmental review.

In these representations, one may notice the difference between urban, rural and suburbaessites.

definitions are based on pdation density vithin the context of the MPCA cumulative risk guidance
(http://www.pca.state.mn.us/air/aezamulative.htm. Population densities below 500 people per square mile
are considered rural. Populatiatensities between 500 and 3Qi#bple per square mile are considered
intermediatdor suburban)and population densities above 3000 people per square mile are considered urban.
Risks of additional cancer cases per a populatfdi©0,000 range from 3 to 5 in more urban population
densities, and from 2 to 3 in more rural locations. Similar population based differences are found for the non
cancer chronic and acute estimates.

Monitored Air Concentrations Expressed as Acute Noncancer
Inhalation Hazard Index (short-termexposure)

Guideline for sum of poll
with same toxic endoint

TN H

&R

Population density: Red = Low Green = Intermediate Purple = High

Figurel3: Estimatedhuman health risks from ambieinmonitoring data site location comparison
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Figurel4: Estimated human health noicancer hazard indices, site location comparison

Figurel5: Estimatedhuman health cancer risks, site comparison

Air Quality for Air ToxicdModeled inOne Area Describetly the Statute

Although he data presented in the charts in the preceding section may be used to compare between sampling
location siter over a range of time where measurements were, rirejedo not provide information on the

major sourcesontributingto those air concerdtions or estimated risks. Thieate of Minnesota has developed

a Risk Screening t oo lprovide firther informatienchboat air pallManhRsouscks@md t o
estimated impactdMNRIskS is a computer software prograrattincorporates allvailableair emissios data

(2002 Emissions Inventorydr Minnesotancludingarea, mobile, nonoad and point sourceBINriskSuses

air dispersion models to calculate air concentrations and human health databases to estimdtbyrotentia

health risksThis software system is being updated to use AERMOD and to include the Emissions Inventory
from 2005.These datand their presentaticare discussed below.

Figure B presend a series of images depictingpdeled air toxicgair polluants without Federal Standards)
concentrationén the Twin Cities Metro Arealhese modeled concentrations have tisedr e s i llumant 0
exposures scenaribheassumptions under this exposure scenario include the resident breathing outdoor air,
eating fome grown produce and having some indirect ingestion of soil (through dust from track in, etc.). These
data have been provid@dthe following charts fosource type(onroad, norroad, area, point and all
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