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Executive Summary 
The purpose of this document is to provide information for use by air permit applicants whose facility is 

located within an area described by Minn. Stat. § 116.07, subd. 4a. One area that meets the conditions in the 

above statute includes the Phillips Communities in the southern portion of the city of Minneapolis and an area 

within a ½ mile buffer of the Superfund Site called the South Minneapolis Residential Arsenic Exposure Site 

(Figure 1). The process to conduct a Cumulative Levels and Effects Report within the requirements of the 

above statute are described in a companion document entitled, ñProcess for Cumulative Levels and Effects 

Analysis for Minn. Stat. § 116.07, subd. 4a.ò 

In brief, the process to comply with the above statute includes first assessing 

whether or not the facility is within the area described by Minn. Stat. § 116.07, 

subd. 4a. An Air Emissions Risk Analysis (AERA) and criteria pollutant 

modeling are then required to define the geographic area impacted (or area of 

impact) by the proposed permit. Finally, permit applicants shall analyze potential 

impacts on human health and the environment from their 

facility in the context of the data and text within this 

document. The analysis is then considered by the Minnesota 

Pollution Control Agency (MPCA) in making permitting 

determinations.  

This document is organized to include data groupings for 

hazard, exposure and health effects indices in a manner 

similar to the CDC Environmental Health Tracking 

Programs (http://www.cdc.gov/nceh/tracking/).  

The Hazard Index section of this document is the most data 

rich, and includes air, water and land-based information. The 

air quality section  describes modeled and monitored air 

pollutants, smoking rates as a proxy for environmental 

tobacco smoke exposures, descriptions and figures 

describing potential traffic related exposures, Air Quality 

Index results, and fish tissue ingestion exposure to mercury 

from atmospheric origin. The water quality section includes 

information summarizing the city of Minneapolis municipal 

water report, storm water and industrial discharge permitted 

sites and stream and lake assessment data. The land-based 

hazard section includes a summary of the South Minneapolis Residential Soil Contamination Site, an 

Environmental Protection Agency (EPA) Superfund site.  Finally, this section contains brief descriptions and 

resources for other sites that may be located within a facilityôs area of impact and may need to be evaluated as 

part of a facilityôs cumulative levels and effects analysis. ..  

The Exposure Indicator section includes only data for which there are biomonitoring results (data on pollutant 

concentrations in biological tissues). Two biomonitoring data sets were available and have been included: 

blood lead data by zip code and The Arsenic Biomonitoring Study from the Minnesota Department of Health 

(MDH) (completed through Minnesota Statute 144.995 ï 144.998). 

The Health Indicator section includes available health outcome data sets including asthma related 

hospitalizations and emergency room visits; socioeconomic indicators including percent below poverty and 

percent non-white population descriptions; and small for gestational age.  

There is a section at the end of the document that includes descriptions of future sources of information that 

will  support continuing efforts to this end as well as a section on limitations of the data and the process. 

Figure 1: Map including the 
Phillips Communities of 
Minneapolis and the 1/2 mile 
around the South Minneapolis 
Residential Arsenic 
Contamination Site 

http://www.cdc.gov/nceh/tracking/
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This document provides information and leads the reader to further information sources about particular topics 

too complex or geographically specific to cover properly here. The statute implies a type of cumulative risk 

approach requiring a large scope and multiple sources of diverse data aimed at describing a diverse and mobile 

population. The permit applicantôs analysis based on this document is intended to be a reasonable approach to 

ñthe cumulative levels and effects of past and current environmental pollution from all sources on the 

environment and residents
1
ò using available data and within the context of this specified community. A true 

quantification of cumulative risk including all pathways, pollutants, exposure routes, etc. would require greater 

resources and time than are available to the agency at this time. Moreover, cumulative risk assessment methods 

are under development with the exception of certain health endpoints for specific pesticides. Through a 

benchmarking effort completed by MPCA staff in 2008, it was found that a few states are developing 

approaches for addressing this issue. The most expansive of these efforts is being conducted by the state of 

California in a multi-year effort to develop methods to conduct cumulative risk assessments in the context of 

environmental justice (http://www.oehha.org/ej/pdf/Hirsch-RevisedCIReportOutline.pdf)
3
. This effort involves 

the expertise from academia, government, non-profits, industry, community groups, etc. 

Within the field of human health risk assessment, human health protective assumptions are made where data 

gaps exist; this is even true for single pollutant single pathway analyses. For a broad scope cumulative risk 

assessment, where all factors are integrated into one relative metric, a quantification of risk would necessitate 

many assumptions with each assumption propagating another layer of uncertainty. The MPCA would require 

multi-year resources and the ability to draw on other experts outside of the agency to compile and acquire 

higher quality, more spatially and temporally refined data sets, and then ultimately develop quantitative indices 

to integrate the disparate data for various areas. Initial attempts at this type of analysis are found in current 

cumulative risk literature such as: Su et al. 2009, Morello-Frosch et al. 2006, etc. Even within these peer 

reviewed, multi-year, published efforts, not all sources, media and pathways on temporal and spatial resolution 

implied in the statute were included. For these reasons, the MPCA is suggesting qualitative descriptions in the 

Cumulative Levels and Effects Report. Furthermore, there is discussion of data limitations in individual 

sections as well as in a final summary. Community wide cumulative risk assessments are important, although 

the process is relatively new and quite challenging. This document is expected to be updated as new 

information and analyses of existing data become available. 

  

                                                 
1
 Taken from Minn. Stat. § 116.07, subd. 4a 

2
 Purpose Statement: ñéto 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  

decision-making.  éò 

 
3
 Purpose Statement: ñéto 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  

decision-making.  éò 

 

http://www.oehha.org/ej/pdf/Hirsch-RevisedCIReportOutline.pdf)
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Cumulative Risk Assessment in the Context of 
Environmental Justice 
Cumulative risk is defined in the EPA Framework for Cumulative Risk Assessment 

(http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=54944, 

http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=190187) as ñthe combined risks from aggregate 

exposures to multiple agents or stressors.ò Stressors may be environmental pollutants, biological agents, non-

chemical stressors, allostatic load, etc. The definition within the context of cumulative risk assessments for 

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

(ñThe risk of a common toxic effect associated with concurrent exposure by all relevant pathways and routes 

of exposure to a group of chemicals that share a common mechanism of toxicityò).  

One component that may not be considered in typical regulatory risk assessments, but is if risk assessments are 

conducted in a cumulative framework is the concept of ñvulnerabilityò. Vulnerability is described in deFur, et. 

al, 2007 as 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 committee discusses 

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 environmental stressors 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 be described by 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 of these factors. In summation of these factors intrinsic in cumulative risk assessment, 

potential human health outcomes from environmental or stressors (chemical or non-chemical) may be 

enhanced by the underlying vulnerabilities within a community. 

The ultimate goal of a cumulative risk assessment in the context of Minn. Stat. § 116.07, subd. 4a would be to 

collect, measure or model all of 

the described data in the blue 

and purple circles depicted in 

Figure 2 and create an 

assessment that is depicted by 

the gold center in this circle. 

The difficulty in a cumulative 

risk assessment is not the 

gathering or even mapping of 

disparate data, but in the 

integration of those data. The 

gold circle portion of this 

analysis is the most technically 

difficult and will result in the 

highest level of uncertainty and 

therefore contention. For 

example, increased blood lead 

concentrations in children may 

not have any physiological 

association with increases in 

hospitalizations for asthma. 

Risks and existing health 

conditions do not occur in 

Figure 2: From EPA Cumulative Risk Resource Document:  Example Initiating 
Factors and Data Elements for Cumulative Risk Analyses 

http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=54944
http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=190187
http://www.epa.gov/pesticides/glossary/m-q.html#pathway
http://www.epa.gov/pesticides/glossary/r-z.html#route
http://www.epa.gov/pesticides/glossary/r-z.html#route
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complete isolation (all physiological systems are connected in some manner), however these health conditions 

may not be completely additive nor multiplicative. So, results such as these cannot be simply summed and 

reported as a ñcumulative risk outcome.ò Areas that were developed years ago, tend to have older housing 

stock, may be proximal to heavily trafficked roads and may also be areas of potential environmental justice 

concern. Older housing units often tend to have leaded paint that if disturbed may lead to higher percentages of 

the residents with higher blood lead concentrations. Areas near heavily trafficked roads (prior to removing lead 

from gasoline) would have a tendency to have higher lead concentrations in soil that also if disturbed may 

contribute to higher blood lead concentrations. Furthermore, in older homes with poor air filtration, asthmatic 

episodes may increase due to lack of filtration of indoor air, dust or mold. Thus, two seemingly isolated health 

effects are related but the association is complex and not 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 final quantitative 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 

question with 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 ongoing efforts relating to 

Minn. Stat. § 116.07, subd 4a. 

Hazard Indicators 
ñAn environmental hazard is an agent or factor in the environment that may adversely affect human health. 

People can be exposed to physical, chemical, or biologic agents from various environmental sources through 

air, water, soil, and food.ò (http://www.cdc.gov/nceh/tracking/biomontrack.htm#hazards). The majority of the 

data included in this report fall within this category. 

Air quality  

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

 

Research conducted within the Phillips communities (Sexton et al. 2004, Adgate et al. 2004, Adgate et al, Pratt 

et al. 2004, Sexton et al. 2004, Sexton et al. 2007, Ramachandran et al. 2000), elsewhere in the Twin Cities and 

in other study locations showed that indoor concentrations of many air pollutants are typically higher than 

outdoor concentrations. Personal 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 variable than 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 infrequently. Outdoor air 

pollution penetrates into the indoor environment, but there is typically some removal of pollution during this 

process (by deposition and/or chemical/physical reactions) resulting in lower concentrations of indoor air 

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

are multiple indoor sources of air pollution, including combustion sources (stoves, furnaces, candles, water 

heaters, dryers, tobacco products, etc.), mechanical sources (vacuuming, sweeping, dusting, grinding, cutting, 

etc), pets, consumer products and personal care products. These indoor sources cause indoor and personal 

concentrations to be higher than outdoor concentrations.  Removing indoor sources and enhanced ventilation 

will lower impacts from indoor air sources.  

 

Personal exposure is a function of the concentrations in micro-environments and the time spent by an 

individual in specific microenvironments.  A microenvironment is a defined space with its own homogeneous 

air pollution profile, such as indoors at home, driving in traffic, indoors at work, etc. Variability in housing 

http://www.cdc.gov/nceh/tracking/biomontrack.htm#hazards
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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. Such data sets specific to locations in Minnesota are not available.  

However, there are general findings, regarding indoor air and personal exposures. For example, surveys of 

personal activities have shown that people spend more than 90% of their time, on average, indoors.  Thus, 

estimates of exposure and risk from outdoor air pollution often underestimate the risk from air pollution that 

would otherwise be obtained if community representative indoor air measurements were available. Estimates 

of the risks from personal exposures or indoor air pollution are less well understood than the risks from 

outdoor air pollution, and it is often difficult to generalize about the risks in the indoor environment based 

upon outdoor measurements. The lack of information about indoor air quality is a data gap that prevents a 

quantitative assessment of the cumulative effects of air pollution. Available data have been used in this section 

to discuss uncertainties among personal exposures, indoor air concentrations and outdoor air concentrations. 

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 information (general and South Minneapolis-specific) 

Motor vehicles are a significant source of urban air pollutants and greenhouse gases and have been associated 

with health effects such as cardiovascular impacts and increased asthmatic episodes. Due to growth of the 

global motor vehicle fleet as well as increasing urbanization more people around the world are living and 

working near major roadways. Motor vehicle emissions, unlike larger ñstack-typeò or ñpoint sourceò 

emissions, tend to result in localized emissions. For this reason, they are one of the main sources of air 

pollution that have been shown to have high intra-urban 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 exposure zones may disperse to within 50 to 1500 meters (0.03 to 0.9 miles) from 

the roadways. The most highly impacted areas, however, tend to be within 300 to 500 meters (0.1 to 0.3 miles) 

(HEI, 2010, ñTraffic-Related Air Pollution: A Critical Review of the Literature on Emissions, Exposure, and 

Health Effectsò). Due to the growing body of knowledge associating motor vehicle emissions with human 

health effects, the state of California and the EPA have written siting guidances for schools, with distance from 

road being a major factor in siting decisions. 

The data in Table 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 miles traveled data 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 be true. The vehicle miles traveled data have been 

separated into categories 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 Census Tracts 

within the Area described by the Statute, Hennepin County and Statewide Averages 

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

Heavy Diesel VMT Density 
(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 
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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 
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Figure 3: Modeled Inhalation Risks from Point Sources in the  
Twin Cities, MN. Potential impact increases from pink to green to  
orange, and uses the same scale as the next figure. 

 

 

 

Figure 4: Modeled Inhalation Risks from Mobile Sources in the Twin Cities, 
MN. Potential impact increases from pink to green to orange, and uses the 
same scale as the previous figure. 
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There are several data sources used to assess potential human 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 health endpoint 

depicted in these two figures is chronic (long term) non-cancer effects, with respiratory as the largest end-point 

within non-cancer impacts. The scales of estimated human health non-cancer hazard index ratios are the same 

in both Figures 3 and 4. Since Figure 3 includes point sources only, and Figure 4 includes mobile sources only, 

it becomes apparent that mobile sources are an important contributor to modeled potential human health risks 

in the Twin Cities.  

Another manner of assessing potential human health impacts from exposure to vehicle related emissions is to 

look directly at daily trips or another similar metric. Figure 5 includes a map of the Phillips Communities and 

the traffic densities surrounding that area of the city of Minneapolis. The darker red portions of the figure is 

where the traffic densities are the highest, mainly along 35W and 94. Hiawatha Avenue is a bit less heavily 

traveled than the other two highways. Once these data have been finalized and validated, the areas near these 

high traffic densities appear to be good candidates for risk reduction efforts including lowering vehicle 

emissions or lowering facility 

emissions of pollutants that may 

impact similar endpoints. 

Air quality data for 
pollutants with Federal 
Standards and with specific 
monitoring in the Area 
Described by the Statute 

The Clean Air Act requires the 

EPA to set National Ambient Air 

Quality Standards (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 measure these air pollutants in 

order to demonstrate compliance with 

these federal standards. These 

standards are air concentrations 

developed to protect human health and 

the environment. The actual language 

is included below. Minnesota is in 

compliance with federal and state standards for criteria pollutants. National 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 health effects have been associated with lower ambient air concentrations than are 

set in rule. 

ñPrimary standards set limits to protect public health, including the health of "sensitive" populations such as 

asthmatics, children, and the elderly. Secondary standards set limits to protect public welfare, including 

protection against decreased visibility, damage to animals, crops, vegetation, and buildings.ò 

(http://www.epa.gov/air/criteria.html) 

Figure 5: Image depicting traffic density patterns around the Phillips 
Communities. The small inset chart indicates the assumed zone of impact of 
mobile source emissions in which the impact is greatest at the centerline of 
the roadway and dissipates with distance following an approximately 
exponential decay such that the roadway influence is indistinguishable from 
the urban background after about 300 meters downwind. 
 

http://www.epa.gov/air/criteria.html
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Some of these pollutants are regional in nature and would not vary greatly within the area described by the 

statute (ozone, PM2.5, etc.). Table 2 presents PM2.5 concentrations measured within the Phillips Communities 

as an example of measured data along with federal and state regulatory standards.  

 

Table 2: Measured PM2.5 Ambient Air Concentrations in the Phillips Communities, Air Monitor #963 

Annual Arithmetic Mean 
3-yr avg. annual arithmetic mean 

 (15 ug/m3)*  
24 hr 

 (35 ug/m3 at 98%)*  
Three year average 

(24 hr 35 ug/m3 at 98%)*  

      2000-2002 29.7 

2001  2001-2003 10.20 2001 33.4 2001-2003 28.1 

2002 10.23 2002-2004 9.79 2002 26 2002-2004 26.5 

2003 10.17 2003-2005 9.81 2003 25 2003-2005 27.9 

2004 8.98 2004-2006 9.30 2004 28.6 2004-2006 26.0 

2005 10.28 2005-2007 9.66 2005 30 2005-2007 24.4 

2006 8.64 2006-2008 9.56 2006 19.4 2006-2008 23.0 

2007 10.07 2001-2003 10.20 2007 23.7   

2008 9.96   2008 25.9   

*National Ambient Air Quality Standards, NAAQS for PM2.5. 

 

Also included within this section are a series of figures depicting measurements of criteria pollutants in 

relation to other sites around Minnesota. Ambient Air monitors are placed to capture potential high impact 

areas or for other reasons such as special study areas. There is an ambient air monitor in the Phillips 

Communities that is a part of the Air Monitoring Network for the State of Minnesota. This monitor is located 

on top of the HC Anderson School shown in Figures 6 and 7 below. 
 

  

 

 

The Figures 8 and 9 report ambient air concentrations in the Phillips Communities in comparison with other 

site locations for measured criteria pollutants. Again, PM2.5 and lead are the only criteria pollutants measured 

in the Phillips Communities and so only those are shown. The data closest to the standard as measured at the 

Phillips monitor were chosen when there were several time averaging periods. 

Figure 6: Map of the location of the Ambient Air  
Monitor in the Phillips Communities 

Figure 7: Photograph of the Ambient Air Monitor in the 
Phillips Communities 
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Figure 8: PM2.5 Concentration in Comparison with the 24 hour standard  
in the Phillips Communities. The Phillips monitor is Minneapolis 963. 

 
Figure 9:  Ambient Air Data for Lead at monitors in Minnesota.  Lead data for the Eagan monitor was  
removed so the Phillips data would be more visible. The Phillips Communities monitor number is Minneapolis 963.  
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Air Quality for άAir Toxicsέ (air pollutants without Federal Standards) monitored in the 
Phillips Community  

Air toxics are air pollutants that may be carcinogenic or cause other harmful health effects. The language 

below is taken from the Minnesota Pollution Control Agencyôs (MPCA) Air Emissions Risk Analysis (AERA) 

guidance, which describes the authority of the MPCA to monitor and model air toxics within the context of 

permitting or environmental review.  

ñThe Minnesota Pollution Control Agency has authority to gather information that is relevant to pollution or 

to MPCA rules or statutesé.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 evaluates only 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 health or the environment.ò 

(http://www.pca.state.mn.us/publications/aq9-18.pdf) 

Data collected within the context described above are summarized below as specifically as possible for the 

area described by the statute. The ambient monitor location described previously in the Criteria Pollutant 

section is also a location where air samples are collected to be measured for air toxics. The measured air toxics 

categories include carbonyls, volatile organic chemicals and metals.  

The air toxics data as measured by samples collected at the monitor located within the Phillips Communities 

are summarized in two ways. In the first figures, the data from 2002 until the present time were averaged 

annually (using a rolling averaging method) and compared to health benchmarks to calculate potential human 

health risks for summed cancer and summed non-cancer risks. Each of the risk drivers (pollutants whose 

estimated human health risks are more than 10 percent of risk guidelines) for each health endpoint (non-cancer, 

cancer) are depicted in the figures below.  

Both ñchronic non-cancerò and ñcancerò summed health endpoint risks are estimated assuming a lifetime of 

exposure. These estimations are made using annual averages of measurements that are taken every 6 days. 

These ambient monitoring data are intended to reflect background ambient exposures to air pollutants. Since 

the data are averaged in order to reflect a lifetime exposure, statistical outliers were excluded from the lifetime 

averages. Statistical outliers above the mean value are more appropriately compared to shorter term toxicity 

values as described for benzene at the end of this paragraph. Statistical outliers elevated the annual averages 

for two pollutants, and therefore these measurements were removed from the annual averaging calculations. 

Two measurements of benzene were removed from the benzene annual averages for this reason. On 9.09.07 

and 9.03.07 benzene concentrations were 11 ug/m
3
 and 21 ug/m

3
 respectively. These values were much higher 

than all other values measured during the years of measurements (2002 ï 2008, every 6 days). The two high 

values for benzene could be compared to the acute (hourly) health benchmark of 1000 ug/m
3
.  

Overall the summed potential human health cancer risks range from 3 to 5 additional cases of cancer in 

populations of 100,000 people. The summed non-cancer hazard indices were approximately 1, and the summed 

acute hazard indices range from <0.01 to 0.5. Generally, when reporting summed or cumulative cancer and 

non-cancer risks 1 significant digit reporting is appropriate. Many of the variations seen in the data charts 

below can be explained by changes in detection limits or other analytical methods. For 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). 

  

http://www.pca.state.mn.us/publications/aq9-18.pdf
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Figure 11: Estimated potential cancer risks summed and risk driver specific  

cancer risks. 

Figure 10: Estimated potential acute hazard ratios summed and risk driver 
specific Hazard Quotients 
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Figure 12: Estimated potential chronic non-cancer hazard indices summed and risk driver specific hazard quotients. 

The second manner in which the ambient monitoring data are summarized is by monitor location. In Figures 

13-15, the ambient monitoring data were updated and averaged (based on 95
th
 upper confidence limits for the 

arithmetic means) for the years 2006 through 2008. Data were included from the locations where all three 

categories of air toxics (carbonyls, metals on particulates and volatile organic chemicals) were available. These 

data are presented with the health guideline included. These 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 suburban sites. These 

definitions are based on population density within the context of the MPCA cumulative risk guidance 

(http://www.pca.state.mn.us/air/aera-cumulative.html). Population densities below 500 people per square mile 

are considered rural. Population densities between 500 and 3000 people per square mile are considered 

intermediate (or suburban), and population densities above 3000 people per square mile are considered urban. 

Risks of additional cancer cases per a population of 100,000 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. 

 

 

Figure 13: Estimated human health risks from ambient monitoring data site location comparison 

http://www.pca.state.mn.us/air/aera-cumulative.html
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Figure 14: Estimated human health non-cancer hazard indices, site location comparison 

 

 
Figure 15: Estimated human health cancer risks, site comparison 

Air Quality for Air Toxics Modeled in One Area Described by the Statute 

Although the data presented in the charts in the preceding section may be used to compare between sampling 

location sites or over a range of time where measurements were made, they do not provide information on the 

major sources contributing to those air concentrations or estimated risks. The state of Minnesota has developed 

a Risk Screening tool, identified as ñMNRiskSò to provide further information about air pollutant sources and 

estimated impacts. MNRiskS is a computer software program that incorporates all available air emissions data 

(2002 Emissions Inventory) for Minnesota including area, mobile, non-road and point sources. MNriskS uses 

air dispersion models to calculate air concentrations and human health databases to estimate potential human 

health risks. This software system is being updated to use AERMOD and to include the Emissions Inventory 

from 2005. These data and their presentation are discussed below. 

Figure 16 presents a series of images depicting modeled air toxics (air pollutants without Federal Standards) 

concentrations in the Twin Cities Metro Area. These modeled concentrations have used the ñresidentò human 

exposures scenario. The assumptions under this exposure scenario include the resident breathing outdoor air, 

eating home grown produce and having some indirect ingestion of soil (through dust from track in, etc.). These 

data have been provided in the following charts for source types (on-road, non-road, area, point and all 




























































