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Executive Summary 

This report summarizes the proceedings from a workshop held in Saint Paul, MN on May 14, 2014, 

introducing the roles that population health data and Health Impact Assessments (HIAs) can play in the 
real estate development process. This report walks through the six steps comprising a full-blown HIA; 
however, the workshop emphasized the first two steps of the HIA process (screening and scoping) and the 
value that health considerations bring to the design process in general. The design recommendations 
presented under Step 4 (p. 31) draw heavily from green building practices - many of which offer potential 
health benefits - to demonstrate the value of matching design strategies with the health needs of a 
specific location. 

LOCATION 
The workshop compared the demographic, socioeconomic, behavioral, and environmental health risk 
factors associated with three neighborhoods in Saint Paul along the new Central Corridor light rail line.1 

The light rail project, coupled with related transit oriented development upgrades, is anticipated to spark 
economic revitalization in these neighborhoods. Related initiatives include the Bike Walk Central 
Corridor Action Plan 2 and a sustainable energy and transportation pilot project called the Energy 
Innovation Corridor .s The three case studies included in this report all represent efforts to bolster 
economic revitalization along the corridor without leading to the involuntary relocation of lower income 
residents. 

PURPOSE 
The primary purpose of the workshop was to demonstrate to developers, design teams, and planners the 
value that population health data can add to the design process. Its secondary purpose was to educate 
public health professionals about opportunities for engagement with development and design teams at 
different stages of the project delivery process. 

LIMITATIONS 
The major limitations associated with conducting a half-day simulation workshop were twofold. The event 
format did not allow for the level of community input that would enrich a full-blown HIA. It also did not 
allow time for the group to prioritize health concerns and subsequently conduct the ultimate assessment 
using a mixture of quantitative and qualitative methods. Consequently, the workshop concluded at the 
end of the scoping phase (step 2 in the HIA process). This report parallels the workshop's emphasis on the 
screening and scoping steps of the HIA process, with the bulk of the document devoted to background 
material and the resulting input from workshop participants. Examples of design recommendations (step 
4) that could have been generated through a technical assessment (step 3) have been incorporated to 
illustrate the diversity of outputs that could be generated by a full-blown HIA depending on the 
development's location and building type. 

OUTCOMES 
In spite of its limitations, the workshop achieved its goals of raising awareness of the intersection between 
health and design within two professions that do not habitually collaborate with each other: real estate 
development and public health. 
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Introduction 

HEAL TH AND THE BUILT ENVIRONMENT 
The built environment is an influential driver of both health and disease. While it can be difficult to trace 
a direct line between a single design feature and a single health outcome, a growing body of evidence 
points to the potential for design to play a more active role in supporting healthy outcomes and reducing 
exposure to conditions that can lead to negative health outcomes. This is particularly true for efforts to 
reduce the burden of chronic disease and enhance community resilience to climate change. 

Chronic Disea"9e 
Chronic disease is the leading cause of mortality in the U.S.4 It is also responsible for more than 75% of 
the $2.6 trillion spent in the U.S. each year on medical care.s For example, chronic medical conditions 
associated with modifiable risk factors (e.g., smoking, nutrition, weight, and physical activity) represented 
six of the ten costliest medical conditions in the United States in 2008, with a combined medical care 
expenditure of $338 billion. 6 While the built environment can not solve this challenge on its own, it is a 
major contributor to both the problem and its ultimate solution. For example, in spite of the majority of 
health care expenditures being directed to increasing access to clinical care, designing a supportive 
environment can actually be twice as influential in reducing the burden of disease. 7 

Climate Ch·t ge 
Climate change is also a major and growing health concern, both in the U.S. and globally.8,9 Direct health 
effects include illness, injury, and death after exposure to extreme weather events such as: heat waves, 
flooding, and hurricanes.9 Knowlton et al. (2011) estimated that the health costs associated with just six 
climate change-related events over the past decade resulted in an additional $14 billion above and beyond 
the estimated losses in property, assets, and infrastructure that characterize typical assessments of the 
economic effects of natural disasters. 10 Shifting patterns of temperature and precipitation - combined 
with land use and social factors - are also resulting in indirect health effects, such as shifts in the · 
temporal and geographic range of disease carrying animals (also known as vectors).9 Similar to the case of 
chronic disease, modifying the built environment to prepare for the anticipated changes associated with 
climate change can yield economically beneficial results - along the lines of a $15 return on each dollar of 
investment. 11 

Contextual Health Da a 
While it is possible to paint a general picture of ways design can influence health, the reality is that health 
outcomes can change dramatically from one neighborhood to the next based on differences in land use, 
population characteristics, and socioeconomic conditions. Step 2: Scoping .(p. 10) illustrates the 
significant differences that can sometimes be found when comparing even two adjacent neighborhoods 
with each other. Contextual health data analysis takes these variations into account to identify the priority 
health concerns of a specific population. 

If the population expected to occupy a new development does not conform with the socioeconomic or 
demographic profile of the surrounding community, both populations (i.e., building occupants and the 
surrounding community) can be incorporated into the contextual health data analysis ·process. 
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WORKSHOP PARTICIPATION AND REPORT ORGANIZATION 
The workshop reviewed all six steps in the HIA process, the pros and cons of applying the HIA 
methodology to a design project, and the benefits and barriers to incorporating HIAs into the design 
process. The majority of the conversation among workshop participants focused on opportunities to apply 
contextual health data to a development project (regardless of whether or not the project follows through 
with a full HIA) and the first two steps of the HIA process: screening and scoping. 

Input from workshop participants is incorporated in this report alongside background research. It is 
particularly salient in Figures 2, 3, and 8, as well as the visual analyses located throughout Step 2: Scoping 
(p. 10). Step 3: Assessment (p. 29) and Step 4: Design Recommendations (p. 31) were developed after the 
workshop based on participant comments. 
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Using Health Impact Assessments as a Design Tool 

INTRODUCTION TO HEALTH IMPACT ASSESSMENTS (HIAs) 

HIAs are a public health tool used to identify the most significant health impacts associated with a policy 
or project. While all HIAs follow a six-step process (Figure 1), in many ways their strength is in their 
flexibility. Their reliance on quantitative or qualitative information can shift, depending on the needs of 
the policy or project to be assessed. Some HIAs can be labor-intensive, particularly if they partner with 
community groups and researchers to collect new data sets. But, many times, they take advantage of 
existing data sets to streamline the assessment process. In all cases, their goal is to develop non-biased 
recommendations about the likely health co-benefits and co-harms associated with a proposed policy or 
project. 

Figure 1 lists the major activities associated with each step included in a full HIA. 

Figure 1: Six Steps lo Conducting a Health lmpact ,\ssessrnent 

1. Sci·eening 

2. Scoping 

:3. Assessment 

4. Recommendations • 

5. Reporting 

6. Evaluating 

Dufine prujert. 

\ erify IITA is feasible (early enough in project sc:hedule, adequate 
hndget, da la sources availahle, etc .) 

Sel II It\ parameters . 

[dentify research / data collection methodology. 

Estahlish which data ·will he collected . 

Assess the project's potential co-henefils an<l co-harms lo population 
health . , 

Propose·opportunilies to enhance potential co-benefits an<l re<luce 
potential co-harms . 

Acc:ompany recommendations ·with an explanation of how the 
proposed strategy could lw lnlegraled into the stated goals for the 
prnjed . 

Develop clear and concise report Lo inform design dec1s10ns. 

H possible , incorporate into initial sustainability charretle. 

U-;t ' the prnjecl's slated goals lo evalllak the exlenl lo "vhich the IIIA's 
recornmemlations are incorporated into lhe final design . For example: 
Were l l I\ recommendations displaying slrong synergies with LElm, 12 

Living I-luilding Clrnllenge, 13 or Archileclur~ :.rn:30 1,1 objedives 
prinritiwcl in Lhe final design'? 

Figure 2 lists some of the pros and cons associated with applying HIAs to the design process. On the 
positive side, they are a recognized and respected methodology that has been used in the public health 
sector (particularly in Europe) for many years.is They are designed to build consensus by using data and 
evidence to produce unbiased recommendations. On the negative side, because they are not commonly 
used as part of the development process, the cost of conducting an HIA may not be included in the base 
project budget or the project schedule - which can lead to complaints that performing a health 
assessment might delay the overall project. Finally, data that is mapped down to the census block or 
census block group level may not be readily accessible. As will be demonstrated in the Scoping section of 
this report, data provided at larger spatial scales may not provide sufficient information to guide certain 
design decisions. 
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Figure 2 : Pros and Cons of Applying lhe I IlA Mclhmlology lo a Design Project 

PROs 

1. Syslema lic.: vvay lo inc.:orpora le heallb 
rn e lric.:s inlo lhe design process . 

2 . RecogniLe<l methodology. 

J. (;oal is lo provide unbiased 
recornmendr1 lions . 

WH N HOULD AN HIA B CONDUC I ED? 

CONs 

1. Usually nol included in lhe base projec.:l 
l1mlgcl. 

2 . Perceplinn Lha l i l "' ill Lake loo lung Lu 
complde. 

3. Dala is no l ah, ays avai lable , pa rlic.:ularly a l 
sma ll spatia l scales . 

While HIAs are still an emerging tool in the U.S., it is becoming more common for them to be conducted 
in connection with transportation projects (particularly Transit Oriented Development) and 
environmental policies and projects.16 

In some cases, HIAs are conducted in conjunction with Environmental Impact Assessments (EIAs). 
However, they are generally not fully incorporated into EIAs; because, HIAs are generally considered 
more successful when they are used to build consensus around a project. EIAs, on the other hand, are 
regulatory in nature and may therefore result in litigation. A major benefit of conducting HIAs alongside 
EIAs is their emphasis on social equity and community engagement. EIAs on their own may not address 
all of the populations that would be affected by a proposed policy or project. 16,17 

In Minnesota, a number of HIAs have been conducted since 2006, thanks to generous support from the 
Association of State and Territorial Health Officials (bJJp:j/ c.ll, lho .orn/), the Centers for Disease Control 
and Prevention (http:L/www.cdc.gov/) , and the Health Impact Project 
( l!.!J_g_:_//www.healthim )J\c_tp_r5ij~c__L_orgL) - a collaboration of the Robert Wood Johnson Foundation and 
The Pew Charitable Trusts. These include: 

■ an assessment of how the Central Corridor transportation project will affect social equity;18 and, 

■ an assessment of ways health and climate change considerations could be better integrated into 
the Minnesota Environmental Impact Assessment Worksheet.19 

For more information about HIAs in Minnesota, visit the Minnesota Department of Health HIA website: 
h lt11 :Jj , DVvJ_: h Qlllth ~ ta_te. m.D_ :ll~lJJi ~ sJl1iQJ !Jj ainm_!1J1 t1nJ 
Timing is key. If the HIA is carried out too early in the development process, not enough information will 
be available to develop recommendat.ions. If it is carried out too late, it will not be able to influence the 
building and site design. The ideal time for completing an HIA of a development project is early in the 
schematic design phase - after the project goals have been set but while the design itself is still in flux. 

It is also important to remember that HIAs are not the only way to apply population health data to a real 
estate development project. For example, a contextual health data analysis of the development site and its 
immediate surroundings should be developed as early as possible to establish a baseline and probable 
future health profile of the site and neighborhood. Regardless of whether or not the project pursues a full­
blown HIA later on in the design process, a contextual health analysis can help guide critical decisions 
such as site selection and project scope. 
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WHY AREN'T HIAs APPLIED MORE OFTEN AT THE DEVELOPMENT SCALE? 
Figure 3 lists a number of the benefits associated with using HIAs to inform the design process, as well as 
several barriers that can stand in the way. If implemented with an eye to synergies, HIAs can 
simultaneously benefit population health, the built environment, and behavioral choices. They can also 
generate metrics estimating the potential cost savings associated with certain recommendations. And, 
they can provide the platform for moving conversations related to real estate development to a longer 
term and larger scope than is typical in current practice. 

Figure :1: Benefits ancl Barriers Lo Incorporating f IIAs into Lhe Design Process 

Benefits Barriers 

l. 

:.!, 

fdentify the health needs of a population. 

Improvements in population health, sw.:h as : reduced 
obesity rates, reduced asthma rates, elc . 

Lack of understanding among the future nccupanls 
of the 1,,rnys in v\ hieh the built environment can 
impact health. 

4, 

5. 

6. 

7. 

8. 

lmprnvernenls to the huilt environment, such as . 
reduced urhan heal island effect , increaseLl locali1,(~d 
resilience lo climate change, etc . 

Imprnvcmcnt. · in healthy choices, such as : increased 
walking, purchasing healthier food, reducing tlw use of 
toxic chemicals in the home environment , elc. 

Direct cost savings : health care, energy use, ete . 

Shift development conversation from short-term profits 
to longer-term thinking. 

Allows hollom up approach to improving health 
status : 1-,olve a specific prohlem first, then hold ct larger 
conversation about hov\· to transfer the economic 
henefils to the enlity(ies) making the investment. 

Demonstrate lo pnlential funders an<l preventive 
hea lth care provi<lers that the project is meeting an 
unmet need. 

j. 

4. 

6 . 

Laci· of meaningful inleraclion v\ilh future 
m:cupants, which is necessary lo translate tlwil' 
needs [or hec1lth, quality of life, and comfort into 
green design strategies. 

Perceptwn that I I IAs will add cost and lime lo lhe 
project sche<lule without generating a 111(!asurable 
return on investment. 

Design consi<leratiom; that are not requirc<l hy the 
building code are often not a priority for 
development leamH. In some cases, antiquated 
building co<les may stand in the way of 
implementing health-promoting design strategies. 

Professionals with joint expertise in public health 
an<l green building are in short supply. 

Tl's not just ahoul design. Operations and 
maintenance also need to he indu<led in the 
assessment. 

Workshop participants identified a number of perceptions that pose a challenge to conducting HIAs on 
real estate development projects, most notably a general lack of awareness among professionals in both 
the building industry and the public health sector about the relationship between decisions made by 
design teams and population health outcomes. It naturally follows that public health data and 
considerations are not typically incorporated into current development and design practice. And, largely 
for this reason, when an HIA or contextual health analysis is proposed for a development project, it may 
be rejected as an added cost and delay to the project schedule. Of course, this objection fades away if the 
HIA is incorporated into the project budget and schedule from the beginning. 

While the barriers identified above can largely be overcome by building consensus within the team 
regarding the value of bringing health data to bear on design and development decisions, several technical 
and logistical barriers can limit the HIA's effectiveness as a design tool if not addressed. From the 
developer's perspective, it can be difficult to monetize health co-benefits and co-harms associated with a 
specific development. And, current funding and building code requirements often stand in the way of 
adding new considerations, such as health, to already complicated compliance rubrics. While the 
workshop did not address these concerns in detail, several examples were raised of ways a development 
project could monetize health interventions. For example, one participant shared that a development was 
not able to secure a potential investor, because the developer was not able to produce metrics 
demonstrating how the new project was designed to fill gaps in existing neighborhood health care and 
social services. As municipalities begin to prioritize efforts to reduce the prevalence of chronic disease and 
increase community resilience to climate change, they may begin incentivizing evidence-based design 
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strategies that will help the City meet its goals - particularly in underserved neighborhoods such as the 
three included in this report. Even the private sector has started to experiment with ways to monetize 
health benefits. Health impact bonds, a twist on the more widely known social impact bond, use capital 
raised by private investors to perform environmental health interventions (such as reducing allergens in 
the home) that are estimated to reduce health care claims. 20 If claims are, in fact reduced, the health 
insurer shares a portion of the savings with the investors. 20 A project's specific circumstances will dictate 
which approach it takes to recouping the investment in an HIA or contextual health analysis. However, it 
is clear that health metrics are becoming more relevant than ever before to the financing structure of 
individual developments. 

On a practical level, conducting an HIA may require bringing additional consultants onto the project team. 
As workshop participants noted, professionals with joint expertise in public health and green building are 
in short supply. And, while experts in operations and maintenance are not, a cultural or institutional 
barrier may stand in the way of including them in the design process (Figure 3). 
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Applying HIAs to the Real Estate Development Process 
Example: Tv,.,in Cities Central Corridor 

STEP 1: SCREENING 

Case Studies 
The workshop used affordable housing case studies from two Saint Paul neighborhoods along the Central 
Corridor as a basis for comparison (Table 1). This report also includes a third case study (a single family 
retrofit) in an adjacent neighborhood along the corridor, which was included in a presentation delivered 
the day following the workshop at the USGBC Minnesota Chapter's IMPACT conference (Table 1). All 
three case studies are ongoing development projects located in the neighborhoods identified in Table 1. In 
addition to their differing locations and building types, all three developments are at different stages of 
the project delivery process - ranging from early visioning to construction. These differences provided the 
opportunity to consider contextual health data's evolving role on a project as the design moves from an 
abstract idea to a desired form and on into construction and occupancy . . 

The remainder of the report will compare the characteristics of these three case studies during each phase 
of the HIA process to illustrate how both the project scope and the surrounding context can fofluence the 
types of recommendations generated by a health assessment. 

Table 1: Case Study Comparison 

Project Type 

Case Study #1 Mixed lm:ome, Mixed-Use 
Development v,ith a low-income, 
single mother housing component 

Case Study #2 Single Family Retrofit 

Case Study #;J Affordable Housing 1lixetl-Use 
I leveloprncut incorporating 
community development services · 
targeted tu neighborhood residents 

STEP 2: SCOPING 

Location Project Phase 

Southwestern quadrant of lhe Visioning 
IIamline-Midway neighhorhood 

Center of the Froglown Construction 
neighhnrhood 

Northeastern 4uatlrant of the Lale Design Development 
Sumrnil - Universi ly 
neighborhood 

Community Health Profi le 
All of the data'used in the HIA simulation were drawn from publicly available data sets. The benefits of 
this approach are speed and efficiency. Using existing data sets also contributed to the workshop's goal of 
making health data analysis accessible to the development and design fields. However,this approach also 
limited the HIA in certain ways. For example, neighborhood-level health data was not readily available. As 
a result, health data sets were confined to larger spatial scales such as the zip code, city, and county levels. 
A potential data source that was not included in this report .is the community health needs assessment 
conducted by non-profit hospitals in compliance with the requirements of the Affordable Care Act. 21 Many 
times these assessments include neighborhood-level analyses that would provide a more detailed 
understanding of the population health context surrounding a site than was available for inclusion in this 
report. 

The workshop used the leading health concerns in Ramsey County related to chronic disease and climate 
change as the basis for conducting the first few steps of an HIA. The top five leading causes of death in 
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Ramsey County22 (Figure 4) mirror the top five leading causes of death in the U.S., although not in the 
same order.23 The prevalence of two of the major risk factors for cancer, heart disease, and stroke -
diabetes (Figure 6) and obesity (Figure 7) - are lower in Ramsey County than in the U.S. as a whole, 
although not as low as the state of Minnesota. The fourth leading cause of death - Chronic Lower 
Respiratory Disease - refers to a group of diseases affecting the lower respiratory tract, such as 
bronchitis, emphysema, and asthma.23 The fifth leading cause of death - Unintentional Injury - refers to 
deaths caused by accidents, such as: motor vehicle collisions, falls, and accidental suffocation or 
drowning.23 

The two health effects of climate change included in the report - extreme heat and vector-borne disease 
(Figure 5) - were selected to align with the Minnesota Department of Health's focus on these two health 
effects through their participation in the CDC's Climate Ready States and Cities Initiative.24 Heat waves 
are a health concern in Minnesota because climate models predict them to occur more frequently and 
with more intensity in the future. Minnesotans are generally not acclimatized to experiencing long periods 
of hot, humid weather, a condition that is exacerbated by the fact than many homes are not air­
conditioned.2s The other priority health effect of climate change - vector-borne disease - refers to 
infectious diseases that are carried and transmitted by insects such as mosquitoes and ticks, sometimes in 
a give-and-take cycle with animal hosts such as birds.26 Changes in temperature and precipitation, such as 
those induced by climate change, can influence the geographic range, seasonality, and abundance of each 
link in the cycle: pathogens, vectors, and animal hosts. 26 Other priority climate change-related health 
effects not covered by this report include extreme weather events, air pollution and allergens, water 
quality and quantity, and water- and food-borne diseases.27 

Figure 4: Leading Causes nf lkc1lh in Ramsey Cnunly:2·, 

1. Cancer 

2. l I earl Disease 

3. Slroke 

4. Chronic I.ovver Respiratory Disease 

5. Uninlenlional Injury 

Figure 6: Type 2 Diaheles 1\dtilts 18,:!S 

10.0% 

8.0% 

6.0% 

4.0% 

2.0% 

0.0% 

l 

Ramsey County Minnesota U.S. 

Figure 5: Priority Ir ealth IWccls or Climate 
Change [or Minnesota 2

' ' 

J. Extreme Tleat Events 

2. Veclor -borne Diseases 

Figure 7: Overweigbl/Ohcsc t\dtdts 18,2 9 

40.0% 

30.0% 

20.0% 

10.0% 

0.0% 

Ramsey County Minnesota U.S. 

Figure 8 identifies the major demographic, socioeconomic, behavioral, and environmental risk factors 
associated with the six health concerns reviewed during the workshop. These risk factors were used to 
identify similarities and differences between .the case study neighborhoods (Figures 9-25). Many of the 
demographic and socioeconomic risk factors also refer to the populations that are most vulnerable to the 
possibility of involuntary migration to less expensive neighborhoods in the metropolitan region unless 
development along the Central Corridor increases housing and job opportunities for them. The three case 
studies highlighted by this report are all examples of projects that provide opportunities for existing 
residents while also responding to the anticipated changes catalyzed by the light rail project. 
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The design strategies listed in Figure 8 are examples of strategies that may reduce the risk of negative 
outcomes associated with the six priority health concerns outlined above. However, these strategies 
should be used with caution unless the development and design team verify their potential health benefit 
by performing a literature review or initiating a research project to measure their relative effectiveness. 
For example, the obesity-reduction design strategies in the Active Design Guidelines3° are supported by a 
review of the public health literature. Similar research efforts will be necessary to start identifying a set of 
design strategies that have the potential to benefit other health concerns, such as those included in this 
report. 

Figure 8: Ri-;k l'ciclm-; and Pole11tic1l l)esign Strategies hy Ileallh Corn.:ern 

Demographic and SocioN·onomic Risk Factors 

Cancer Hea1·t Strol<e CJ.RI> Injur) Heat 'ector-Borne 
Disease Event<; Diseases 

African Americans 018 OJ8 

NaLivP. Amencatts 018 

Luw SES'1 031 032 033 034 

Children 031 O3s 033 036 

Fldedy 037 O3s 033 

Elderly Living Alolle 0:33 

Elderly Living Ill , u1 sing llomcs O2s 

Ouldour \V orkers/ I' rcrea Lion 038 036 

Pre -e:isL111g Ilealth Comlitions 039 037 036 

Level of !\cclimalizatio11 038 

Behavioral and Environmental Risk Factors 

Cancer Hearl Stroke CI.RI> Injury Heal Vector-Borne 
Disease Even ls Diseases 

Tobacco 040 Q4t 039 037 

Blood Pressure Q4l 

Cholesterol 041 

Type ~ Diabetes Q41 

Diel 040 041 

Physical !\clivily 040 041 039 

Overwcigh L/Ohcsc 040 041 039 

Sun KqJusure 040 

Ilormnncs 040 

Drug/ Alcohol Lse 040 039 012 

:'vlicrobcs 040 

lonizittg Padrnlin11 li c, radon) 040 

Carcinogemc Clw1111cals ow 
leg , fo1 rnaltlehyde, btuwnfields, P.lc) 

Occuµalional l lazard 037 042 

lndno1 •\tr l'ollula11ts 037 
(cleaning ,1ge11ls, CO, en,., <lusl, rn11ld , 
pesh, µesLin<les, VOCs) 
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Ouldoot A.ii Pollulanls 037 
(CO, dust, herbicides, ozone, 
µat Liculale rnaller, peslicicles , µalien) 

Allergens 

Access lo Vehicle 

Proleclive Eq11ipmc11L 
(sealbrll , hel mel) 

Unsafe llome/ Comrnunily 
f.11vironrnen Ls 

Unsafe Consumer J>rn<lucls 

037 

I ,and lJsr Conliguralion 

Vegelalion / 1mpet vious Sui face 038 

026 

Top Floor or Building 

Power Oulrlge 

O > 

o·,., 

025 

02:j 

Presence of Sill ing \Valer 

Prnleclive Clulhing 

026 

026 

Building/ l)rnpct ly 11l11i n lcna11cc 026 

Design Strategies by Health Concern 

Canter 

Heat l !)isec.1se 

Designate the properly as smoke free or provide a deditaled oulc.loor spate for smoking . 

Active Living strategies (e.g ., slr1irs, outdoor play spaces, exercise rooms, etc.). 

Kilchcn/cJ.ining space encourc1ging preparalion of' fresh foods. 

• Outdoor are<1s v\ ith shack. 

Limit cnvirnnmeutal ehemicril exrosure. 

i\clivc living 1111d hc:alllty lood sln1tegies listed unde1 llcall Disease. 

Active I ,iving 

• Provide easy a1lCl safe access lo multiple moues of alkrnalive lransporlalion, sud1 as p11hlic 
transit. 

Ptovide safe and accessih ll! pathways onlo r1nd thrmtgh lhe prnpc1 ly for alternalivc f'orrns 
o[ transporlalion (e.g ., pedestrians, cyclists, clc.). 

Provide bicydl' storage clllll slim1ers , and !inst a N1ct:! Pide slalit>ll 
(hltps://wvvw.niceriuen111.org/ ). 

Hight size parking lo discourage <lepenc.lence on single occupc1ncy cars . 

Fncournge community school parlnerships lo promo le sludent ,, alking and tycling . 

l~n ha11ce lht! sl red scape su t rnulldi ng the site lo encourage wa 11 ing . 

Parlicipale in rn!ighborhood policing dTorls tu enhance hnth rt!al and perceived salt!ty. 

1 losl recreation programs lhat pmvitlc an opportunity for huth plly:ical cl('livily ,u1J sncird 
co hes inn . 

Impruve si<lew<1lks, lighting, and accessihilily for v\ l1eelcbairs, stroller:, etc 

l'rnvidl: exeffise amenities, such as an indoo1 p!ctyrnoru, an incloor r~,'ercise ronrn, ;:111d an 
exterior tol l1>t or playground. 

Acce c:; s lo lleal lh) Food 

l'rnviJe on-site hl!ctllhy l'ood upl io11s, s11d1 as a .e,1 occ:ry store or a ( :s,\ pick up site. 

1\vmd localing lhe project in areas sur, ou11Jeu by u1d1cc1lthy lood options 
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.Stroke 

Chrnnk Lo\vcr 
Respiralmy 
Disease 

Uninlenlional 
Injury 

E,·treme fleal 
Evcnls 

Vector-Horne 
Diseases 

r lost farml'rs ma.rkl'h lhal acccpl food stamps . 

Construct an on silt! comrnunily garden or partner vvith community groups 111 n•hahilitalc 
nearhyvacanl lots inlo community gardens . 

See design rccnmmcml.ations under Hearl Disease . 

Designate lhe properly as sn-iokc-free or provide a cleclicaled ouldnor space fm .sm()king. 

Specify low allergen building materials lhal are easy lo clean, such as hard Ooor surfaces 
rather lhan ca1 pel. 

• ProviJe increascu ventilation in common areas an<l kitchens, couplt~cl with filln1tion mt!dia 
that is high efficiency hul nol loo t~xpensive for the lenanls to replm:c . 

• [)csign tlw velllilc1tinn system lo halance natural and mL~clrnnical ventilation . 

• Eslahlish green building c;perations prolocols such as integraled pes t management and 
green deaning practices. Engage resiJenls in their implemenlation . 

.. 

Perform proper maiulena11L'l' le> avoid hahoring or cxacerhating allergen:-, and asll1111r1 
lrigger.s. 

Locale <loors, v,incl1rws, an<l outdoor air intakes av, ay from pollution sources . 

Plant vegetation to sc.recn the development from pollution sources, such as major rnat.b. 

Discourage jaywalking hy funneling :-,ite access for pedestrians and cyclists to street 
inter.sections . 

Provide safe and accessible pathways onto and through the property for alterna live forrns 
o[ transportation (e.g., pedestrians, cyclists, elc . ). 

Perform proper building maintenance to retluce the risk of accic.lents caused hy 1111.safe 
con di lions. 

Incorporate passive <le.sign strat~gies lo reduce solar heal ga111 . 

Construct pocl et parks within the development. 

• Provide waler fountains, misting stations, and interaclive water features . 

Plant landscaping lhal shades the building and exterior hardscc1pes. 

Focus energy efficiency measures on the roof and attic to reduce solar heat gain c.luring 
summer months . ( Example strategies: light colored or vegetative roof, increasetl al tic 
insulation, etc ) 

Fil oul common areas v,ith air conditioning ancl designate them as public cooliug centers 
during heal events. · 

Fit oul the basement for use as an in-house cooling center during extreme heat events . 

ln.slall screens on doors aml windows lo encourage use of natural ventilation ..,vhile 
pro led i ng occupants from e.·posure lo mosq uiloes . 

Suspend ulilily shuloffs and provide transportation and financial assistance to lnw income 
residents cluring extreme heal events . 

Install screens on doors and v,indows lo encourage use of natural ventilation v,hile 
protecting occupants from expo.sure lo mosquitoes . 

Design site landscaping to discourage mosquitoes and other tlisea.se-l'.arrying pests ancl 
encomage their natural predators. 

Rqrnir holes, cracks, moisture penetration, aml otlw1 ddicienc1es in the huildrng envdope 
lhal Cl>Ltld allm, entry and/or foc)u and harhorage lo pests .. 

Target elimination of standing ·walei in the <levelopmenl 's mai11tenance plan 

*I.m, Sl•.S stands for "lm, socwecunomic status'': populations with limited access to the resourct!s (financial, human, 
,rnJ social) needed lo s11t-cecd 111 tlwir sm.ielnl conlext:1:1 
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Demographic and Socioeconomic Risk Factor~ 
This section explores in more detail the links between health outcomes and four demographic / 
socioeconomic risk factors: poverty, race/ethnicity, education, and age. All four of these risk factors also 
contribute to the existing populations' vulnerability to being priced out of the neighborhood if its 
economic base changes too rapidly. It is therefore important to consider the potential economic impact of 
design recommendations on neighborhood residents in addition to the potential health and 
environmental impacts of the development. For several risk factors, small scale spatial data (in some cases 
down to the Census block) was available, showing marked variations both from neighborhood to 
neighborhood and within each neighborhood. 

POVERTY 
Poverty has been associated with health outcomes such as: 

• Reduced Life Expectancy: Life expectancy for children born into Twin City neighborhoods with 
the lowest average household income is 76 years, compared with 84 years for children born into 
more affluent neighborhoods.44 

• Unintentional Injury: If sidewalks and intersections are not safe, lack of access to a car can lead 
to car/pedestrian collisions.18 Poverty has also been associated with unintentional injuries 
occurring in homes that are poorly constructed and/ or maintained. 45 

• Risk of Exposure to Heat Events: Economically constrained populations are at higher risk of 
exposure to heat events, because they may not have access to reliable air conditioning. And, their 
homes and workplaces may not be adequately insulated. 2s 

• Risk of Exposure to Disease-Carrying Vectors: Poorly maintained properties may provide pests 
with readily available food, water, and harborage.26 

In 2009, the Federal Poverty Level, which is used to determine eligibility for federally funded services 
such as the Low-Income Home Energy Assistance Program,46 was defined as $18,310 for a family of 
three.47 The lowest category in Figure 10 (less than $35,000} approximates the relative poverty level for 
the Twin Cities that year: 185% of the Federal Poverty Level,48 or $33,874. 

Visual Analysis: Case Study Neighhorhoods {Figures 9 & 10) 

H amline-Midway: SW Quadrant 

15-30% of the population lives in 
poverty. Poverty is not as prevalent in 
this neighborhood in general as the 
City of Saint Paul or the other two 
case study neighborhoods. 

Frogtown : Center 

Close to 60% of Frogtown 
residents live in poverty, with the 
largest cluster in the center of the 
neighborhood. Frogtown as a 
whole has the highest 
concentration of poverty among 
the three case study 
neighborhoods. 

Summit-University : NE Quadrant 

Close to 45% of Summit-University 
residents live in poverty, significantly 
more than the City of Saint Paul. The 
NE quadrant, particularly north of the 
freeway, is home to the highest 
concentration of poverty in the 
neighborhood. 
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Figure 9: Populal ion in Poverty hy Censu:-; Block 
Nlop Credil. Melrn 'J'rcznsit. Ce11ln1l Con·ido1· 'fhmsit Sernice Study t.'.\i~ling Conditions Report.49 
Vnto Source '.JOOCJ Ame,frcw Community Survey 

50.1-90% 

c:::::J Study Area 

--- Transit Routes 

Central Corridor Transit Serv,ce Study Existing Cond1t1ons Repor t 

Figure 10: Percent Population by Income Level (2009) 

Dala Source: Minnesota Compass. Saint Paul Neighborhood Profile. Planning Districts 7, 8, & 11.5° s2 
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RACE Et ETHNICITY 
Disparities in health outcomes have been observed among a number of minority populations, for 
example: 

■ Cancer: Rates are disproportionately high among persons of color and American Indian 
populations in Minnesota. 22 

■ Heart Disease: The highest rates in Minnesota are found among American Indian populations.2 2 

■ Stroke: Rates are disproportionately high among African American women and Asian men in 
Minnesota.22 

Visual Analysis: Case Study Neighborhoods (Figures t, & 12) 

Hamline-Midway: SW Quadrant 

Hamline-Midway has a much higher 
percentage of Whites (69%) in 
comparison with both the other case 
study neighborhoods and the City of 
Saint Paul (56%). However, data is 
not shown in Figure 11 for portions 
of the SW quadrant. 

Frogtown: Center 

Frogtown has by far the lowest 
percentage of White residents among 
the three corridor neighborhoods 
(21%), less than half of the percentage 
in the City of Saint Paul (56%). The 
majority of the population (over 60%) 
is divided roughly equally between 
African Americans and Asian/Pacific 
Islanders. 

Figure 11. Racial & Ethnic lVIajorities by Census Block (2010) 
Mnp 8ow·ce: Saint l'cwl Depnrtmenl of" Planning and Economic Deve/op111ent. 

Summit-University: NE Quadrant 

35% of the residents in Summit­
University are African Americans, 
largely clustered north of the 
freeway. 

Data Source: U.S Census 2010. All rnce groups shown (except IIispanic) al'e non -Hispanic. 

No population 

White 

Black . 

Asian or Pacific Islander 

Hispanic 

American Indian/Alaskan Native 

Two or more races 

Some other race (alone or in combination 

Parks 
-

l 
i 

Water I 

Source · Ufllled Slales Cens.us Bllreau 2010 Census Block level data All race groups 1hown (eicc.ept HISportlc) are noo-Hlspal !o. 
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Figure 12: Pl:rcenlagc! Population by Race (~OOLJ) 

/)ola 8uw·c·<:' : Mi11nesolu Compass . Suint J'mtl i\'ezqhbol'hood l'rrdzle . l'lanning Uislricls 7, 8, & 11 .5° 52 
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Native 

Frogtown Summit-University Hamline-Midway Saint Paul 

EDUCATIONAL ATTAINMENT 
Similar to poverty rates, educational attainment can influence general health status. For example, 
research funded by the Blue Cross Blue Shield Foundation of Minnesota found that life expectancy for 
children born into Twin City neighborhoods with the lowest percentage of adult educational attainment 
was 77 years, compared with 83 years for children born into the most educated neighborhoodS. 44 

No map was available at the census block group or census block levels. So, it was not possible to 
determine whether differing levels of educational attainment are clustered in certain areas of the case 
study neighborhoods or spread uniformly throughout them. 

Visual Analysis: Case Study Neighborhoods (Figure 1:1) 

· Hamline-Midway: SW Quadrant 

Residents in Hamline-Midway are more 
highly educated than both the other case 
study neighborhoods and the City of Saint 
Paul as a whole, with 67% having attained a 
college degree or higher. This circumstance 
is likely due to the high concentration of 
university-age students living in the area. 

Frogtown : Center 

Frogtown represents by far the 
lowest educational achievement of 
the three case study 
neighborhoods, with less than 
40% of adults attaining a college 
degree or higher. 

Summit-University: NE Quadrant 

35% of Summit-University 
residents have attained a high 
school degree or less. The 
percentage of college and 
graduate degrees are similar to 
the City of Saint Paul as a whole. 

Figure t;{: Pcn:enlage Population by Edt1calin11al Allainmenl (2009) 
f)ofn 8uurce : .vfi1111csola Compass . 8uinl /'au/ ,\'<"iyhhorhood. l'r<~/il e: /'fanning Uislncls 7, 8, ,";.', 11 ~0 '1 ., 
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VULNERABLE AGE GROUPS 
Children and the elderly are vulnerable to a wide variety of health concerns, including: 

■ Chronic Lower Respiratory Disease: Preventable respiratory diseases like asthma are increasing 
among children and the elderly worldwide.37 

■ Unintentional Injury: Unintentional injury is the leading cause of death for ages 1-44 and the 
ninth leading cause of death for ages 65 and above.s3 The leading causes of death caused by 
unintentional injury for children under age 5 are suffocation and drowning; from ages 5 to 24, the 
leading cause is motor vehicle collision. And, the leading cause of death for ages 65 and above is 
an unintentional fall.3s 

■ Heat Events: Children under 5 years old and adults 65 and older are at higher risk of heat-related 
illness than the general population.33 

■ Vector-borne Disease: Children are at a higher risk of negative consequences from infectious 
diseases because their immune systems are under development.36 

Visual Anal) sis · Case Stwl, Ndghhorhoods (Figures 14- 16) 

Hamline-Midway: SW Quadrant 

A cluster of nursing homes are located 
immediately south of the western end of 
the neighborhood. A slightly lower 
percentage of children under 5 and elderly 
65 and above live in the neighborhood in 
comparison with the other case study 
neighborhoods and the City of Saint Paul 
as a whole. But, the neighborhood hosts a 
much higher percentage of college age 
residents (almost 20%). 

Frog town: Center 

35% of Frogtown residents are aged 
17 and below, a significantly higher 
percentage than the other two case 
study neighborhoods or the City of 
Saint Paul as a whole. On the other 
hand, the percentage of adults 65 
and above is lower than the City of 
Saint Paul (7% versus 9% in Saint 
Paul). And, no nursing homes are 
located in the neighborhood. 

Summit-University : NE Quadrant 

The neighborhood hosts a cluster 
of nursing homes on its eastern 
end. Overall, a slightly lower 
percentage of children and elderly 
live in the neighborhood in 
comparison with the City of Saint 
Paul (7% children versus 8% in 
Saint Paul; 8% elderly versus 9% 
in Saint Paul). 

19 



30% 

20% 

10% 

0 % 
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\1ap S'nurce .'vlelro 'frcmsit . Central Corridor Tl'Clnsit Service Study Existing Conditions J<epm•t.49 
Dato Sources : vletropolitan Council 2uw Genemlized Land Use Inventory U.S . Census 2uw .Vli1111esnta Department oj Jfealth, 
Ilea/th CC!re J/ocility cmd l'l'Oviders Database (2n11) . 
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Figure. 15: Percent l'opulation by Age (2009) 

1Jutc1 Source : Mmnesota Compass. Saini Paul Neighborhood 

l'mj1le . l'la1111in9 Districts 7, 8, & 11.5° 52 
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Figure 16: Percent Population < 5 Years Old 
Map Sow·ce : Minnesoto Depm·lrnent ofl-Iealthf>,1 

Data Source : 2010Americcm Community Survey 5-Year 
Estimates, Census Tracts 
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Behavioral and EnviI onmental Risk Factors 
This section explores in more detail the links between health outcomes and behavioral and environmental 
risk factors related to chronic disease and extreme heat events. Where available, maps illustrate changing 
conditions both between the case study neighborhoods and within each neighborhood. 

ASTHMA 
Asthma is one of a number of respiratory diseases identified under the umbrella term Chronic Lower 
Respiratory Disease. 23 The Central Corridor neighborhoods in Saint Paul have higher asthma rates than in 
the rest of the Twin Cities or the state of Minnesota, with the highest rates near downtown and the 
Capitol.18 Asthma can be triggered by both indoor and outdoor environmental allergens and irritants.37 
Indoor triggers include: pests, mold, environmental tobacco smoke, fumes from (for example) pesticides 
and cleaning chemicals, and emissions from products of combustion such as boilers.37 Exposure to 
airborne chemicals in outdoor air is also a risk factor for chronic lower respiratory disease.37 The major 
source of outdoor air pollution in the Twin Cities is vehicular traffic, particularly along highways and busy 
arterial roads.18 It is estimated that the Central Corridor neighborhoods south of University Avenue and 
on the western edge of Saint Paul are exposed to the highest concentration of outdoor air pollution in the 
city, due to their close proximity to two major thoroughfares: I-94 and SR-280.18 

Visual Analysis: Case Study Neighborhoods (Figures 17 &· 18) 

All three case study neighborhoods are at moderately high risk of asthma. Data was not readily available 
at a smaller spatial scale. It is therefore not possible to identify clusters of high and low asthma prevalence 
in each neighborhood. 

Figure 17: Agt~ Adjuslcd J\slhma Tlospilalizalions per 10,000 : 
All Ages, by Zip Code, 2007-:louss 

Figure 18: ,\.slh1rn1 Ilo.spilalit.aliorn:i twr to,ooo 
(2008) 18 

i\llap Soun;e: i\llin11esola Envi1·011111ental Public ITealth 'frac/cing l'mgrn,n . 
Data Soul'ce : Minnesota Jiospital Associahon. r Iospilnl Discharge Dala . 
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CHRONIC DISEASE & INJURY 
The built and natural environment can contribute to both positive and negative health outcomes for a 
number of chronic diseases, as well as the risk of unintentional injury. For example: 

■ Access to Healthy Food: Providing access to healthy food can assist in maintaining a healthy 
weight, which reduces the risk of cancer, heart disease, and stroke.39-41 In general, the Central 
Corridor has a high level of access to healthy food. 64 % of Central Corridor residents live within 
walking distance of a grocery store.s6 84% live within walking distance of a store with prepared 
food.s6 Areas with lower access to healthy foods are south of I-94, west of downtown, and on the 
north side of the central and western portions of the corridor .s6 Additionally, according to 
workshop participants,the City of Saint Paul has lowered barriers to hosting farmers markets, 
and a number of community gardens are located in the Summit-University and Frogtown 
neighborhoods. Finally, the new light rail line will increase residents' access to the farmers market 
in downtown Saint Paul. 

■ Access to Parks: Proximity to parks assists in maintaining a healthy weight, which reduces the 
risk of cancer, heart disease, and stroke.39-41 Only 7% ofresidents in the Metro area (excluding 
Hennepin County) with access to parks and other recreational amenities are not physically active 
on a regular basis, compared to 23% without access.s7 Nearby parks can also circumvent 
socioeconomic barriers associated with some forms of organized physical activity. For example, 
47% of low income residents identify membership fees as a barrier to physical activity.s7 These 
populations are also 3 times as likely as higher income residents to cite facility hours and distance 
as barriers to physical activity.s7 

■ Exposure to Poor Housing Conditions: Poor indoor air quality in blighted housing is a risk factor 
for chronic lower respiratory disease.37 

■ Exposure to Environmental Chemicals: Exposure to carcenogenic chemicals in the environment 
is a risk factor for cancer.4° 

■ Unintentional Injury: Unsafe sidewalks and intersections create a barrier to active forms of 
transportation, such as walking. From 2003-2007, there were 48 vehicle/pedestrian crashes on 
University between Beacon and Cedar·, compared to 35 vehicle/bicycle crashes.18 Close to one half 
took place between Beacon and Hamline.18 Given past evidence of unsafe sidewalks and 
intersections,18 the projected increase in population density along the Central Corridor may lead 
to increased injuries and fatalities. However, the Central Corridor reconstruction project may 
have improved street and intersection safety for non-motorized modes of transportation. 

Visual Analysis: Case Study Neighborhoods (Figures 19- 20) 

Hamline-Midway: SW Quadrant 

Food stores are not abundant in this area. 
One leak site and one petroleum brownfield 
are identified on the CEED Environmental 
Justice Atlas. The area includes one large 
park and several pocket parks. The 
industrial sites within and immediately 
west of the neighborhood might generate 
hazards, such as air pollution, in addition to 
those identified by the CEED map. 

Frogtown: Center 

Frogtown is well provided with 
both grocery stores and prepared 
food stores. However, it suffers 
from a high concentration of 
blighted housing. One large park 
is located in the center of the 
neighborhood. One petroleum 
leak site is located on the railroad 
tracks. 

Summit-University: NE Quadrant 

Summit-University has slightly 
better access to food stores, 
community gardens, and farmers 
markets than Hamline-Midway. 
Blighted housing is clustered on 
the northern edge, between the 
freeway and University. The NE 
quadrant includes two large parks. 
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Figure 19: CEED Environrnenlal Jw, lice 1\llas: Food Slores, Conlarnina ted Si les, Blighleu Tlousing, 
Meuian Ilouseholu Tncomess 
Data Sot1l'ces : Amel'icon Comnwnily St1rv ey, 2010. City of Saint l'aul, 2 012. Minnesula l'ollulion Con/ml Agency Site Dala, 2010 . 

Google. C:EED 2013 Visit the CEED w ebsilejo, · the mosl t1p to dale ve1·sio11 of lhis map : htl72 j/www.c;§§Qi2!_'Q 

0 About I I Content J 

Legend 

Environm ent - Food Stores 

G1o~ry 5tores, lndud1ng ~uper 
• centers , and snull and medium 

groccn; 
Convenience stores, pMrmaclc.s, 
dol/c:J r s.to~, Q\J S sta tions 
Heat ilnd far~rs mari<elS 

• Specialty m rk 

Enlvronmr:nt - Contnmln 11 l ed Sites 

♦ L<?•~ Site 

t Petroleum Dro\,nfl r. ld 

♦ Su1><rlund P10Jcct 

Voluntary 1,wesbag!Uion & a eanup 
(VI C) 

• Other 

ttouslng - Dllghted Housing 

People &. HII • Me!dlon tot Income. n1 a ¾ 
ol AHi 

lillli 0.0% - J0 ,0% 

lillli JO. I"- - 50 .0'll, 

lillli SO. I'll>· 80.0'11, 

uo. 1% • 100 .o~ 

100. 1% • 31 0.6¾ 

=----
l ~fl o::rn ArcGIS Ha1 ~ctc•~c tlclp Tr'TTI, af Un• 
Pma::v Ccr~Et.rl R.tpcrt ,.._WJ 

1 0 -:·2 O . ◄ ml 

Figure 20: Cen lrnl Corridor Uood f\vailahilily (:w 10 )Sf> 
Map Source: Minnesota Departmenl of JJealtlz. 

El -- Interstate 

-+-+ LRT Route Prepared Food Locations 201 - 300 State Highways 

• Grocery Stores Block Populations 301 - 400 -- Mojor Rood 

500 ml Buffer 0 - I 00 - 401- 3,300 

f,l!l lt. h il.11 

•• ·,. ~!. ~~--, ~ . ~:· .... ,. . - ...... _. : .. 

. 
:or,, ,ca tt _Gl5 ';"' ~ ,V - ';ff' 

Grocery Store A vai!ability 

.... 

Note: Buffer = 500 meters 
or a 10 minute walk 

Sil 
ci 

Healthy Communities Count! 

Prepared Food A va!'labi/ity 

23 



CLIMATE CHANGE VULNERAB ILITY HEAT 
A number of environmental factors, when coupled with human factors, increase the risk of negative health 
outcomes during and following extreme heat events. For example: 

• Impervious Surface: Exacerbates the urban heat island effect, which increases occupant exposure 
during ·extreme heat events.2s This is particularly dangerous for children under five years old, one 
of the populations most vulnerable to heat-related illnesses. 2s 

• Access to Parks: Increasing vegetation can reduce the urban heat island effect, thereby reducing 
population exposure. 2s 

■ Poverty Level: Families with limited resources may not have access to a reliable source of air 
conditioning - potentially increasing their exposure during extreme heat events. 2s 

■ Poor Housing Conditions and Energy Poverty: Low SES populations, particularly if they live on 
the upper floors of multi-family housing units, are at a higher risk of heat-related injuries and 
death than populations with ready access to air conditioning. 2s 

Visual Analysis: Case Study Neighborhoods (Fig I cs 21-2:1) 
Hamline-Midway: SW Quadrant Frogtown: Center 

The SW quadrant of the Frogtown exhibits a slightly higher 
neighborhood has 80% or percentage of impervious surface 
higher impervious cover. _ than the Summit-University 
However, that same area has a neighborhood. More than 44% of 
negligible population of children children are living in poverty along 
living in poverty. The entire University Avenue and in the 
neighborhood exhibits moderate eastern half of the neighborhood. 
to high vulnerability to energy Over half of the neighborhood 
poverty, with a Census block exhibits high vulnerability to 
group in the NE quadrant energy poverty. The remainder is at 
identified as low vulnerability. moderate vulnerability. Only the 
Blighted housing is sprinkled NW quadrant is relatively free of a 
throughout the neighborhood. high density of blighted housing. 
The neighborhood parks may Only one large park and two pocket 
help mitigate the urban heat parks are shown. They may help 
island effect in the blocks mitigate the urban heat island in 
immediately surrounding them. the blocks immediately 

surrounding them. 

Summit~University: NE Quadrant 

The impervious surface for the majority of 
the neighborhood falls within the 11-40% 
range. A few pockets show a lower 
percentage of impervious surface, but the 
land cover data is not provided at the level 
of granularity needed to identify the 
reason for pockets of pervious surfaces. 
The northern two thirds of the 
neighborhood have a high percentage of 
children living in poverty (more than 40% 
in most of the area). The entire 
neighborhood falls into either moderate or 
high vulnerability to energy poverty (i.e., 
the ability to pay energy bills). And, 
blighted housing is sprinkled throughout 
the neighborhood. The parks dotted 
throughout the neighborhood may help 
mitigate the UHi effect somewhat. 
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Figure 21: Rc:11nsey Counly Land Cover and 
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ENERGY INNOVATION CORRIDOR 
All three case studies are required by the City of Saint Paul to comply with a high standard of sustainable 
development and to be certified through .a green building standard such as Enterprise Green Communities. 
These requirements set targets for energy conservation, stormwater management, indoor environmental 
quality, and other green building features. For more information about sustainable building requirements 
in the City of Saint Paul, please visit: http://\.,''".s_ustaif!ablebuiluingpohcy.umn.edu/saintpaul/ 

Additionally, the case studies fall within the Energy Innovation Corridor - a sustainable energy and 
transportation demonstration project along the Central Corridor.3 Many of the Energy Innovation 
Corridor's stated goals61 (Table 2) also offer opportunities for co-benefits (and some unintentional co­
harms) to public health. 

Table 2: Potentia l Population lleallh Effects Associated v\·ith Energy Innovation Corridor c;oals 

t. A \'oid Carbon Dioxide 
(•:missions 

2. Economic Impact 

:J. Energy Savings 

4. Renewable Energy 

5. Smart Energy 
Technologies 

6. AltcrnatiYc 
Transportation 

Co -Beneji'ls ln Il eallh 
,-------------~--- -

Reduce cancer rales.62 

Reduce rates of chrrnuc lm, e1 respiratory 
clisease .6:! 

lmprove overall health status due lo 
poverty reduclion.44 

Reduce exposure lo exl rerne heat events 
and enhance a building's passive 
survivability. *6s 

Reduce rates of chronic lmver respiralury 
disease.62 

Enhance a huilding's passive 
survival)ilily . * 65 

Improve overall health status due lo 
poverty reduction .44 

Reduce cancer ra.les. 62 

Re<luce hearl diseasf! ratc.s. 62 

Co -Jlarms tu Ileallh 

The h uilding design might increase 
int.ioor ;;iir pnllulanls and reduce a 
huilding's passive s urvivability* if il 
focuses exclusively on energy efficiency 
measures lhal lighten the building 
envelope and rely on cenlraliLed 
control of 1~1echanical systems lo 
condition Lhe building .63,6,1 

Lm, SES populations may not henefil 
proportionally frnrn economic 
clevclopment activities along the 
Cen t ral Corridor . 18 

Sec item 1 ahovc . 

See item 2 ahove. 

If traffic congestion remains high along 
major road1,,vays, individuals taking 
alternative forms of Lransportalion may 
he al a higher risk of exposure Ln 
outdoor air pollutants that could 
trigger or exacerJ-rnte chronic lower 
respiratory diseases like asthma . 62 

Unless the infraslruclme is <le.signed lo 
protect pedestrians and cyclists , using 
these forms of lnrns portali()n m ay put 
them at mcreasecl risk of injury.18 

Sl ree l improvenwnts imple m e nl ecl as 
part of the Central Corrido1 
reconslruclion may lrnve reduced the 
iis l· of injury in some neighborhoods 

- - --__ ..___ 

"Passiv1: s urvivability is c1 huildi11g 's ahil ily lll ct>11li1uw lo Ju11 l' lillll during 11lilily oulage.s .65 
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Visual Analysis: Ca,i;c Study Neighborhoods (Figure 24) 

A number of Energy Innovation projects fall within the case study neighborhoods. Hamline-Midway 
includes a bike sharing station, two LEED certified projects, and an energy efficiency project. And, 
Frogtown and Summit-University share three bike share stations, an energy efficiency project, and an 
electric vehicle charging station. 

Energy Innovation Corridor Projects Falling Within the Three Case Study Neighborhoods: 

Green Flag Icon 

■ Electric vehicle charging station at University and Rice. 

Blue Flag Icon 

■ Energy makeover of Lao family community center. 

■ Lighting retrofit of NAPA Auto Parts. 

Red Flag Icon: 

■ LEED Gold certified - Wilder Center 

■ LEED EB certified - Spruce Tree Centre 

Cyclist Icon 

■ Nice Ride MN stations. 

Figure 24: Energy [nnova lion Corridor66 

G gle 

{ UJ 

\ 
- U Oe<Gtl.~• ..,._......_.._ ...... . ~j '!,_ 
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STEP 3: ASSESSMENT 

Due to time constraints, Step 2 marked the end of the Central Corridor workshop. However, sufficient 
information was gathered during the half-day session to complete a preliminary assessment and develop a 
set of design recommendations for each of the three case studies. 

Table 3 outlines the major health risk factors by case study area. Some risk factors - such as the high 
percentage of African Americans in Case Study 3 and the low access to fresh food in Case Study 1 - affect 
more than one health concern. As a result, even though four out of the six health concerns were selected to 
develop design recommendations, a number of the recommendations included under Step 4 of this report 
could also benefit health concerns, such as stroke, that are not highlighted in the next section. 

Table:{: f kallh Risk Factor Prioritization by Case Sluu.y 

Case Study 1: Case Study 2 : Case Study 3: 
Mixed Income Mixed-Use Single Family Retrofit in Affordable Housing Mixed-Use 
Development in SW Quadrant of Center of Frog town Development in NE Quadrant 
Hamline-Midway of Summit-University 

I 

Chronic 1. Lower access to grocery 1. High percentage of 1. High percentage of 
Disease stores and other sources of African-Americans and African-Americans. 

Cancer healthy food than the other 
case study neighborhoods. 

Asian/Pacific Islanders. 2. High traffic streets. 

2. High traffic streets. 

3. Industrial area immediately 
west of the neighborhood. 

Heart 1. Lower access to grocery 
Disease stores and other sources of 

healthy food than the other 
case study neighborhoods. 

Stroke 1. Lower access to grocery 1. High percentage of 1. High percentage of 
stores and other sources of African-Americans and African-Americans. 
healthy food than the other Asian/Pacific Islanders. 
case study neighborhoods. 

Chronic 1. High traffic streets. 1. High percentage of 1. Cluster of nursing homes 
Lower children. on the eastern edge of the 
Respiratory 2. Blighted housing. neighborhood. 
Disease 2. High traffic streets. 

Injury 1. High concentration of 1. High percentage of 1. High percentage of 
university-age residents, populations in poverty, populations in poverty, 
who are more likely to use who may not have access who may not have access 
alternative forms of to car transportation. to car transportation. 
transportation. 67 2. Past evidence of unsafe 2. Past evidence of unsafe 

2. Past evidence of unsafe sid~walks and sidewalks and intersections 
sidewalks and intersections intersections (motor (unintentional falls). 
(motor vehicle collisions). vehicle collisions). 

Climate 1. High percentage of 1. High percentage of 1. Cluster of nursing homes 
Change impervious surface. children. on the eastern side of the 

Extreme 2. High vulnerability to neighborhood. 

Heat energy poverty. 2. Moderate to high 

3. Combines a high vulnerability to energy 

percentage of impervious poverty. 

surfaces with a high 3. Combines a high 
percentage of children percentage of impervious 
living in poverty. surfaces with a high 

percentage of children 
living in poverty. 
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Vector­
borne 
Disease 

Priority 
Health 
Concerns 
by Case 
Study 

Heart Disease 
CLRD 
Extreme Heat 

Vector-borne Disease 

1. High percentage of 
children. 

2. Concentration of 
blighted housing, which 
could provide harborage 
to disease-carrying pests. 

Cancer 
CLRD 
Extreme Heat 

Vector-borne Disease 

Cancer 
CLRD 
Injury 

Extreme Heat 

A full-blown HIA would likely use a quantitative method like spatial analysis, correlation analysis, or 
developing an index to validate the initial prioritization. That step is not included in this summary report. 
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STEP 4: DESIGN RECOMMENDATIONS 

Tables 4 through 6 apply the general risk factors and potential design strategies developed in Figure 8 to 
the specific neighborhoods and building types represented by the three case studies. The recommended 
design strategies vary a good deal, even though: 

• they all address overlapping health concerns; 

• the case study projects are located in adjacent neighborhoods; and, 

• all three case studies are affordable housing developments. 

The differences between the three sets of prioritized design strategies demonstrate the cumulative 
importance of subtle differences in the demographic, socioeconomic, behavioral, and environmental risk 
factors on and immediately surrounding a development. 

Table. 4: Case Sludy t : Mixed Income Mi'<ed-Use Development in lhe SW Quadrant of Ilamli11e-Midvvay 

·Health Concerns Prioritized Design Strategies 

Heart Disease 

CLRD 

Heat 

Vector-borne 
Disease 

1. Provide safe and accessible pathways onto and through the property for alternative 
forms of transportation (e.g., pedestrians, cyclists, etc.). 

2. Provide bicycle storage and showers, and host a Nice Ride station (the local bike share 
program). 

3. Right size parking to encourage alternative transportation. 

4. Include a pocket park as part of the development design to mitigate the urban heat 
island effect. 

5. Host recreation programs for all ages (including mother/baby programs) that provide 
an opportunity for physical activity and social cohesion. 

6. Provide water fountains, misting stations, and interactive water features for children. 

7. Provide on-site healthy food options in the property's retail spaces. 

8. Specify low allergen building materials that are easy to clean, such as hard floor 
surfaces rather than carpet. 

9. Install ceiling fans and operable windows with screens to encourage natural ventilation 
while protecting residents from mosquitoes and other pests. 

10. Install an uninterruptable power supply in certain common areas using a direct 
connection to on-site renewable energy installation(s). 

11. Establish green building operations protocols such as integrated pest management and 
green cleaning practices. Engage residents in their implementation. 
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Table 5: Case Sludy 2: Single Family Rel rofil in lhe Cenler or Froglnwn 

Health Concerns Prioritized Design Slrategies 

Cancer 

CLRD 

Extreme Heat 

Vector-borne 
Disease 

1. Design the kitchen/dining space to encourage preparation of fresh foods. 

2. Install landscaping that prioritizes shading the house, deterring mosquitoes, and 
cultivating edible plants. 

3. Remove asthma triggers from the interior, such as: carpet, off gassing materials, 
deteriorated building envelope, etc. 

4. Make sure all sources of mold have been removed from existing building materials and 
are not reintroduced by new assemblies such as fiberglass batt insulation. 

5. Focus energy efficiency measures ·on the roof and attic to reduce solar heat gain during 
summer months. (Example strategies: light colored or vegetative roof, increased attic 
insulation, etc.) 

6. Repair holes, cracks, moisture penetration, and other deficiencies in the building 
envelope that could allow entry and/or food and harborage to pests. 

7. Install combination storm shutters/screens on doors and windows to encourage use of 
natural ventilation. 

8 . Vent the basement to protect for radon contamination and fit it out for use as an in­
house cooling center during extreme heat events. 

9. Encourage the new homeowners to use integrated pest management and green cleaning 
practices to retain a low allergen environment. 

Table 6: Case Study 3: Afforuable Housing Mixed-Use Development in lhe NE Quadrant o[ Surnmil-Universily 

Health Concerns Prioritized Design Strategies 

Cancer 

CLRD 

Injury 

Extreme Heat 

1. Discourage jaywalking by funneling site access for pedestrians and cyclists to street 
intersections. 

2. Designate the property as smoke-free or provide a dedicated outdoor space for smoking. 

3. Locate doors, windows, and outdoor air intakes away from pollution sources. 

4. Plant vegetation to screen the development from pollution sources, such as major 
roads. 

5. Host on-site farmers markets, a community garden, and/or a CSA drop-off site. 

6. Specify low allergen building materials that are easy to clean, such as hard floor 
surfaces rather than carpet. 

7. Provide increased ventilation in common areas and kitchens, coupled with filtration 
media that is high efficiency but not too expensive for the tenants to replace. 

8. Provide outdoor shaded areas for all ages, including playground equipment, to 
encourage physical activity. 

9. Install ceiling fans and operable windows with screens to encourage natural ventilation 
while protecting residents from mosquitoes and other pests. 

10. Fit out common areas with air conditioning and designate them as public cooling 
centers during heat events. 

11. Establish green building operations protocols such as integrated pest management and 
green cleaning practices. Engage residents in their implementation. 
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FINALIZING THE HIA 
The final two steps in the HIA process are Reporting and Evaluation. A full-blown HIA would include the 
development of a report similar to this one to walk stakeholders through the results of the assessment and 
to present the design recommendations outlined in the previous section. The last step would evaluate the 
extent to which the design recommendations were subsequently incorporated into the final design. 
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Overview 

1. Public Health-and Data 
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Public Health Role in Data Collection 
Long-term Trends 
Healthy People 2020 

Child and Adolescent Obesity by Income, 2009-10 
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incomes 500% of the federal poverty 
Jimit and over. 
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Public Health Role in Data Collection 
Responding to Outbreaks 
FluView 

National and Regional Level Outpatient Illness and Viral Surveillance 
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Public Health Role in Data Collection 
Environmental Public Health Tracking 
Cancer Indicators 

Kittson Roseau 

Marshall 

Norman I :~~~-

Clay Becker 
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Age-adjusted Incidence 
Rates (per 100,000) 
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~ Unstable rate* 

. ~ Data not shown** 
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" Rates based on numerators less than 10 
may be unstable and should be interpreted 
with caution. 

. ... To protect an indivi dual's pnvacy, cancer 
counts are suppressed if the underlying 
population is less than or equal to 1,000 
population. The number may also be 
suppressed due to complementary 
suppression or in a situation where the 
total number of all types of cancers for a 
region is less than 20 and v11th1n those 
twenty cancers, a few cancer types account 
for many of the total number of cancers. 
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Overview 

2. Design Sets the Context for 
Two. Major Health Concerns 
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PROBLEM: Chronic Disease 
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BUILT ENVIRONMENT SOLUTION · 

Access ·to Care 

Supportive 
Environ men 

Biparti~an Policy Cen~er. Lots to Lose: How ... 4merica)s Health and 
Obesity Crisis Threatens our Economic Future. June 2012. © 2014 Biositu, LLC 
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PROBLEM: Climate Change-Related Events 

ill ion 

◄ 95% 
lives lost 
prematurely 

SY-1r,~e. KnO\vlton K: RotluE-EllP-1an M, Geba~le ::_., Max ~vvl Solmnon G. Six 
Cb.mate Change-Relmed £~.1ents in the Umted States Accounted :or About 
'£L~ BiEion in Lo~t Lives a::d H2a.lth Costs. EealthAffairs 30(1::..):1 - 10. 2011. © 2014 Biositu, LLC 



SOLUTION: Climate Change-Related Events 

' $1 ' 

Prevention 
He,Ll) A. :.\'lalhotra N. Myopic Voters and Natural Disaster Policy . 
. \rn. Puht. ScL ReY. 2009;103(03):387. 

Avoided Future 
Damages 
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Overview 

3. Evidence of Green Building's 
Influence on Community Health 
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Literature Review 
LEED for New Construction Credits: Resilience Potential 

Extreme Heat · Flooding 
Resilience Resilience 

LEED Credits (description) Literature Review Literature Review 

SSc I: Site Selection ✓ ✓ 

Avoid building on: prime farmland; land in 100-yearjlood plain: endangered 
species habirar: land wirhin I00feet o_fwerlands or 50feer o_(water bodies: park 
land. 

SSc2: Development Density and Community Connectivity ✓ 

l ocare projecr in a dense urban area or close ro borh a residenlia/ area and ar leas/ 
10 basic services (i.e .. grocery stores. etc.) 

SSc4. l: Alternative Transportation-Public Transportation Access ✓ 

locate project near bus/rail lines. 

SSc4.4: Alternative Transportation-Parking Capacity ✓ 

Provide preferred parking areas for cC11poo/s/va11pools. 

SSc5 .1: Site Development-Protect or Restore Habitat ✓ ✓ 

limit disturbance ofhabirat on gree11field sires. Restore habitat on previously 
de,·eloped habitat. 

SSc5 .2: Site Development- Maximize Open Space ✓ ✓ 

Increase ,·egetated open space. 

SSc6. l : Stom1water Design-Quantity Control ✓ ✓ 

Reduce the volume o_f stonmvarer rhar leaves rhe sire after heavy precipilatian events. 

SSc6.2 : Stormwater Design-Quality Control ✓ ✓ 

Clean storm11·arer ofrora/ suspended solids. 

SSc7.J: Heat Island Effect-Nonroof ✓ ✓ 

Install lighr colored and pervious paving (i.e .. roads, sidewalks, parking /ors, ere) or 
place al leas/ l /2 ofa/1 parking spaces under cover. 

SSc7.2 : Heat Island Effect-Roof ✓ ✓ 

Jnsra/1 /ighr colored or vegerared roo_(s. 

WEcl: Water Efficient Landscaping ✓ 

Reduce parable waler use.for irrigation by 50% or I 00%. 

WEc2: innovative Wastewater Teclmologies ✓ 

Reduce parable warer use.for sewage convevance. 

WEc3: Water Use Reduction ✓ 

Reduce parable waler use.for inreriorfixwres (i.e .. railers. lavatories. showers. etc.) 

EAc 1 : Optimize Energy Performance ✓ 

Reduce energy use in rhe building. 

EAc2: On-Site Renewable Energy ✓ 

On-site installation of solar. wind. or other renewable energy source. 

EAc3: Enhanced Commissioning ✓ 

Pe,form commissioning (i.e .. quality control) on all energy. domestic hor water. 
/ighring. and renewable energy systems. Review building operations within 10 
months ajier .rnbsrantia/ completion of construction. 

lEQc7. I: Thern1al Comfort-Design ✓ 

Design air condirioning (HVAC) systems and building envelope to meet standards 
for rempera/1/re. h11midi(1·. and ai,flow. (£) 2014 Biositu, LLC 



Literature Review 
Conceptual Model 

LEED Credits 

----- -

Opportunity: 
Enhance 
community 
resilience to 
climatic events. 

Credit Categories 

1C:• 

~~i 1 Energy & 
·r.• }'~;\ Atmosphere 

Materials & 
Resources 

Environmental 
Qualit)' 
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Literature Review 
Example Results: · Extreme Heat 

( :.201._;. Bio~1tu LLC 

■ Percentage vegetation in 
neighborhoods with vulnerable 
populations 

■ Exposure to high temperatures 
· in urban areas 

■· Power outages exacerbated by 
heat (EA/IEQ) 
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Literature Review 
Example Results: Extreme Heat 

, -

educe the urban heat island 
effect 
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Literature Review 
Example Results: Extreme Heat 

c 2014 8iositu. LLC 

■ Reduce the urban heat island 
effect 

■ Reduce burtjen on the building's 
air conditioning system 

■ Reduce burden on the municipal 
electrical grid 

l ~) 



Literature Review 
Example Results: Extreme Heat . 

"_',US:~t ~i_C 

■ k'educe vulnerability to heat 
stress (SS/IEQ) 

■ Reduce heat-related injurie~ and 
death (SS/ I EQ) 

Passive survivability (EA) 

~/ 
<~' 

' 
"'-, 

Co-Benefits to 
Health 



Spatial Correlation Analysis 

Heat Vulnerability Index 
Overlaid ieith Number of LEED Certified Proje_cts 
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~· .__ 

Hot Spots 
Number of LEED Certified Projects 

~~ ~---~I 
-, 

CJ-~-" ij r.s~--J,96 Std; 

: !·:~;fS~~I:/• • ~- • . '" .. _ •"i ,llei;--' ;:=J-r G;<<>BM•.IGN.j<oa~.:crNL.'(/l~nDnce S"'_}•Y.Esri Jop.,n. METl , EsriChlj,o(Ho~:i<,Cng) . ...,, 
· ~ ===:::f/ 4;.. .... G-, , "'."""" \ -' .a.¥-the ~ ISUs.cr Cotnmunrty l // \\ I h .Jc:-;;}r.1 

© 2014 Biositu, LLC 

~fl!L'~·,..,'T""'!r---· 



Overview 

4. Role of HIAs in Land Use & 
Development - example from AK 
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Six Steps to Conducting an HIA 

1 . Screening 

2. Scoping 

3. Assessrnent 

• . ~ecommendations 

5. Reporting 

6. Evaluating 

© 2014 Biositu, LLC 



Climate Change in N oat ak, Alaska 
Strat~ies fo r Community Health 
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Centralized Water & Wastewater 
Infrastructure 

• Seasonal water shortages 

• Seasonal compromised water quality 

• Wastewater plant's foundation subsiding & 
cracking 

■ Risk of fuel shortages 



\.,.. 

Health Risks 

.. er shortages 

osure to waterborne contaminants such as giardia 

orn compromised water quality 

isk of ~ nfections due to.interruption of services 

■ Compromised food security 



Imagine you were designing a 
replacement health clinic ... 

rntagl' C'redit: Nuatak Health Clinic. 
1 hotu Credi~: l\lichael Brubaker. 2010 . 

Su ... trcl': Climate Change in .Noatalc, Alct8lw: Strategies for 
~ommunztr, I--Jeulth. (2011) ~.\___1\ THCC Center for Climate and Health. 

.:V'lap Credit· Google :Ylap~ 2011 
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Concluding Questions 

Why aren't HIAs applied more often at the 
development scale? 

• What are the barriers to incorporating therr1 into the 

design process? 

11 If they were incorporated ... 
How would HIAs 1morove design? 

ow would a design influenced by HIA recommendat,ons improve 

:lpulation health? 



Workshop Schedule 
Applying HIA Methodology to Design Process 

.. ··30 - 2:00 Step 1, Screening 4:00 - 4:30 Step 4, Design 

2~00 - 3:00 Step 2, Scoping 
Recomn1endations 

3:00 - 3:30 Step 3, Assessment 
4:30 - 4:40 Step 5, Reporting 

3:30 - 3:45 Break 
4·40 - 4:50 Step 6, Evaluating 

1:45 - 4:00 l\1PCA Co1n1nissioner 
4:50 - 5:00 Applying HIAs to Future 

John Linc Stine 
Design Projects in the 
Twin Cities 


