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ABSTRACT

Rapid growth in regions surrounding large metropolitan areas leads to the phenomenon of urban
sprawl. In states like Michigan, land is being converted at a rate seven times greater than formerly
used (and potentially contaminated) sites are being redeveloped. City governments now see these
unused or abandoned areas as important assetsin realizing the goal of urban revitalization. New
legidation in Michigan provides economic (e.g., tax recapture) and legal (e.g., suspension of
retroactive liability) incentives for local governments and prospective developers who are now
seeking these brownfields instead of farmland and open space.

To evaluate land use options with respect to brownfields inventory, characterization, and potential
for redevelopment, both government and private decision-makers need access to information
regarding land capability; development incentives; public goals, interests, and preferences; and
environmental concerns such as site contamination and environmental quality. This paper discusses
adecision support system that provides access to state, regional, and local geospatial databases,
several informational and visualization tools, and assumptions useful in providing a better
understanding of issues, options, and alternatives in redeveloping brownfields.

The resultant decision support system is augmented by a unique Gl S-based land use modeling
application called Smart Places” as an integrated expert system. The decision support system is
being tested in acity- and county-level brownfield identification, screening, and marketing effort in
Jackson County, Michigan. This project represents atestbed for decision makers and policy analysts
at al levels of government to establish urban land use policy and devel opment guidelines that may
be applicable to related land use issues in a variety of urban and urbanizing settings. While this
project was conducted in Michigan, the tools and procedures used are seen as readily adaptable to
other locations.
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INTRODUCTION

Over the past several years, the value of redeveloping brownfields as a potential panaceato
urban sprawl has become anecdotal. Popular media at national, regional, and local levels report
redevel opment success stories aimost on aweekly basis. Brownfield redevelopment is now seen
as a sustainable land use strategy .



Brownfields are defined as abandored, idle, or under-used industrial and commercial properties
where expansion a redevelopment is complicated byred or perceived environmental
contamination (U.S. Environmental Protedion Agency, 1997). Brownfields represent a
lucrative, but largely untapped, land resource (Davis and Margadlis, 1997 Kirstenberg, 1997
Dennison, 1998 Rafson and Rafson, 1999. The term “land regycling’ has gained favor among
land wse planners, whereas econamic development praditioners ek to “turn brownfieldsinto
godfields’ (Fleming, et a., 2000. In arecet survey of 150cities nationwide condicted by the
U.S. Conference of Mayors (1998, two-thirds of the dties respondngto the survey estimate
that redevelopment of known brownfields could bring from $205to $500milli on in additional
tax revenues and add as many as 236,000jobs to locd ecnamies.

Egtimates suggest that there ae over 430,000 rownfields nationwide (Simons, 1998 and from
14,000to0 as many as 45,000 stes in Michigan (Consumers Renaissance Devel opment
Corporation, 1998. Until recently, these sites were overlooked by developersin favor of
greenfields due to high coststo clean properties and upgade infrastructure, liability concerns,
market condtions, andlocd resistance (U.S. Conference of Mayors, 1998 Consumers
Renaissance Development Corporation, 1999. Under state and federal programs like Superfund,
past eff ortsto clean upthese sites and attrad new development, jobs, and tax recvery have
largely been ursuccesgul. Because of these uncertainties and the lack of timely information and
financia incentives, the identification and seledion o brownfields for redevelopment can be a
risky business

PROJECT OBJECTIVES AND BACKGROUND

The purpaose of thisprojed wasto buld a prototype brownfield dedsion suppat system that can
be gplied statewide in making siting dedsions. Such a system would take alvantage of cutting-
edge information techndogies for data accesand analysis, in particular, visualization
tedhniques employed by geographic information systems (GIS). However, the system must be
accessble and aff ordable to locd units of government and devel opers. The resultant prototype
system takes advantage of existing state, regional, and locd geospatial databases; web-based
todsthat inventory brownfield sites; geographic information system (GIS)-based visudi zaion
models and dedsion criteria; and extensive pulic interadion, training, and ouread. This
information system is then demonstrated using an innovetive resource-modeling applicaion
cdled Smart Places”.

Like many states, land in Michigan is being converted to urban use & an darmingrate. In a
recent comparison between Michigan and the rest of the U.S., the anourt of land used per
personwas 3 percent nationally versus 13 percent in Michigan (Rusk, 1998. Accordingto this
study, urbanized land in the U.S. has grown six times faster than urban popuation whil e most
central cities are stealily being abandored. It is estimated that between 1.4 and 2milli on aaes of
land are projeded to be mnverted to urban development between 1990and 2010(Michigan
Society of Planning Officials, 1999.

In resporse, the Office of the Governor of Michigan dreded state agencies to seek ways of
deding with urcontrolled growth that would provide incentivesto locd communiti es to work
together onland wse and environmental quality issues that crossed jurisdictional boundiries. One
of the land use isaues targeted by these ayencies was formerly used and pdentially contaminated



indwstrial and commercial sitestypicdly locaed in inner-city areas. There were many
impediments to fulfilli ng this objedive. Michigan isastrong hane-rule state, and the vast
majority of land use dedsions are made & the locd level. Moreover, there were few
incentives—financial, legal, social, or environmental—to develop krownfields within urban
environments. Even with incentives, it was often far easier for developersto puchase farmlands
and open spaceone more mile down the road than to aaquire formerly used properties.

Many o the barriersto brownfields redevelopment are being chall enged throughchangesin
Michigan pdicy and environmental regulations. Public Acts 381 (Brownfields Redevel opment
Financing Act) and 382(Single BusinessTax Credit, As Amended) of 1996work in concert
with Part 201 d Public Act 451 d 1994(Michigan Natural Resources and Environmental
Protedion Act) to stimulate redevelopment. Resultant state-suppated programs have begunto
provide incentives toward redizing the goal of urban revitalizationinstead of rapid conversion
of farmland and open space Michigan provides both econamic (e.g., tax recature and
reimbursement of some deanupcosts) and legal (e.g., suspension d retroadive liability)
incentives for locd governments and prospedive developers to seek brownfields. New fundng
under the Clean Michigan Initiative is aso providing significant fundng to suppat these
adivities..

Unlessnew approades to addressng land-use isaues can work within this framework for
dedsion making, any relief from sprawl and its associated social, econamic, and environmental
problemsislikely to fail. Innovative gproaches that can interest and engage multiple
stakeholder groups, while & the same time acommodating private property constraints, would
be beneficial in Michigan and appliceble dsawhere.

For these programsto be succesgul in the longrun, two fadors must come into play. First,
government and private dedsion-makers need more information regarding land cgpabilit y;
development incentives; puldic goals, interests, and preferences. Second, the information system
must be &le to addressenvironmental concerns sich as ste mntamination, pulic hedth, and
environmental quality to (1) evaluate land use options, (2) shorten the time needed to make
dedsions, and (3) attrad federal, state, and rivate caoital to prioritize, revitalize and sustain
development in an urban environment. The ultimate goal isto make brownfield sites competitive
with undeveloped sites and return these aeas to productive uses, stimulating locd econamic
growth by getting these properties badk onthe tax rolls, providing rew jobs, and attrading aher
businesses to the vicinity.

STUDY AREA

The study areaused in this projed was Jdkson County Brownfield Redevelopment Zone, which
includes 19 townshipsin Jadkson Cournty, Michigan. The Jadkson study arearepresents an ided
locaion for testing the brownfield dedsion suppat system. Jadkson Courty islocaed in south
central Michigan at the juncture of Interstate 94 and US-127. The I-94 corridor isthe main
conredion ketween Chicago and Detroit. Althoughit is geographicdly isolated from other

major popuation centersin Michigan, it is being influenced by expansion from Washtenaw
Courty to the eat, Ingham County to the north, and Kalamazoo-Battle Creek to the west. After a
period d dedineinthe 1970 and 198G, the regionis experiencing arapid rate of ecmnamic and
popuation gowth.



The Jadkson Courty Brownfield Redevelopment Authority (BRA) inventoried candidate sites
under the USEPA funded Pil ot Program and Community Partnership Grant. This program
provides up to $20Q000for two yeasto test redevelopment models, dired spedd efforts
toward removing regulatory barriers withou saaificing environmental protedion, and fadlit ate
community-based and coordinated inpu (Weiss 1997). Since many o the brownfield sites are
locaed within the boundry of the City of Jadkson, the Courty and City BRASs established a
coll aborative relationship.

METHODS

The use of dedsion suppat systemsin the businessworld iswell established (Sauter, 1997). The
applicaion d such methodsto land usein general and krownfieldsin perticular isrelatively
new. Acoording to Sauter, dedsion suppat systems, by definition, shoud aid in and strengthen
the processof choice For the DSSto be dfedive, designers must understand the human choice
processas well asthe needs of the user for information, the ailiti es of the user to processand
understand that information, and the ultimate endpant of how and why the information will be
used. Theintegration d expert system techndogies (e.g., models, visualizationtodls, etc.) as
comporents of adedsion suppat system is en asameans of redizing the goal of providing
additional suppat to dedsion makers.

To be dfedive, aland wse dedsion suppat system must provide accssto deta, the tools or
medchanisms to transform data into useful information, and the @ntext from which
understanding is derived (Worrest, et a., 1994). For example, geographic information systems
have been readily adopted by wsers £eking to learn more @ou the physicd world throughthe
ability of computers to transform huge databases into thematic maps. With the aldition o GIS-
based models and aher anayticd tods, dedsion makers can begin to manipulate datain atrue
planning environment (Faber, et al., 1997 Thomas 1994 1993 Thomas and Roller, 1993.

We worked with seleded locd units of government (citi es, courties, and townships), community
and businesslealers, and members of the public. This eff ort was used to (1) determine multi -
stakeholder goals for site redevel opment; (2) identify and locate databases held by existing
subcontradors; (3) determine aset of environmental indicaorsto quantify relevant fadors and
measure projed success and (4) identify spedfic brownfields stesto demonstrate the dedsion
suppat applicaion. The tean then incorporated projed scenario asessmnent models and
indicatorsinto a Gl S-based expert system cdled Smart Places’ to evaluate projed objedives,
compare siting alternatives, and assessthe dfeds of a propaosed redevel opment projed.

Information Needs Analysis

To determine information reeded to addressbrownfield redevel opment, the research team
reviewed the literature pertinent to urban land wse and land renewal issues. General information
needs were obtained from national cleainghotses (e.g., Redefining ProgressWebsite
(www.rprogressorg/) and RP-CINET list serve; USEPA’ s Brownfield Pil ot Projed summary
reports at www.epa.gov.brownfields/) and sustainable communiti es initi atives ((e.g., Sustainable
Sedtle, 1992 Olympia Sustainable City Program, 1991, and many ahers), which included
aspeds of land use planning and management , environmental quality, Site restoration and
remediation, and community education and involvement. Of particular note was the Gl S-based




computer model developed by Emeryvill e, California. Known as the “One-Stop Shop,” it
provides provides information onsoil and goundvater contamination, assessnent findings,
planning isaues, land use/zoning concerns, and property ownership to paential purchasers and
developers. This entire database was made avail able over the Internet, at
www.best.com/~rda/osshtm.

We reviewed regional information at the Regional Online Brownfield Information Network
ROBIN; www.glc.org/robin/). To determine the extent that regional or loca needs influence site
development, the analysisincluded a qualitative mail survey of developers adively working with
brownfield sites or interested in working onsuch sitesin the future. Based onthis survey, criticd
information reedsincluded (a) the size and locaion d avail able sites, (b) infrastructure suppat
services, (¢) available financial suppat, and (d) sizeof customer base.

In nealy all instances, the end wseisthe primary consideration, alongwith econamic and
environmental concerns (Simons, 1998 Davis and Margadlis, 1997 Moyer and Tremarche,
1997). Information requirements for propacsed end uses of brownfields have been oulined by
Devine (1996. Theseinclude (a) an acairate inventory of avail able sites; (b) environmental
compliance status, history of incidents, and any enforcement adions; (c) transportation access
(d) presenceof linked industries; (e) avail ability of development incentives,; and (f) labor pod
charaderistics. While Buchanan (1997 suggests that, in a dhoice between brownfields and
greenfields, the fea of liability of contamination as the most criticd fador, Greenwald (1996
lists «ill | evel and cost of labor, proximity to customers, and priceof red estate & the principal
determining fadors. Greenwald also dscourts the influence of tax incentives, claming that
communitiesin their rush to attrad businessoften trade cetain services (e.g., educaion andjob
training) that may be more essential to sustaining agood bsinessenvironment.

This ach resulted in (1) aset of questions that could be asked by a prospedive devel oper and
community dedsion maker, (2) a set of indicaors and metrics — how the successof sustainable
development objedives can be measured and quantified, and (3) alist of information
requirements to addressthese questions. An initial set of sitingindicaors or criteriawas
prepared for ead of four possble end pants: industrial, commercial, residential, and open space
(Table 1).

Working Database Development

A regional-level database was compil ed for Jackson Courty in cooperation with the ounty
Planning and Equali zation Department and Region 2Planning Commisson. The principal
sources for these databases are government derived (e.g., Michigan Resource Information
System, U.S. Bureau of Census, U.S. Geologicd Service, U.S. Environmental Protedion
Agency, etc.). Agreanents were made with the Michigan Department of Environmental Quality
to oktain site-spedfic data on contaminant levels and locations. Data were dso colleded in the
locd areafrom Consumers Energy Company and the Jad<son Public Works Department.

In genera, site-spedfic data requirements include physicd data (e.g., current and surroundng
land cover, surface ad subsurfacegeology and geohydrology, soils, etc.); land wse
charaderistics (e.g., energy, water, and sewer charaderistics; transportation and
telecommunicaion; ownership and property values; zoning and master plans); and demographic
and socioemnanmic data by neighbahoodand Hdock group. Locaion o contaminants and



remediation dans (i.e., results of Basic Environmental Assessment, Phase 1/2, or RI/FS) were
used when avail able. These information requirements were incorporated in Table 1.

Site Selection Criteria Development

Site seledion criteriawere developed as a medianism to get Site- and region-spedfic
information to the devel oper and community dedsion-maker. We used a series of fadlit ated
workshops gorsored bythe murty BRA and attended by representatives of locd units of
government in Jackson Courty. Participants felt that a systematic goproach would be helpful in
identifying sites that fit the developer’ s requirements, and will also be instrumental in fadlit ating
the processof permit applicdion, financing, and site engineeing. Participants agreed that site
screening criteria needed to refled several fadors. First, they shoud consider fadors that are
generaly used in the at and science of locaiing commercia red estate. Seaond, the aiteria must
incorporate loca condtions such asinfrastructure, site dharaderistics, and financial incentives.
Third, the aiteriamust take into acourt locd restrictions including zoning adinances, master
plans, and community acceptance

The resultant criteria ae presented in Table 2 in deaeasing ader of relative importance
Relative importance (assgned weights using an ordinal scde) is suggested by pant values
assgned to ead caegory heading. Severa iterations were required to establish pant totals. The
valuesin the figure refled the relative importanceto ead criterion to the study area The highest
cumulative point value was 218. Participants determined that industrial sites shoud fall within
an optimal value range of 120to 22Q commercial sites between 140and 20Q residential sites
between 90and 12Q and agricultural/open spacebetween 70and 120 The rest of the ranges are
shown onTable 2.

As might be expeded, applications of this methodin ather locations would most likely result in
adifferent point total. The table dso indicaes which criteria ae evaluated at the locd level and
which are more gpropriately evaluated at the courty level. Oncethe aiteria cdegories were
established, various sub-criteria or screening fadors were identified and ranked within headings.
Asead steisevaluated, it isthen added to the Smart Places’ scenario for ead township.

Gl S Toolset Implementation

A basic dedsion suppat toalset was assembled and configured for the courty. This consisted of
alaptop computer runring Windows”, ArcView", and Smart Places’ software. The tool set
includes ste dtributes for the inventoried brownfields fudy areas and seleded brownfields ste
charaderizaion and environmental, social, and econamic development indicators (seeTable 1).
Regional and parce data were incorporated into ArcView" as they were compiled for eat
township. Smart Places” scenarios were used to compil e the data, integrate siting oljedives and
constraints, and assessimpads of various land-use options. All sample scenarios used in this
paper are from Bladkman Charter Township. Information abou individual contaminated sites
was compared between the MDEQ database and the compiled listing o brownfield sitesin the
Michigan Site Network (http://www.misitenet.com/). The Courty BRA provided results from
the Phase 1 Environmental Site Assessments (American Society of Testing and Materials
Standard E152797, as amended), alongwith information onsiting requirements.



Althoughwe investigated several Gl S-based expert systems avail able on the market, the goal of
this projed was nat to compare cmmpeting software. We simply seleded Smart Places’ becaise
it isinexpensive and redlily avail able, adaptable to many applicaions, and has an establi shed
track record as an extremely powerful dedsion suppat tool. Smart Places” all ows nortechnica
usersto interadively review land use scenarios, sketch recommended changes, and evaluate
these recommendations against loca or regional objedives and constraints. Such applications
can suppat land wse dedsion-makersin comparing the impads, benefits, and risks of aternative
land use options or scenarios. As such, it isatod worth considering in a spatial dedsion suppat
system. Additional information regarding system requirements and cgpabiliti es can be found on
line & (www.epri.com).

Using the Smart Places’ Model, editable land use themes (e.g., residential, commercial,
indwstrial, parks and open space transportation corridors, etc.), analysis categories, and spedfic
measurement and comparison criteriawere established. The land use dternatives refled
caegoriesidentified in the township master plan (Blackman Charter Township, 1995. Analysis
caegories and comparison criteria ae based onsevera fadors:

* Legal redtrictions, zoning adinances, environmental regulatory requirements;

» Physicd redtrictions (e.g., presence of wetlands, flooddains, unstable sopes, €tc.);

* Models (e.g., groundwater transport or air dispersion);

» Community desires, including master plans and community surveys (e.g., Jadkson

CommuUnity Transformation, 1996);
* Brownfield site seledion and weighting fadors; and
* Professonal judgment.

APPLICATION AND RESULTS: Modeling the Site Selection Processin Smart Places’

To illustrate the process by which site information is compiled in a decision support system and
aternative site devel opment options may be evaluated, an example scenario is shown in Figures
1 through 3. Figure 1 is arepresentation of a proposed industrial development (Figure 1, arrow)
using Smart Places” and the site selection criteria described in Table 2.

Firgt, the basic data layers, indicators, and measurement assumptions (described above and listed
in Table 1) are built in ArcView" and Smart Places’. The township master plan and the zoning
ordinance identified preferred uses for the site regarding type, size, and distribution along with
reguisite setbacks, minimum square footage, and so on. The options of light and heavy industrial
and general and office building commercial uses reflected community preferences for proposed
land uses. The site islocated on land that is currently zoned industrial (hatched tones); adjacent
areas are zoned commercial (darker tones). From the MDEQ contaminated sites database, we
learned that the site was previoudy used for the manufacturing of electronic equipment and
components. The site is contaminated with PCE, TCE, benzene, and lead. In addition, there are
several physical site limitations, including the presence of poor soils, adjacent municipal water
supply wells, and wetlands that may affect use of the site without re-engineering and a wetland
permit issued by the state.

This site was ranked relatively high (96 of a possible 118 points) by the township planning
department and was nominated to the County BRA for redevelopment incentives (the BRA
scored the site as favorable for devel opment, 75 of a possible 100 points). The combined score



was 171, which placed the site high onthe list for potential industrial redevelopment. Based on
the results of this evaluation, siteswith arelatively highlocd score ae most likely to be
nominated for consideration for either industrial or commercial redevelopment. Locd dedsion
makers preferred na to reammend krownfields for residential use and hesitant to recommend
them as open space Sites that did nd have industrial or commercial potential were unlikely to
score high at the @urty level.

In the next phase of the siting rocess restrictions to the propased development, including
physicd limitations, engineaing requirements, econamics, and so forth. These were evaluated as
shown in Figure 2, alongwith bulding size number of employees; water and sewer; heding,
ventil ation, and air condtioning; road accessand parking; and aher design criteria. Based onan
evaluation d similar proposals and an asessnent of environmental eff eds, a preliminary
analysis can then be provided to the developer and to municipal dedasion-makers. Figure 3
illustrates how several of the seleded indicaors (e.g., water and energy demand, locd power
plant emissons, vehicle milestraveled, etc.) can beincorporated in adedsion process This
information can then be used to provide spedfic siting recommendations that would be evaluated
against locd or regional objedives and constraints as gedfied in amaster plan ar zoning
ordinance

Using this method, over 90 individual brownfields in Jadson Courty were identified,
charaderized (including a number of Phase 1 environmental site assessnents), and ranked for
redevelopment. Alternative site plans are tradked in the Smart Places” GIS. To date,
approximately 10 percent of these sites have adive projeds in some phase of redevel opment
ranging from remediation to reconstruction.

DISCUSSION AND LESSONS LEARNED

A geospatial, or land wse, dedsion suppat system consists of three @mporents: (1) an access
mechanism to data and information, (2) appropriate toos and techndogiesto organize and
analyzethe data, and (3) training and ouread suppat for interpretation and implementation o
results of the analysis (Worrest, et a., 1994). Results of thisinvestigation focus onthe aility of
the resultant dedsion suppat system to deliver ead of these componrent partsto the end user.
Based onthe lesons leaned, the following olservations can be made:

* User needsanalysisiscrucial in decisions regarding land use change. The most time-
consuming asped of dedsion suppat system development is determining information
requirements; establishing programmatic end pants, including indicators, metrics, and
analytica assuumptions, and assembling a sufficient database. This requires extensive user
neals analysis— bath adive and passve. Active user neads analysisin land use planning
and management consists of dired interadion with stakeholder groups in diff erent venues
including interviews, pulic medings, and surveys. Passve analysis consists primarily of
literature review (review of similar programs or materials colleded ontest programs but not
by projed staff) . A succesdul land use dedsion suppat system neeals to include dements of
bath types of analysis, plus continual training and ouread.

* Providing detailed, timely, and accurate information remains a major hurdle in brownfield
decision making. For the database to be helpful in an adual siting dedsion, site-spedfic data
must be obtained, and at the level of detail necessary to diff erentiate one site from ancther



(or to chocse the most appropriate land wse from a suite of aternatives) andto provide
suppating daumentation to med any engineaing, environmental, regulatory, and financial
requirements. Such a database islikely to be huge, technicdly challenging, and costly.

Rather than try to assemble a omprehensive geospatial database, it may make more sense to
determine user requirements ealy in the processand to design a phased system to med these
requirements. Thisincludes both dedsion-suppating information for general land wse
applicaions, aswell as gedfic information required to address ®me future end pant.
Althoughthe more usersinvolved, the larger the geographicd areas considered, and the
types of applications ough tend to argue for alarger, multi-functional information system,
the objedive of a phased approadh isto design systems that can be flexible and upgadable &
needed. The goal isto generate datato med user needs on a projed-by-projed basis, but not
get too far ahead of the todlsto hande data and wser abiliti es to assmil ate results of analysis.

As demonstrated bytheinitia phases of this projed, however, the time required to establish
working relationships with communiti es considering redevelopment of brownfieldsis
patentially lengthy and compli cated. Extensive interadions (phore cdls, medings,
presentations, and demonstrations) with city and courty representatives over athree to four-
month period are often necessary to establi sh aworking relationship.

Potential developers could experience similar administrative delays. The anount of time
required to locae and compare sites, conduct site engineaing (including any contaminant
remediation), and construct afaality could mean the diff erence between adedsionto
purchase or to move dsewhere. This could be complicated in areas with multiple
jurisdictions, diff ering regulatory and incentive programs, scattered data sources among
municipal offices or agencies, and nunerous gakeholder groups. An additional—and
potentially serious—complicdionisthe inability to determine site ownership. In many cases,
clea title to the property is difficult to ascertain or the owner is unwilli ng to admit to having
a ontaminated site & part of the pulic record (Consumers Renai ssance Devel opment
Corporation, 1998. On the other hand, interested and motivated community leaders can
significantly shorten the time required to start aredevelopment projed if thereisa

willi ngressto initi ate site remediation and condemnation.

Adopting new technologies is challenging at the local level. Despite the fad that Brownfields
Redevel opment Authoriti es have been establi shed throughou Michigan, the integration o
GIStedindogiesin inventory and comparison d sitesis considered somewhat new and
innowetive (Consumers Renaissance Development Corporation, 1998. The use of GISin
most communiti es has nat progressed beyond kasic mapmaking. Incorporation d todlslike
GISinlocd planning will also be dependent on the famili arity fador: unlessit has been
shown to be dfedive someplace ése, patential users will be reticent to adopt new
techndogies.

Asmore and more communiti es begin to use GISin panning and dedsion making,
applications like Smart Places” will become more valuable in establishing uban land wse
palicy and enhancing participatory government; to help addressisaues of urban sprawl,
environmental quality, and environmental justice and to shorten the time required to return
brownfieldsto productivity. Whil e the prototype dedsion suppat system will not make the
dedsions, it is cgpable of beacoming an essentia tod in the deasion making process



» Using indicators and measurable criteria in siting decisions can help focus the site selection
process. Once @mmunity goals and pdential end pants are establi shed, indicaors are then
applied which can measure the relative degreeof success(Madaren, 1993. Indicaors can
also play the role of surrogate sinceit isimpassble to know al physicd, environmental,
social, and ecmnamic constraints and oppatuniti es (including site suitabilit y) which might be
present in target areas. Seleded indicaors must be user-friendly: smple to uncderstand,
measurable, achievable, relevant, and timely. An example of this approach has been
implemented in Waitakere City, New Zedand s sxth largest city (EarthNews, 1999.

Indicators can set the boundries on data olledion and manipulation. Initially, we had to
rely onsemndary sources for thisinformation. For example, we incorporated sustainable
development indicaors from several programsin progressin communiti es throughou the
U.S. (www.rprogressorg). From there we used courty soil surveys to establish a set of
physicd siting constraints due to soil type, sope, susceptibility to pondng and floodng, etc.
We dso used data and ratio scdes from the U.S. Census Bureau 5% Public Use Microsample
to establi sh socioeconamic condtions at the block grouplevel.

Oncewe began working with locd groups (e.g., tax asesrs, township supervisors,
community liaisons, schod officials, etc.), we culd incorporate indicaors that use locd data
and fine-tune community oljedives. Fadlit ated naninal and focus groups helped determine
patential end pants. Asinformation abou the study areawas obtained by working with our
community partners, we were ale to set siting gaals and community desires (e.g., having the
locd communiti es develop their own site seledion criteria), indicaors of successin meding
goals, and hav much data needed to be avail able to evaluate dternatives and measure
success

We did urcover at least one aeawhere work is needed in establishing locd criteriafor
dedsion making. Despite the fad that Michigan legidation appeasto have aldressed the
stigma of contaminated sites, locd dedsion makers consistently placed a highranking on
variables such as il contamination and the status of environmental cleanupin seleding sites
for redevelopment. It appeas that the leaning curve for locd government brownfield
redevelopment authorities will remain steg urtil educaion programs becme more
widespread and locd communities lean of successes achieved by dher communiti es.

FUTURE DEVELOPMENT AND APPLICATIONS

The projed resulted in a prototype hands-on tool set that integrates geospatial information to
analyzethe environmental and socioeanamic dfeds of puldic palicy onland danning, use, and
management alternatives. Thistoolset uses commercially avail able computer appli cations that
are proven, inexpensive, and reaily accessble to multi ple stakeholder groups—dedsion makers
a al levels of government, businessleaders, lending ingtitutions, red estate devel opers, and the
genera pulic. As such, it hasvaluein helping locd communiti es integrate methods and tools to
addressproblems of uncontrolled growth and wban sprawl.

The next steps in the projed include continued development of the database for ead study area
and extensive work with stakeholder groups fadlit ated by MSU Cooperative Extension
representatives in the communities. These mmmunity interadions will help buld trust and
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understanding and lead to better land use decisions in which multiple stakeholder groups can
participate equally. Project participants within each of the study areas will receive training in the
implementation and use of the prototype.
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Table 1.

Siting Site Decision-Making Questions: Possible
Characteristics Developer/Community Measurements
Land ResourceBase

Adequatelandarea

Isthe site large enough?

cumulativearea

Site engineering

Is site ready for development?

time; costs

Landuseandlandcover

Whatis existingland use/cover? Arethere areas sensitivetodevelopment? Arethere
conflicts with surrounding land uses? Can compatible uses be consolidated?

location, areal extent;
proximity/distanceto
incompatible uses

Terrainanddrainage
characteristics

Isthere needfor site engineering? What are permitrequirements? Are there potential
natural hazards?

proximity/distanceto physical
restrictions

Soils

Can soils support proposed use?

locationand areal extent
soilengineering capability

Appropriate zoning

Is site zonedfor proposed use? Does use violate zoning ordinance? Is use consistent
with masterplan?

proximity/distanceto
incompatible uses

Social/Cultural

Trainedftrainable work
force

Isthere an adequate local work force possessing needed skills? Whatis
unemploymentrate? Whatis potential for new jobs?

% workforce w/in 30 minutes
of site

Educationlevels

Does company haveto provide jobtraining? Does community haveto provide job
training?

educationlevels invicinity and
region

Population demographics
andeconomictrends

Does proposed use provide opportunities for a variety of persons at different social
and economic characteristics?

demographic and economic
statistics invicinity and region

Community educationand
involvement

Does community needto be educated about proposed use?

qualitative - yes/no

Socialstructureand

Willproposed use add to community fabric?

qualitative - yes/no

diversity

Neighborhood Willneighbors support or oppose development? Will proposed use addtocommunity ~ demographic and economic
cohesiveness fabric? Will proposed use leadto decreases in safety and security? status invicinity and region
Housing Is housing available foremployees? Willadditional housing need to be made demographic and economic

available? Willresidential areas, services needtobe upgraded?

status invicinity and region

Environmental justice

Is proposed use being sitedinan area inhabited by persons politically, racially,
demographically oreconomically disadvantaged?

demographic and economic
status invicinity and region

Economics/
Finance

Landvalues

Whatis costto purchaseland orfacility? Doland costs attract or repel developers?

valuationperunitarea
costperunitarea

Availability of financial

Dolocallendinginstitutions have adequatefinancialresources? Are they willingto

survey of localfinancial

support provide loans for the proposed development? incentives

Incentives Aretherefinancialftax incentives tolocate development? Are marketing strategies contaminated site qualifying
working? What are we willingto doto attract this development? Will development fortax recovery
resultinadditionaltax revenues?

Customers Willcustomer base support proposed use? Will proposed use be accessible to demographic and economic
customers? status invicinity and region

Willing seller Canthis site be obtained atafair price? qualitative

Infrastructure:

Energy and Resources

Proximity to utility services

Are existing services (electric, potable and process water, waste treatment)
adequatetomeet projected needs? Will services needto be upgraded and at what
cost?

kWh; GPM/MGD; ageand
condition of services; cost/unit

Proximity totransportation

Are preferredtransportation resources (roads, rail, air, water) adequate tomeet
projected needs? Willfacilities needto be upgraded and at what cost?

distanceto nearest point of
access

Proximity to
telecommunications

Aretelecommunications (telephone, satellite up-/down-link, Internet/WWW)
adequatetomeet projected needs? Will services needto be upgraded and at what
cost?

Distance, level of technology

Proximity to process
resources

Are preferred process resources available locally orinregion? What is cost of
obtainingthem?

distance—transportation,
recovery costs

Environmental Quality

Known levels of
contaminants

Arethere contaminants present at/near site? Whois responsible?

types; locations
movement and dispersion

Remediationrequirements

Arethere remediation costs prior to development? Who pays for remediation? Is
remediation compatible with proposed use?

level of cleanup required;
time; costs

Willing neighbors

Willneighbors support or oppose development? Will development divide
community? Will proposed use addto community fabric?

qualitative - yes/no

Sustainable communities
initiatives

Is proposed use within master plan or community desires?

qualitative - yes/no

Locationsforwastes

Arethere disposalfacilities withinregion with adequate capacity and lifespan? What
are permit requirements?

proximity to disposalfacilities
transportation routes
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Is site within, adjacenttoincompatible air quality attainment zones? What are areain proximity

Airquality
baseline conditions? Isthere allowable effluent trading?

Is any additional surface, ground water neededfor proposeduse? Whatarebaseline  areain proximity

Water quality
conditions? Isthere allowable effluenttrading?
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Table 2. Brownfield site selection, weighting and ranking criteria and information requirements

developed for Jackson County.
LOCAL GOVERNMENT RANKING CRITERIA Total Rank Information Source
Point  Value
Value
Site Conditions =40 points
Environmental Contamination Suspected 40 18.00 Assumption based on county-supplieddata
Environmental Problems Unknown 40 10.00 Assumption based on county-supplieddata
Environmental Investigation Partially Complete 40 6.00 Results of Phase 1 ESA/BEA
Physical Development Constraints Exist 40 4.00 MDEQ201/307/UST database
Environmental Investigation Complete 40 2.00 Phasel/ll ESA/BEAresults, Admin. Order Release
Utility Infrastructure Capacity =25 points
Heavy Duty water/sewer, gas, electric 25 12.50 Utility service specs.
Medium Duty 25 7.50 Utility service specs.
Light Duty 25 3.75 Utility service specs.
Incomplete 25 1.25 Utility service specs.
Telecommunications Infrastructure =25 points
High-tech fiber optics installed 25 12.50 Utility service specs.
Proposed1-2years 25 7.50 Assumption basedonlocal/county-supplied data
Proposed2-5years 25 3.75 Assumption basedonlocal/county-supplied data
Basic, upgradesinover5years 25 1.25 Assumption based onlocal/county-supplieddata
Transportation Infrastructure =25 points
Interstate Access/Rail/Airport 25 12.50 Localdata;type;distance
Class A/Primary or State Highway 25 7.50 Localdata;type; distance
Secondary or County Road 25 3.75 type;distance
Local Street 25 1.25 Localdata;type;distance
Compatibility with Local Land Use Controls =40 points
Compliant 40 25.00 Masterplan;zoningordinance;reqg'd. setbacks
Compliant with Reservations 40 15.00 Masterplan; zoningordinance
Not Compliant 40 5.00 Masterplan;zoningordinance
Current Use Compatibility with Local Land Use Plans =
30points
Compliant 30 25.00 Masterplan;zoningordinance
Not Compliant 30 5.00 Masterplan;zoningordinance
Compatibility with Surrounding Land Uses = 25 points
Compatible, as Proposed 25 12.50 Masterplan;zoning ordinance;req'd. setbacks
Compatible, with Reservations 25 10.00 Masterplan; zoning ordinance;req'd. setbacks
Not Compatible, as Proposed 25 2.50 Masterplan;zoningordinance;req'd. setbacks
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Table 2. Brownfield site selection, weighting and ranking criteria and information
requirements (continued).
COUNTY BRARANKING CRITERIA Total Rank Information Source
Point  Value
Value
Environmental Risk and Compliance =40 points
Minor contamination, norisk 40 20.00 MDEQ201/307/UST database; BEAresults
Contamination can be removed, minimum risk 40 12.00 BEAresulis
Contamination can be contained on site 40 6.00 BEAresults
Potential future contamination 40 2.00 BEAresults
Land Re-Use Preferences =30 points
Industrial 30 15.00 Master plan; zoning ordinance
Commercial/Office 30 9.00 Masterplan; zoning ordinance
Open/Agricultural 30 4.50 Masterplan; zoning ordinance
Residential 30 1.50 Masterplan; zoning ordinance
Financial Incentives =50 points
Qualify for BRATIF Financing 50 22.50 Assumption based on county-supplieddata
Qualify for DEQ/EPA Brownfield Grant(s) 50 12.50 Assumption based on county-supplieddata
Qualify for Community Development Block Grant 50 7.50 Assumption basedon county-supplieddata
Qualify for Other Local Financing 50 5.00 Assumption basedon county-supplieddata
Qualify for Industrial Facilities Tax Exemptions 50 2.50 Assumptionbasedon county-supplieddata
Labor Resources =45 points
Trainedwork force available, shortresponsetime 45 22.50 Census;block grouplaborforce/sector
Trainedwork force available, longresponsetime 45 13.50 Census;block group labor force/sector
Jobtrainingavailable 45 6.75 Assumption basedon county-supplieddata
High unemployment 45 2.25 MESAstats.; USCensus
Market Conditions =40 points
Customer base located within 50 miles 40 20.00 Census; block group population
Proposeduse will attract new markets 40 12.00 Assumption based on county-supplieddata
Competitors located within 50 miles 40 6.00 Census; block group labor force/sector
Projectionslongterm 40 2.00 Requestingfirm
Proposed Uses —Ranges of Acceptability
Industrial High 120-
220
Industrial Medium 70-119
Industrial Low <70
Commercial/Office High 140-
200
Commercial/Office Medium 90-139
Commercial/Office Low <90
Residential High 90-120
Residential Medium 60-89
Residential Low <60
Agriculture/Open Space High 70-120
Agriculture/Open Space Medium 50-69
Agriculture/Open Space Low <50
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TABLES & FIGURES/captions

Figure 1. Example scenario showing a brownfield (arrow) being considered for industrial
redevelopment. The database indicates site location, previous use, known contaminants,
and remediation status.

Figure 2. A restriction check of the proposed site indicates the presence of environmental
contamination and wetlands protected under statute. Other physical, economic, and
social constraints would also be checked as part of the decision process.

Figure 3. Thisfigureillustrates how building size; number of employees; water and sewer;
heating, ventilation, and air conditioning; road access and parking; and other design
criteria can be incorporated in a decision process.

Table 1. A set of siting guidelines and metrics applied in a decision-support framework for
Industrial, Commercial, or Service land uses. Additional guidelines can be developed
for alternative land uses.

Table 2. Brownfield site selection, weighting and ranking criteria and information requirements
developed for Jackson County.
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