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Executive Summary

A Program for Building
The Maine Public Library of Geographic Information

Background & Overview:

Maine is facing increasingly complex challenges in statewide, regional and municipal
governments. Providing homeland security. Encouraging economic development.
Guiding sensible growth while protecting the environment. All of these fronts require
immediate and urgent attention. Addressing these issues involves activities such as the
analysis of land use patterns and demographics, the monitoring of water supplies and
distribution systems, and identifying critical wildlife habitats and guiding development
away from them. Pursuing these activities requires adequate tools and strong technical
investments. Geographic information systems (GIS) technology has proven itself an
essential instrument enabling Maine to confront these issues from both policy
development and implementation perspectives.

GIS has a long history, both in Maine and throughout the nation, of addressing these
exact types of issues, and Maine has made an excellent start in building a strong GIS
capacity. But the next steps are critical. Essential geographic data to support detailed
analysis in these policy arenas are unavailable and must be assembled. Technical
exchange and training are inadequate to meet demand and must be provided. Further,
there are several unrealized opportunities for greater cooperation and collaboration - both
between state agencies and between the state and local government - that when seized
will result in important GIS synergies and efficiencies.

In recognition of these immediate challenges and opportunities the Legislature mandated
a strategic GIS planning study aimed at providing a blueprint for further, coordinated
development of a strong statewide GIS. This study has confirmed that further actions are
required to help Maine realize a maximum return on its existing GIS investments and to
position the State to better address issues of sensible growth, environmental protection,
homeland security and economic development. Importantly, the plan is designed so
that these actions will help the state obtain required data sets while at the same time
providing significant support to the local GIS efforts of the cities and towns of Maine.
The Legislature has already recognized the importance of moving Maine’s GIS forward
and developing a plan. A plan has been developed that remedies weaknesses, augments
identified strengths, and leverages potentially available federal funds to the maximum
extent possible. It is now time to act.

Introduction & Definition of Geographic Information Systems (GIS)
Historically, maps have been a vital tool for effectively depicting complex information.
The human brain has a powerful ability to see patterns and understand relationships when
large quantities of data are depicted cartographically. Maps help people to better
understand their immediate environments and the world. Geographic Information
Systems, known as GIS, are computer databases and software that store cartographic
information and provide powerful map display and analysis capabilities.
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Unlike traditional maps, users of GIS can interact with the map via the computer. For
example, a user can “click™ on a map element and ask “what is this?" The GIS can then
query the database, find the element and report the characteristics, or attributes of the
element. If one had clicked on a road, the GIS might return the road name, the speed
limit and the date the road was last paved. Similarly, a GIS user can query the database
of map attributes to search for patterns or look for trends. One might go to the GIS
database and query road attributes to find “all roads that had not been paved within the
last 10 years”. The GIS would then return a map that would show the location and
distribution of all those roads. Such a map would be very important for planning capital
improvements to a road network and it would be extremely difficult and time consuming
to produce without GIS technology. Further, the same roads data set could be used for a
diversity of additional purposes such as routing emergency vehicles in response to an
accident, modeling traffic flows, or storing accurate address information.

Due to the power of this type of query capability, as well as robust map editing
functionality, during the 1990’s GIS became the primary tool large organizations, and
increasingly small organizations, use to create, manage, and use maps. Whether in
private firms such as DeLorme or Rand McNally, federal agencies like the USGS or US
Forest Service, state agencies, regional councils or municipal governments, GIS is now
employed as a common and indispensable productivity tool.

Recently, GIS capabilities have been brought to the World Wide Web. GIS is no longer a
technology limited to technical specialists. GIS data and GIS capabilities are readily
accessible by web browsers through high volume Internet sites such as MapQuest.com or
the National Geographic Map Machine. Further detailed application capabilities are
offered by a rich array of Maine-based GIS and mapping firms. This type of wide data
availability has helped create an increased awareness of the importance of GIS. In
addition, more universal geographic data access has helped increase the returns on data
investment by enlarging the number of users, and broadening the range of uses of a single
GIS database.

History of GIS Use in Maine and an Overview of the Proposed Program
The State of Maine has been an active user of GIS technology since the 1980’s. Maine
has made solid GIS investments within many departments and state agencies. In
addition, the Maine Bureau of Information Systems houses the Maine Office of GIS
(MeGIS) which acts as a state level service bureau and provides centralized access to GIS
data for the general public and private sectors. MeGIS estimates that Maine has invested
approximately $20 million dollars in GIS data and applications to date, with a current
annual outlay of approximately $2 million per year in agency operating expenses tied
directly to GIS.

Maine's GIS programs have evolved with the technology over time. Initially and by
technical necessity, these were isolated and independent systems, serving individual
application needs. Later these independent systems were loosely coupled and
confederated, and GIS grew to serve and satisfy departmental requirements. As explicit
coordination between agencies and departments has emerged and become established,
and as hardware, software and network capabilities have reached a sufficient user base,
multi-departmental GIS have begun to appear.
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At present, there is increasing GIS activity both within state agencies and within
municipal and regional governments. This increase in participants has enlarged the need
for, and value of coordination and it has also highlighted a few important data and
technology gaps in Maine. Based on the research conducted through this study, it is time
for a further, natural evolution of GIS throughout the state. It is time for Maine to take
the technology to the next level, and move toward a true enterprise GIS for state
government and a strong statewide GIS for the entire population of users.

The question is whether this evolution proceeds disconnectedly from
independent sites with the inherent risk of duplication of effort and
crippling inefficiencies, or whether it is executed according to a well-
coordinated plan involving Maine’s many GIS stakeholders.

This study documents how several targeted GIS investments will help Maine realize a
greater return on a decade’s worth GIS investments while solving several operational
problems that GIS users in Maine currently face. In addition, as Maine grapples with
important regional issues such as sensible growth and economic development, GIS offers
rich possibilities for supporting policy development and implementation, provided that
the appropriate data sets are available. At present, there are key gaps in several of these
data sets and there is an overall lack of standards that hinders collaborative data
development.

Perhaps most importantly this proposed program intends to create an explicit
coordination mechanism between the state and numerous regional and local GIS efforts.
While there are good examples of coordination between state agencies, there is room for
significant improvement; furthermore, intra-governmental GIS coordination between the
state and regional/local efforts is lacking. Filling this void is increasingly important as
local efforts continue to accelerate.

Achieving this level of coordination will create an important “win-win” for Mainers.
First, local governments will greatly benefit from state support during the critical startup
phases of GIS development. Seed money for data development as well as technical
support will go far in helping new communities become involved with GIS. Second, the
state and federal governments will greatly benefit by having increased electronic access
to important locally controlled GIS data sets such as parcels and zoning. Activities such
as sensible growth and economic development require access to these types of local data,

History of the Resolve 23 Process and Genesis of this Study

Recognizing opportunities to capitalize on new technology and to advance Maine's
statewide GIS program to include new data sets and further coordination, both MeGIS
and the interdepartmental GIS Executive Council began planning for a more robust
statewide GIS initiative in 1999-2000. Based on this planning, during 2001 a proposal
emerged to fund statewide parcel automation partially as a means of expanding the
statewide GIS to better handle ongoing sensible growth and development tracking efforts.

During consideration of this proposal there was agreement that given the magnitude of
the initiative there was a need to better understand statewide GIS capabilities and to craft
a more detailed and specific implementation strategy. Rather than passing the initial
proposal, the Legislature authored Resolve 23 and initiated a specific planning process
aimed at determining the best course of action for further developing Maine’s statewide

Execulive Summary — Resolve 23 Study it January, 2002
A Program to Create the Maine Public Library of Geographic Information
Applied Geographics, Inc.



GIS. The Legislature created a Steering Committee composed of representatives of state,
regional and local governments as well as members of the private sector and academic
communities to oversee this planning process. The Legislature charged the Steering
Committee with reporting their findings and recommendations during January, 2002,

During the Summer of 2001, the Steering Committee issued a request for proposal to
obtain professional consulting assistance in developing this plan. Applied Geographics,
Inc, teamed with CDM and GIS Mapping & Analysis, Inc., won the contract to perform
the planning by working in close association with both the Steering Committee and the
MeGIS staff. This study is the result of that planning effort.

Major Findings from the Needs Assessment

During the Needs Assessment, exhaustive and concerted effort was directed at contacting
and querying as many GIS stakeholders in Maine as possible. Over 65 individual parties
were directly contacted and interviewed in an attempt to fully understand the needs for an
expanded statewide GIS program in Maine. Interviewees included 22 individual
municipalities, 14 regional governmental entities, 18 state agencies, 5 utilities, 9 federal
agencies as well as members of the academic and private sector communities. Within
municipalities, the team spoke with various Assessors, Planners, Town
Managers/Executives and staff from Public Works and Engineering Departments.

In addition, the Needs Assessment phase of this project created and disseminated a “GIS
status” survey. This survey was actively distributed at the Maine Municipal Association
(MMA) annual conference and an

“on-line” version was placed on :
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Maine that are currently pursuing GIS. People were aware of what the technology
offered and were eager to become more involved. Most parties strongly believed
that statewide efforts would greatly assist local and regional entities in becoming
more involved with GIS.

e Multiple Statewide Initiatives: There are several state government agencies
aggressively pursuing GIS on a statewide basis. While there are explicit efforts at
coordination, there remains some duplication of effort and room for further, better
coordination among these programs. For instance, there is no single location
where all of the best state-produced GIS data for Maine currently exists. If an
entity needed to collect all of the data for Maine, they would need to visit multiple
state agencies.

e Large Need for Education & Technical Assistance: Although there is a high
degree of GIS activity within local and regional governments, many of these
efforts are hindered by a lack of technical assistance, and basic problems can
prove difficult to overcome. Similarly, there are many nascent GIS efforts at the
local level that could be greatly aided by outreach and education from the State.
Disseminating information on topics such as costs/benefits of GIS, application
examples for municipal government and the development process for constructing
a GIS would be extremely valuable.

e Requirements for New Data: While Maine has made an excellent start at
developing statewide data sets, there remain several important gaps that hinder the
ability of the state and other entities to tackle problems such as sensible growth,
economic development and environmental protection. Notable gaps include:
parcels, zoning, protected open space and land cover. In addition, the
availability of a high-quality, statewide aerial-photo base map would be very
helpful for catalyzing and improving the quality of local data development efforts
(e.g. parcels and zoning).

e Incremental Improvements in Operational Efficiency of MeGIS: There was a
high degree of praise for MeGIS and the data sets it distributes, but several
suggestions were made for operational improvements. These centered on desired
enhancements to the current data distribution system, issues with existing data
formats, and difficulties with metadata and technical support. These types of
efficiencies could be added relatively easily with some targeted investments in
newer technology and associated applications.

® Requirement for Statewide Standards: There were numerous state agencies that
described difficulties in collecting useful map information from municipal
governments, even when state funding was supporting local mapping (e.g.
through SPO’s Comprehensive Planning studies). These difficulties implied a
need for an overall statewide framework for housing important data sets created
with state funds. Further, data standards are required to ensure that all local
participants are aware of the state’s expectations for map data delivery. It is
critical that the state develop an ethic of "“no wasted data development with state
dollars”. This ethic would extend to local municipalities receiving state funding
as well as to the state’s own contractors, Such a framework, and a good set of
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standards are necessary for the creation of useful regional and statewide data sets
(e.g. parcel and zoning) based on the combined efforts of multiple parties.

Major Recommendations and a Proposed Plan of Action

In light of the major findings described above, the Steering Committee has prepared a
series of recommendations aimed at addressing these needs. The figure below shows that
these recommendations can be viewed as five pillars upon which an expanded GIS
program for Maine will be built. Further detail on each pillar is provided below.

Expanded Statewide
GIS Program for Maine
Create benefits of:
+» Maine Public Library of Geographic Information
« Increased coordination among state GIS programs
« Expanded ability to address sensible growth & economic development
* State support of local/regional GIS development and expansion of activity

n ot

Warehousing
Development

Expanded Data
Expanded Coordination,
Outreach & Education

Standards Development
New Data Development
Parcels, zoning, protected open space,

land cover
Targeted Application

e Standards: Maine should develop a comprehensive set of standards describing the
format and content of all data sets to be developed with state dollars. Such
standards are necessary to guarantee good data content in an environment where
there will be data contributions from multiple levels of government. In some
cases, this will be codifying existing standards and in other cases it will mean
developing new standards (e.g. for parcels). Importantly, Maine must also
consider a program for standards enforcement. Absent enforcement, standards

have much less value.

e Expanded Data Warehousing: A key goal of the overall expansion of Maine’s
statewide GIS is to create a Maine Public Library of Geographic Information
(also referred to as the GeoLibrary). All of the state’s geographic data will be
collected and made available through this library. Creation and management of
individual data components will remain decentralized at individual state, regional
and local governmental entities, but the GeoLibrary will be the clearinghouse for
standardized data. Creating the library will provide efficient one-stop shopping
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for gaining access to Maine’s spatial data infrastructure. Making access easier
and more efficient will lead to increased use of data for multiple purposes, and
produce a greater return on investment. A series of targeted technology
investments can expand the existing data warehousing capacity to act as a robust
public library.

s  New Data Development: As described above, there is wide need for several
important data sets that are currently unavailable, including: parcels, zoning,
protected open space and land cover. Many of these data are created and
managed at the local level, but they can be very important for understanding
statewide and regional issues such as economic development, sensible growth and
protection of the environment. Effectively building these data sets will require
significant time as well as the cooperation of local governments. As such, this
plan proposes a series of voluntary grants that would be provided to cities and
towns to support their development of these data in conformance to the statewide
standards. In addition, if a community chose to participate in the grant program,
the terms of the grant would include a commitment to provide these data for use
within the public library and to update the data over time.

Also, recognizing that developing high-quality local data sets requires access to
consistent, high-quality base mapping, this plan proposes that the state actively
work with the USGS by providing matching funds for the National Aerial Photo
Program and National Digital Orthophoto Program (NAPP/NDOP). Providing
these funds would allow Maine to access up to $1.6M of potentially available
USGS funding for creating an improved, statewide base map that would underpin
much of the new parcel and zoning data development that will take place in the
coming years.

e Targeted Application Development: Investment in a finite set of applications is a
necessary complement to the aforementioned investments in standards,
technology infrastructure and data. Just as a library needs a card catalog and
indexing system, the geographic information library needs a set of tools that will
help people find what they are looking for and begin putting the information to
basic use. Application development areas are proposed to include: standards
validation routines, basic cartographic browsing capabilities, and robust on-
demand data extraction (i.e. check-out) routines. In addition, the library should be
constructed so that there is an open application development platform whereby
third-party developers can use data housed within the library for their own
purposes. That is, third parties can use their own resources to build tools that can
access information in the library. These third-parties may be state agencies that
have their own mandate-specific application requirements (e.g. providing school
bus routing assistance) or potentially private sector entities providing tools for a
specific constituency (e.g. the real estate and appraisal community).

e [Expanded Coordination, Outreach & Education: Research indicated that there
are large opportunities for increased GIS coordination, both between state
agencies and among different levels of government (i.e. between the state and
municipalities). To address this issue, the plan proposes an explicit investment of
resources aimed at fostering improvements in coordination. This plan envisions
creating up to three new staff positions to provide this explicit coordination. In
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addition, this plan recommends the creation of Regional Geographic Service
Centers (aka Regional GeoCenters), likely via modest funding provided to
Regional Councils and/or Counties, which can help provide education and
outreach as well as important technical assistance to municipalities that are
getting started with GIS. These activities will both help to catalyze further GIS
effort at the local level and also help to support, manage and coordinate these
local efforts in order to increase the likelihood of success.

Benefits of the Proposed Plan of Action

There are a wide variety of benefits that Maine can realize by investing in an enhanced
statewide GIS program. Benefits types include: task efficiencies, avoided costs,
improvements and additions to service, intangible benefits and leveraged investments.
The aggregation of all these types of benefits across all GIS stakeholders in Maine can
result in millions of dollars of value for the state.

The Maine Public Library of Geographic Information will provide a mechanism for
standardizing and centralizing data sharing efforts in Maine. Not only will this result in a
savings of state and local government staff time, but also it will leverage the investments
made in data development across the state to a much wider group of potential end users.
Thus, data will be shared more efficiently and the value of those data — for improved
planning, decision-making and mapping - will be distributed across a wider base.

Examples of benefits from these types of GIS investments that have been realized
elsewhere and could benefit Maine include:

e Hundreds of thousands of dollars per annum in task efficiencies for areas such as
creating abutter’s notification lists, conducting site assessments, providing permit
review and spatial data maintenance

e Enhanced planning for homeland security, providing public safety, disaster
response and recovery as well as emergency preparedness through maintenance of
accurate and accessible infrastructure and demographic data

e Improvements in strategic targeting of economic development and new business
attraction through private-public data integration partnerships

e Millions of dollars of avoided cost for such things as potential reductions in
vehicle miles traveled after pursuing automated routing for school buses and other
vehicle fleets

e Augmenting the ability to appropriately plan for environmental and natural
resource protection for present and future generations

e Leveraging over one million dollars of available federal funding to the benefit of
Maine’s GIS program and users of all levels

Use of GIS in the public sector will grow in Maine over the coming years as individual
organizations make investments in data, training and GIS infrastructure. Now is the time
for the state to invest in efforts to coordinate these activities before opportunities for
maximizing the collective return on investment of public funds are missed. It is not a
question of whether GIS will be used in Maine; it is a question of how effectively limited
resources will be applied and optimized. The programs presented in this report will
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provide the coordinating mechanisms to maximize the return on the State’s expenditures
for GIS.

Funding the Proposed Plan of Action

There are a handful of approaches in place across the country to fund GIS. These include
mechanisms such as dedicated general funding, mission driven funding, assessments on
agencies and cost recovery. States typically employ more than one of these approaches
to fund a suite of statewide GIS functions and services. Observations of the current
environment and components of the recommended funding scenario for Maine include
the following:

e Particular challenges exist for addressing the funding of the ongoing, operational
and maintenance costs associated with sustaining a system once it is in place.
Maine will need to pursue a combination of funding approaches to support
ongoing GIS in the state.

e Leveraging federal funds is an important element of the recommended funding
approach. Maine should actively identify all appropriate opportunities and work
to secure these funds. The proposed funding approach includes use of up to $1.6
million of available USGS funding.

e [nitial operating funds for the first two years are proposed to come from an
increase in the Enterprise Network Services Rate. Funding derived from this
source could be utilized in FY03 and amount to approximately $300,000. This
funding source will be re-examined after two years with an eye toward obtaining
additional funding from non-state agency beneficiaries of the GIS system at that
tme.

* The majority of Maine funding in the recommended funding scenario relies on
developing and passing a $6 million component of the Environmental Bond issue
for 2002 measure to cover the capital investment costs over five years.

e The total program cost over a 5-year period is anticipated to be $14.4 million.
This includes $6 million in new bond moneys with up to $4.5 million coming
from external sources including Federal grants and municipal matching funds.
The State is anticipated to invest $9.9 million over the entire 5-year period. Of
those monies, $3.9 million is to cover ongoing and recurring operational
expenditures, including the funding of Regional Geographic Service Centers.

Proposed Governance Structure for the Maine Public Library of
Geographic Information

Recognizing that an ongoing governance structure is vital to the successful
implementation of these recommendations, the Steering Committee collaboratively
developed draft statutory language to establish the Maine Public Library of Geographic
Information as well as a governing Board. The Board’s 15 members represent
stakeholders from State agencies, counties, regional councils, municipalities, public
utilities, and private sector GIS vendors. In addition, the University of Maine,
environmental, real estate and development interests, and the public are also represented
on the Board. The President of the Senate, the Speaker of the House and the Governor
will appoint members to three-year terms.
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The Board will oversee GeoLibrary operations and procurements; establish and maintain
standards, rules and policies regarding data to be placed in the GeoLibrary; foster
ongoing coordination among GIS stakeholders; set priorities; approve expenditures of
funds; seek partnerships; resolve disputes; conduct studies; and report annually to the
Legislature. While the Board may develop some appropriate internal services to facilitate
generalized access and use of Library data, it is the expressed intent of the legislation that
the Board will not compete directly with services provided by private enterprise.

Addressing Privacy Concerns

With increasing adoption of the World Wide Web and in light of security concerns raised
in the aftermath of September 11" there is legitimate, increased attention on preserving
privacy in the digital age. More information is more readily available than ever before.
Pursuing an expanded statewide GIS and the development of the Geographic Library
raises important questions of whether privacy is compromised by creating and facilitating
the distribution of further spatial data layers.

After careful consideration, the Resolve 23 Steering Committee concluded that the
proposed plan of action doesn’t raise any new or unmanageable privacy issues that
cannot be appropriately addressed by the GeoLibrary Board. The following summarizes

key points:
e Maine's spatial data are clearly in the “Public Record”

e Spatial data describing Maine, including aerial photographs, is already widely
available at no user cost via sites such a MapQuest.Com, Microsoft TerraServer
and a growing array of web-based data providers

e Technologies exist to provide potential privacy safeguards such as voluntary “opt-
out” provisions or the suppression of sensitive information such as names

e The new Public Library of Geographic Information Board will work to determine
a specific privacy protection policy for the GeoLibrary and a plan for
implementing that policy

Conclusions
Maine has long understood the need for investments in state infrastructure such as roads

and bridges. Increasingly, information infrastructure is being viewed as an important
area for government investment at both the federal and state levels. The proposed plan of
action laid out in this study represents a series of targeted investments in Maine’s spatial
data infrastructure. These investments are necessary to both help Maine gain the
maximum return on investment from its previous GIS expenditures and also to enable
fullest possible application of geographic data to critical issues of statewide importance
such as sensible growth, economic development, environmental protection and
homeland security.

Maine has recognized the importance of GIS investments for over a decade. The
Steering Committee has meticulously put together a plan of action that will result in an
effective, expanded statewide GIS capability and broad, tangible benefits. It is clear that
Maine and the MeGIS program have the ability to manage this expanded statewide
resource. It is time to begin developing this resource in earnest.
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1 Needs Assessment/Requirements Analysis
What is needed...

1.1 Summary Findings from Needs Assessment Interviews

In order to fully understand the requirements for GIS from a broad number of
stakeholders, this study commenced with athorough and structured needs assessment
interview process. The stakeholders interviewed included members of Maine state
government, regional and municipal governments as well as the private sector and
academic community. Intotal, over 65 individual interviews were conducted. This
interview process was necessary to fully understand current GIS developmentsin Maine
aswell as the context for further development of the state’s system.

Below, key findings from these interviews are summarized. These findings are grouped
by finding type and were used to inform the devel opment of the Coordination and
Implementation Plan found in Section 2. These summaries aim to call out:

* Issuesand problems that must be addressed
* The most intense unmet needs
» Factors that impact the context for statewide GIS expansion

The precise list of entitiesinterviewed as well as areference to the hundreds of pages of
on-line, agency-by-agency summaries of need are found in Section 1.3.

1.1.1 Multiple Statewide GIS Initiatives

» Severa organizations observed that Maine has multiple, significant GIS programs
that tackle statewide data. The most significant of these at the state agency level
include MeGIS (formerly State Office of GIS, or OGIS), DEP, DOT, DMR,

DOC, DIF&W and PUC. Each of these is a strong, independent program and
thereisahigh level of sophistication.

* These multiple entities share data and participate in some coordinating activities
including the Maine GIS Executive Council. However, there remain some
significant duplications of effort and data.

* Thereisno single source in Maine where one can obtain all of the best statewide
data sets.

e Multiple participants observed that the current service level agreement funding
mechanism of MeGIS hindersits ability to act as a strong statewide organization.
It isdifficult for MeGISto exert authority, or even encourage collaboration and
cooperation, when it is beholden to those it is trying to coordinate for funding
support.

1.1.2 Education & Technical Assistance

* GISisacommon buzzword but many of those who stand to benefit by the
technology don’t know what it is. Many organizations have pursued GIS without
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1.1.3

1.14

having clear objectives and expectations. Many groups had started initiatives but
weren't sure what to do next.

Numerous municipalities have Gl Sautomated data sets they are not taking
advantage of. Multiple communities described having a"parcel composite”
created in the 1990's that wasn't being used due to lack of knowledge about how
to proceed.

There is ahuge need for education and outreach to help people understand and get
people ready to begin GIS deployment. Common topics of suggested educational
outreach included: cost and benefit information; instruction in data types and
accuracies; surveys of GIS application availability; and, basic software use.

Needs for New Data

The need for parcel data was widespread across all constituencies that were
interviewed. People either wanted to create parcel composites or they had parcel
composites that they were unable to use due to format (e.g. CAD) or inability to
link with assessor's attribute information.

Interest in aerial photos/imagery was widespread.

Numerous municipalities mentioned an interest in school district data sets. These
people were unaware of MeGIS school district data sets (see section 1.1.4, first
bullet below)

Multiple municipalities raised concerns about parcel updating going forward,
even/especially when parcels exist digitaly.

Multiple parties mentioned that uniform statewide standards would help address
problems that they faced. There was widespread frustration with handling parcel
composites from multiple towns due to overlap issues at political boundaries, or
having the data stored in different formats (e.g. CAD vs. GIS, different coordinate
system, etc.). Many parties - especialy state agencies and regiona entities - were
interested in assembling multi-town parcel composites to perform regional
mapping and analysis.

Efficiency of MeGIS as a Statewide Repository

Lots of people were unaware of how much datais available from MeGIS.
Multiple participants mentioned interest in data that was available from MeGIS.
There should be further active outreach and education to help people understand
the importance and value of this resource (see 1.1.3, third bullet above).

People mentioned operational issues in terms of getting datafrom MeGIS
efficiently, in spite of MeGIS data availability viathe web. Issuesincluded:

0 MeGIStiling system is cumbersome to deal with and requires significant
post processing by data recipients to create locally seamless data.

Maine Resolve 23 GIS Needs Assessment & Implementation Plan January, 2002
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1.15

0 MeGIS data often needed to have coordinate transformations performed to
be useful with locally devel oped data sets (i.e. ME State Plane data vs.
MeGIS UTM)

0 Many parties had slow Internet connections that hindered their ability to
download what they wanted/needed.

0 Peoplereported a major annoyance with the current overlap between ortho
images. Thisissue could be eliminated with some basic post-processing
of the ortho images by MeGIS.

0 Peoplereported asignificant “download overwrite” problem. This
problem emanates from the fact that multiple files covering different areas
have the same name on the MeGIS site. Hence when two of these files are
downloaded, one overwrites the other. This could easily be addressed
with some basic file naming adjustments.

Multiple parties raised concerns about the lack of a"one-stop” location for getting
al state GIS data. Currently, one might have to make requests to MeGIS, DEP,
DOT and several othersto get al relevant data setsfor aregion. Thisusesthe
requesters time, and it also implies that multiple state personnel are performing a
duplicative data distribution task (see above). Simply put, why should MeGIS
and DEP both need to distribute data? Why should a COG need to get data from
multiple state agencies?

Multiple parties described their own operational issues with sharing GIS data sets.
It was suggested that MeGI S could potentially sponsor an accessible Web or FTP
site where individual communities and/or Regiona Councils could post data for
othersto obtain.

Software Licensing & Hardware Issues

Interviews identified very large quantities of ESRI® software licenses. At first
glance, these quantities appear more than adequate, especialy with the need for
desktop access to GIS potentially diminishing with increased use of Internet Map
Servers (IMS) and web applications. Issues of transitioning to new ESRI®
technologies, and replacing old applications with new architectures (e.g. Citrix®
vs. IMS) will be cause for further reevaluation of Maine's licensing structure.

At the same time, many local and regional entities complained about lack of
access to GIS software, especially some of ESRI®'s higher-end tools such as
Arcinfo®/ArcGIS™. The State could consider creating a pool of licenses that
could be shared with local governments on a check-in/check-out basis, potentially
distributed via Citrix®.

Multiple participants mentioned that group purchasing of hardware and software
would be beneficial. The State should investigate creating a “ state blanket”
mechanism for ESRI® software purchases, and potentially for peripheral
equipment.

Lack of large format plotting often mentioned as an issue.

Maine Resolve 23 GIS Needs Assessment & Implementation Plan January, 2002
Applied Geographics, Inc. Page: 7



* Internet connectivity is not necessarily high-bandwidth. While slower bandwidth
may be manageable for web-based applications, it can be fatal for tasks such as
downloading multiple orthophoto images. Many towns mentioned difficulties
downloading MeGI S data because of slow speeds. Thisissue should be tracked
and if municipalities are unable to address it, the state could potentially consider a
program to facilitate bandwidth improvements.

1.1.6 Application Issues
» Therewas strong support for web-based applications

» Givendifficultiesin obtaining software or securing adequate training to make
good use of existing software, it was suggested that consideration be given to
MeGIS providing a“packaged” web-based viewing application and/or a desktop
GISviewer. Thisapplication could be provided to communities to help jump start
GIS activity. If MeGIS hosted an application with baseline GIS functionality
(e.g. find an address, zoom and pan, basic layer manipulation, list basic
attributes), multiple municipalities could be provided an affordable entry point
into GIS. The minimal investment would be the cost of creating (or adapting an
existing data set into) a standards compliant parcel composite.

1.1.7 Funding

* The Portland Water District mentioned that they could potentially support co-
funding some data development projects. Project of interest to this type of utility
might include new orthophoto imagery and parcel composites for its service
territories. Thistype of collaborative funding could be explored more broadly
with other utilities.

1.1.8 Summary of Unmet Data Layer Needs

As part of the interviews and surveys conducted in this study, GIS users of all levels were
asked to identify data layers that would most benefit their operations, yet which were not
immediately available to them. More than 100 such data layers were identified. A small
number of these are in fact available currently through the MeGI S data distribution
system, but users were unaware of this or unable to access them. Among the layers that
are not presently available, the most requested were property parcels, roads combining
class information with address ranges, land use/land cover that accurately describing land
utilization types, water and sewer utilities, zoning, conservation lands, and contours.

The table on the following page presents this data layer prioritization, itemized by the
types of organizations that requested the data layers. The table sortsindividual layers by
the number of times they were requested during the interview and survey process. This
number isindicated in the column in the extreme right-hand column.
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Maine SPO Resolve 23
REQUESTED DATALAYERS LIST
1/24/2002

Highest Priority Layers
Priority Layers

Federal Agencies, National

Agencies, Tribal Councils
Organizations

Maine Counties, Regional
and Land Trusts

Private Companies and

Maine State Agencies
Consultants

Towns and Cities

Utilities
Educators

Layer Name and Description
PARCELS with Attribute Data

ROADS E-911 and DOT Data from MeGIS as combined layer 10

5

6

LAND USE Coverage/Data 4 3
UTILITIES Data Layers (water and sewer systems) 2
2

ZONING data, with standardized attributes

MeGIS Base Data (available hrough periodic, dependable updates)

Shoreland Zoning Data and Overlays

CONSERVATION Lands, Protected Open Space

CONTOURS (10' or better, including surrounding communities)

RIWIN|W|S|[R|O]S|O
=
=
=
o

WATER Distribution System Data

ORTHOPHOTOS (digital)

School District Boundaries

Sewer and Drainage System Data

Endangered Species Locations

RNNS RN ww| NN o
i

Digital Elevation Model Statewide

Growth Areas 2

=

Hydrography (Enhanced Streams)

Soils

Watershed Boundaries

Wetlands (higher quality than NW1) 1

EININWIN|E N[N P w

County & Municipal Boundaries (no shorelines) 1

Deer Habitats 2

Demographics Data (Census or other) 1 1

Fish and Wildlife Data 2

Floodplain/Flood Hazard Data 2

ROW for Planning & Analysis 2

Septic System Locations 1 1

=

Slopes 1

Transportation Networks 1 1

NININ[NIN[NINININ| W W ww(w|w]|s|laja[oa|o|o|o |

Table 1-1: MOST REQUESTED DATALAYERS

Please note that the Private Companies and Consultants responses are limited due to the
relatively low number interviewed and the fact that several of those contacted are more
active producers of spatial datathan consumers of them.

Thefull list of these data requestsisincluded as Attachment A.

1.1.9 Summary of Unmet Application Needs

The interview and survey process aso included questions about desired GIS and GIS-
related applications. These varied widely, and again, included some that are presently
being delivered by MeGIS and other agencies.

Among the most desired, there was a strong correlation with the requested data layers list.
These include a consolidated E911 and classed DOT roads viewer, parcel viewer with
abutters identification and notification tool, and an application to land use and ageria
photography data.

There were also frequent requests for tools to manage GIS data, including a standard,
statewide metadata management application that would quickly bring data sets into
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compliance with the MeGIS and Federal Geographic Data Committee (FGDC)
requirements.

Applications were organized into the following categories:

» Data Management Tools. These included applications to be used for organizing
and integrating spatial data with the overall Maine GIS environment. They would
be utilized for validating the quality of spatial data, indexing and cataloging data
that exists, and assisting in the creation of specifications for contracting GIS
work.

» DataViewers. Generally these correspond to layer-specific requests for access to
data. Some viewers, such asatool for viewing information about specific Maine
lakes or visualizing public water supply data are already available to the general
public over the Web (see Attachment B). Many others, ranging from statewide
orthophoto and wetlands viewers to insect infestation monitoring tools will
require enhancements to underlying data before they are actualized.

* Simple Analytical Tools. More sophisticated than simple data viewers, this
category of toolsinvolves proximity or multi-layered analysis of spatial data.
They include such applications as Census data analysis and property parcel
abutter notification tools.

» Complex Analytical Tools. More sophisticated still are applications bringing
large numbers of data layers and other tabular information sources together to
perform analysis on land use and complicated infrastructure systems. This
category includes such applications as buildout analysis and impervious surface
modeling tools.

* Integrated Hardware and Softwar e Solutions. Applicationsthat involve real
time vehicle location tracking and full integration of global positioning system
data were also identified.

Thefull list of these data requestsis included as Attachment B.

1.2 The Survey Database

1.2.1 The Survey Methods

In close collaboration with the Steering Committee, an 83-question survey was prepared
asavehicle for quickly assembling information on GIS requirements from a wide group
of Maine GIS stakeholders. Distribution of the survey to Maine GIS users began in
October, 2001. The survey was designed as both an accompaniment and complement to
the personal interviews conducted as part of this project. Almost all intervieweesfilled
out the survey as did many other entities that were not interviewed personally or by
telephone. The survey was handed out in hard copy format at the Maine Municipal
Association annual meeting as a means of obtaining the most possible feedback from as
many cities and towns as possible. The results from hard copies that were returned were
entered into an M S-Access database by MeGI S staff. 1n addition, the survey was placed
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on-line on the Internet through the MeGIS web-site. On-line entries were automatically
entered into the database, which was configured so as to enable thematic mapping of its
contents.

This database remains active and respondents continue to add data. It may be accessed
through the MeGIS Website at: http://apollo.ogis.state.me.us/sc/survey/scsurvey.asp .

The following categories of questions were asked and answered in the survey:

e Section 1: General contact information. Thisincludes email and mail addresses
to potentially be used for future contact and GIS community building.

» Section 2: Issuesthat could be better addressed in the respondent’s community.
Asks the respondent to prioritize on ascale of 1 —5 which general issues (that
GlSistraditionally useful in addressing) they would like to be able to do better.

» Section 3: Existing Gl S activity. Asks specific questions about GIS use and
familiarity.

» Section 4. Technology infrastructure. Addresses the software and network
environment of respondents’ geographic information systems.

» Section 5. Data sharing and exchange. Determines how GIS and other digital
data movesin and out of the organization.

» Section 6: Potential for state/regional assistancein GI S development.
Determines what funding, training or support roles that state or regional
organizations could play in facilitating future GIS growth.

» Section 7: General commentsand ideas. Solicits free form input from
respondents regarding their experiences with GIS and what they feel could be
done better.

A complete version of the survey isincluded in this report as Attachment C.

1.2.2 The Survey Results

1.2.2.1 Relevant factsgleaned from the survey

Responses to the survey were both filled out online and submitted in hardcopy to the
Maine Office of GIS where their contents were entered into the database. Summary
findings are drawn from analysis of the 83 questions on that survey. While the survey
remains online and active, totals tabul ated for this report were collected through January
22, 2002.

Responses at the time of thisfinal tally totaled 234. Respondents were predominantly
municipal officials, although entries were generated from all levels of government and
the private sector. Municipal entries arrived from town managers (n=37), assessors and
assistant assessors (N=22), selectmen, code enforcement officers, and clerks. Entries
from other sectorsincluded land trust directors, environmental scientists, librarians,
company presidents and IT managers, epidemiologists and educators.
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There was wide familiarity with GIS, but it was not universal.
Almost all were operating within the Microsoft Windows environment, though
more than a dozen reported using GIS under aUNIX operating system.
ESRI® software was ubiquitous, but additional entries included Autodesk (n = 6)
and Mapinfo (n = 4).
Of respondents answering questions about speed of access to the Internet,

0 2lreported T1 (> 1 Mbit/second) access

0 17 reported DSL

0 8reported ISDN

0 Morethan 35 reported 56K or slower Dial up.
Answers to questions about pressing issues that GIS could be used to solve are
summarized in the following table:

GIS is a useful tool in addressing all of the following issues. Which of these issues do you feel RESPONSE (n

could be better addressed in your community? =234)

Create and reproduce maps, that include information on aerial photographic imagery, zoning,

topography, sewer and water lines, wetlands, etc. 66.3%
Update and reproduce tax maps, zoning maps and land use maps 63.9%
Provide detailed planning for efficient and sound land development 59.0%
Select optimal sites for locating businesses and other facilities 57.9%
Advance economic development 57.5%
Map road conditions and maintenance priorities 57.5%
Track and model the quality of ground and surface water 52.1%
Auotmate identification of abutters and addressing of envelopes for abutter notifications 52.1%
Track and manage residential and commercial growth 51.7%
Provide citizens with remote access to local government information 51.1%
Provide property maps quickly to tax payers and real estate professionals 51.0%
Dispatch and route emergency vehicles 49.8%
Track active building and septic system permits to aid in inspections 48.7%
Optimize preservation of farmlands 45.8%
Track depletion and recovery patterns of fisheries, forests, and soil erosion 44.5%
Track and model the spread of pollutants or destructive biological agents 43.6%
Optimize delivery of rural health and medical services 43.3%
Locate sites for telecommunication towers and cell phone facilities 42.6%
Identify hazardous waste sites and map brownfields 42.6%
Track and map buildings with fire code violations 42.6%
Map and analyze crime patterns 42.4%
Graphically identify locations of properties with tax liens by year 42.0%
Map the territories of animal and plant species 41.7%
Evaluate sites for waste disposal 38.5%
Evenly distribute classload burdens among schools and increase efficiency of school bus routing 37.4%
Track down power outage locations 36.9%
Provide asset management that could address GASB-34 requirements 36.8%

Table 1-2: SURVEY RESULTS: ISSUES

Similarly, aggregated responses to questions about funding and state or regional
assistance questions are included below:
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What types of "state and/or regional” sponsored GIS support would be most valuable to RESPONSE (n

your community/agency? =234)
Free GIS software 62.2%
Technical assistance 62.0%
Training opportunities 62.0%
Educational events and seminars 60.8%
Facilitated data distribution/sharing 59.9%
Sharing resources to support GIS data distribution & applications 57.0%
Facilitated group/blanket purchasing of equipment/software 54.8%
Creation of regional GIS service centers 52.0%
Development/promulgation of GIS standards 51.8%
Web-site hosting 48.3%
Cash/matching support >$10,000/town 40.3%
Cash/matching support of $5,000 - $10,000/town 40.1%
Cash/matching support of <$5,000/town 35.2%

Table 1-2: SURVEY RESULTS: ASSISTANCE

The fact that these response data are collected in a digital database facilitates mapping of
trends. A sample of this is included below:
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Figure 1-1: SURVEY RESULTS: CRIME & GROWTH
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The complete database associated with this survey is included on a compact disk that will
be made available through MeGIS. An ArcView® project file and necessary geographic
data to graphically depict survey results are also included on this CD. Tabular data will
be accessible with Microsoft Access, Excel or compliant software. Geographic data will
require GIS software for viewing.

1.2.2.2 Maps showing entities in Maine that were contacted

The following pair of maps describes respondents’ answers to questions relating to their
familiarity and use of GIS. In the first it is apparent that the vast majority of municipal
jurisdictions contacted had some familiarity with this technology. The second visually
describes that far fewer are currently using this technology.
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Figure 1-1: SURVEY RESULTS: GIS USE

1.3 Interview Write-ups

Nearly one hundred entities in seven different categories were interviewed either by
phone or in person as part of the Maine Resolve 23 Needs Assessment. In most cases
these involved site visits and observations of current working environments as well as
demonstrations of applied technology. Duration of interviews typically lasted 1-3 hours,
while some extended far longer and were even conducted over multiple days.
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Detailed write-ups of these interviews typically include brief functional and GIS
overviews, itemization of GIS data and resources, GIS applications currently being used
or needed, planned GIS activities and most observable benefits of GIS within the
organization or agency. Since the summaries of these interviews together total hundreds
of pages of text, for purposes of economy these have been included in digital Adobe
Portable Document Format (.pdf) as part of a compact disk that will be available from
MeGIS. Additionally, they are available on-line at:

http://www.appgeo.com/clients/maine/

1.3.1 Interview Itemization
Interviews included the following:

Maine Towns and Cities

Arundel Fort Fairfield Saco
Bangor Hampden Sanford
Bar Harbor Houlton Skowhegan
Cdais Kennebunk Waldoboro
Camden Lewiston Waterville
Carrabasset Valley New Gloucester Winthrop
Dover-Foxcroft Oakland

Ellsworth Portland

Maine Counties, Regional Agencies, Tribal Councilsand Land Trusts
Androscoggin Valey Council of Governments
Eastern Maine Development Corporation
Land Trusts & Non-Profit Private Conservation Groups (focus group), including:
Coastal Mountains Land Trust
Freeport Conservation Trust
Frenchman Bay Conservancy
Lakes Environmenal Association
Maine Audubon Society
Maine Coast Heritage Trust
Sheepscot Valley Conservation Association
Greater Portland Council of Governments
Hancock County Planning Commission
Island Institute
Kennebec Valley Council of Governments
Lincoln County Commissioner
Northern Maine Development Commission
Southern Maine Regional Planning Commission
Penobscot Indian Nation
Y ork County EMA
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Maine State Agencies
Department of Agriculture
Department of Conservation
Department of Defense, Veterans & Emergency Management
Department of Education
Department of Environmental Protection
Department of Human Services (Bureau of Health)
Department of Inland Fisheries and Wildlife
Department of Marine Resources
Department of Transportation
Economic Development (Focus Group), including:
Department of Economic and Community Development
Department of Labor
Maine and Company
Maine State Housing Authority
Finance Authority of Maine
Maine State Chamber of Commerce
Maine Historic Preservation Commission
Maine Office of Geographic Information Systems
Maine Public Utilities Commission
Maine State Archives
Maine State Chief Information Officer
Maine State Planning Office

Utilities
Portland Water District
Central Maine Power
Bangor Hydro
Utilities (Focus Group) including:
Adelphia
Maine Natural Gas
Maine Public Service Company
Portland Natural Gas Transmission Company
Portland Pipe Line Corporation
Verizon
Water Utilities & Sewer Districts (Focus Group), including:
Augusta Water District
Kennebunkport and Wells Water District
Maine Rural Water Association
Paris Utility District
Portland Water District
Winthrop Utilities District

Private Companies and Consultants
Engineers and Surveyors (focus group) including:
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City of Portland Department of Public Works
Duke Engineering & Services
Maine Department of Transporation
Sebago Technics
Woodlot Alternatives
Realtors and Appraisers (focus group) including:
Central Maine Title Company
Verill & DanaLLP
Associated Builders & Contractors, Inc., Downeast Maine Chapter
Home Builders & Remodelers Association of Maine
James W. Sewall, Company
Plumb Creek Timber Company

Educators
Universities and Colleges (focus group) including:
Bates
Bowdoin
Unity College
University of Southern Maine
University of Maine at Farmington
Colby
University of Maine at Orono

Federal Agenciesand National Organizations

Federal Emergency Management Agency

National Park Service: Acadia National Park

National Oceanic and Atmospheric Administration

US Fish and Wildlife Service

US Department of Agriculture, Natural Resources Conservation Services
US Geological Survey, National Mapping Program

1.3.2 Full Project Contacts

In addition to the formal interviews, alarge amount of information was collected as part
of conversations and electronic correspondence with GIS stakeholders elsewhere in the
public and private sector. All told, input from more than 400 individuals was received
during the course of data collection for this project. The complete list of contactsis
included as Attachment D.
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2 Coordination & Implementation Plan
What is proposed to meet these needs...

2.1 The Context: Opportunities and Challenges

The Coordination and Implementation Planning approach was informed by examining the
existing GIS conditionsin Maine. Based on the research conducted in the GIS Needs
Assessment and Requirements Analysis (see Section 1), several opportunities and
challenges become apparent:

2.1.1 Opportunities

* Robust GlSdata setsexist for the state: Maine has been pursuing GIS for over
adecade and as aresult thereisarich, basic infrastructure of existing statewide
data sets. Due to these existing resources it will be possible to move Maine
forward much more quickly than would otherwise be possible. In addition, these
data sets have helped increase the general level of GIS literacy throughout state
government, and beyond.

* Wide state government use of GIS: Numerous state agencies are effectively
using GI S technology on a day-to-day basis. Again, thisindicates a high degree
of GISliteracy and impliesthat state government already has much of the
expertise necessary to advance the GIS program “to the next level”.

* MeGISprovidesan excellent baselinefor a statewide GIS program: The
MeGIS program already functions to alarge extent as a statewide GIS. While
there are undoubtedly some flaws in the current operation and great opportunities
for advancement, there is already a successful organization in place. Notably,
MeGIS has been proactive and innovative in making its data sets available to the
public on the World Wide Web. The fact that MeGI S exists and only needs some
tuning, gives Maine a good head start at fulfilling its statewide GIS ambitions.

* Extremely wideinterest in GISthroughout Maine municipalities. During the
extensive interviewing conducted as part of this project there was extremely wide
interest in municipalities gaining access to these technologies. It isclear, thereis
wide support in the field for this type of initiative, and particularly for state
support of local/regional efforts.

* Maine has shown a successful commitment to statewide technology
investments. Maine has along history of supporting technology investments at
the state level. It isclear that the state maintains an excellent foundation for
undertaking this type of initiative through both the CIO and BIS offices. The
state’ sinnovative InforMe legidation and fine statewide web site are indicative of
these efforts. Recently the Center for Digital Government ranked Maine 5™
nationwide in effective use of information technology in government during their
annual survey of the states.
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2.1.2 Challenges

« Unclear funding picturefor going to the “next level”: The largest challenge
that Maine currently facesisthe lack of aclear long term funding picture for
advancing the statewide GIS. Clearly, working with the Governor, the Cabinet
and the Legidlature to secure this funding will need to be akey priority.

* Protection of privacy: Many elements of the proposed plan will create and more
widely disseminate very detailed information about Maine. Thisincludes data on
property ownership and land utilization. In light of general concerns about
maintaining web privacy and further homeland security concerns, protection of
privacy will need to be addressed without undermining the intent of freedom of
information statutes. Privacy concerns are addressed specifically in the plan
presented below.

» Someinter-state agency duplication and lack of coordination: Given that
Maine has multiple, significant but only loosely coordinated GIS efforts there
remains some duplication of effort and data redundancy. Given proprietary
programmatic interests and long histories among these independent GIS programs
issues of asserting increased coordination will need to be handled sensitively and
with the goal of achieving consensus. This was recognized by the Legislature and
has been partially addressed through the inclusion of two members of the state
GIS Executive Council on the Steering Committee overseeing the creation of this
report.

* Widedivergencein sophistication of municipal gover nment throughout
Maine: Thereisawide continuum of sophistication and technical expertise
among Maine' s nearly 500 municipalities. This program cannot proscribe a* one-
size-fits-all” program for providing technical assistance to these varied
municipalities. As such, the program needs to be crafted carefully so that it
provides assistance and benefit to GIS newcomers as well asto long-term GIS
users, such asthe City of Portland, alike.

2.2 Proposal to Create an Expanded Statewide GIS and the
Maine Public Library of Geographic Information

Through Resolve 23, the Legidature requested that a plan for expanding the statewide
GIS capability be put in place. To oversee this processthe Legislature created a GIS
Steering Committee (see frontispiece of this document for alisting of Steering
Committee members and their affiliations). Working with state staff and outside
consultants the Steering Committee has formulated a multi-element Coordination &
Implementation Plan for achieving a higher degree statewide GIS activity, coordination,
capability and efficiency. The following presents that plan. This plan aims to address the
needs that were discovered and outlined in the Needs Assessment & Requirements
Analysis (see Section 1) while considering the opportunities and challenges that are
cataloged above.
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This plan is anchored by taking action in five separate areas as illustrated by the figure
below:

Expanded Statewide
GIS Program for Maine
Create benefits of:
= Maine Public Library of Geographic Information
+ Increased coordinafion among state GIS program
+ Expanded ability to address sensible growth & economic development
« State support of local/regional GIS development and expansion of acfvity

Protection of Privacy

Warehousing
Development

Expanded Data
Expanded Coordination,
Outreach & Education

Standards Development
New Data Development
Parcels, zoning, protected open space,

land cover
Targeted Application

Figure 2-2: Maine Public Library of Geographic Information:
Foundation Pillars

The hallmark of this plan is the creation of a new entity called the Maine Public Library
of Geographic Information (hereafter, GeoLibrary). This new entity will be built on the
foundation of advancements made in the five separate areas represented by the pillars of
the diagram above. The following describes the proposed activities within each pillar in
detail.

2.2.1 Pillar #1: Development of Detailed Data Standards

While individual departmental GIS programs as well as MeGIS currently implement GIS
standards to varying degrees, additional overall standards development must proceed.
The newer standards should expand on existing MeGIS standards and should include
both the basic GIS technical specifications (e.g. topologies, clean linework, attributes,
etc.) as well as detailed dara layer specific content standards for important new data sets
— such as parcels, open space and land use - that are proposed to be developed (see
section 2.2.3 below). These types of expanded standards are absolutely essential of new
statewide data layers are to be developed from the myriad efforts of multiple participants.
For example, it is contemplated that a statewide parcel data layer will be created over
time by the combined efforts all of Maine’s individual municipalities. Standards can be
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envisioned as the glue that holds these individual efforts together to make them useful at
both regional and statewide levels.

Standards will not be nearly as valuable unless there is afirm commitment by the state to
enfor ce them. Data created by municipalities must be tested to ensure that they conform
to the new standards. Ultimately software tools should be created to execute these tests
and validate data compliance with these standards. Theinitia standards document will
provide the initial design specification for such validation tools.

Development of these new standards should be pursued as a distinct project under the
direction of the proposed GeoLibrary Board (see section 2.3.1 below). It should not be
necessary to initiate these activities “from scratch”. As described above, Maine already
has a start with data standards. In addition, there is awide body of existing and emerging
standards literature from both the federal government and other statesinvolved in
statewide GIS. Of particular note:

* Federal Geographic Data Committee (FGDC): The FGDC has devel oped and
promoted standards work in awide number of areas'. Of particular note is their
widely adopted standard on metadata creation and management.

» Spatial Data Standard for Facilities, Infrastructure & Environment
(SDSFIE): The National Committee for Information Technology Standards
(NCITS) recently adopted this standard as NCITS 353. This standard is robust
and comprehensive — including a section on cadastral information - and based on
an existing military standard that is already deployed®. It is expected that in the
wake of the September 11™ events that this standard will see increased
deployment as numerous entities recognize the importance of being able to “roll
up” local data setsinto regional views as atool for addressing issues of homeland
security. Maine should strongly consider adopting standards that are consistent
with this federal standard.

« Existing Parcel Data Standards: Both Wisconsin® and Massachusetts® have
existing parcel data standards that could provide useful reference and guidance
for Maine. Similarly, other states may have parcel standards as well as standards
for other key data sets such as protected open space or land use/cover.

« Open GIS Consortium® (OGC) Standards: OGC is actively engaged in
creating and fostering both technical data format standards. This body of
standards should be referenced prior to adoption Maine-specific standards. In
addition, OCG has, or is developing relevant standards for application issues,
including standards for geographic object modeling, web map rendering and web
services.

See http://www fgdc.gov/standards/standards html for a summary of FGDC standards work.

2 See http://tsc.wes.army.mil/products/ TSSDS-TSFM S/tssds/html/ for further information on SDSFIE.
3 See http://www.wlia.org/standards html for further information on Wisconsin standards efforts

See http://www.state ma.us/mgis/muniparc.htm for further information.

See http://www.opengis.org/ for further information.

4

5
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2.2.2 Pillar #2: Data Warehousing Infrastructure Improvements

It is essential that Maine begin the exercise of collecting all of its best spatial digital
information and then placing it in alocation whereit isreadily available to all agencies as
well as to important collaborators and even the general public. Thisisthe essential

notion behind the GeoLibrary. In addition, Maine is also hoping to reach out beyond
state government and collect important digital spatial data— such as parcels and zoning -
from municipalities and regional entities. Certainly those local data sets created with the
use of state supplied funds ought to find their way into the centra library.

MeGIS currently maintains the beginnings of such alibrary, also known as a spatial data
warehouse. However, the existing data warehouse does not have all of the state’ s best
data, much less al data from collaborators and/or fund recipients. In recognition of the
fact that as Maine's statewide GI S capacity is expanded additional demands will be
placed on the existing data warehousing infrastructure it is essential that Maine plan on
improving this infrastructure and planning for staff to handle considerably more data
transaction volume. These investmentsin 21% century “information infrastructure”
mimic the 19" and 20" century investments in rail and road infrastructures. The
following describes the key initiativesin this area:

2.2.2.1 MeGISDataWarehousing | mprovements

Creation of a stable, high-capacity data warehousing environment is essentia for the
broader statewide data and data serving initiatives implied by the GeoLibrary. Severa
areas that must be addressed, include:

* Adding anew staff position for addressing the increased technology of the
infrastructure improvements outlined below as well as the increased volume of
data transaction implied by increased activity. This new staff person isincluded
in the overall budget presented in Section 5, and is discussed further in sub-
section 2.2.5.1 below.

* Planning and consideration of whether the existing ArcSDE™ data warehouse
environment should be supplemented by an RDBMS server such as Oracle®
Spatial. Tools such as Oracle® Spatial could potentially increase performance
and open alternative possibilities for application serving.

*  Optimizing the configuration of the ESRI® ArcSDE™ environment. Data
warehousing environments involve complex technology and the performance of
that technology is the result of careful testing and tuning. Itiscritical that MeGIS
plan on structured optimization and tuning of its data warehousing
environment(s).

» In addition to decisions about the underlying technologies (i.e. ArcSDE™ and
potentially Oracle® Spatial), MeGlIS has choices on the data format(s) with
which to warehouse its spatial data. For example, ArcSDE™ supports both
generic “SDE layers’ and a deployment of ESRI®’ s Geodatabase (GeoDB).
Development of a complete database design for the data warehouse environment
must accompany the optimization and tuning described above. Innovative
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existing work using these technologie, such as that being pursued by the DEP,
may provide useful models for incorporating into the GeoL ibrary.

All existing MeGIS data sets should be loaded into the data warehousing
environment with appropriate metadata. Unlike the present configuration, all data
should be stored seamlessly on a statewide basis and in a uniform
coordinate/projection scheme. In addition, MeGI S staff must actively work with
other departmental GISinitiatives (e.g. DEP, DOT, PUC, IF&W, etc.) to ensure
that all the best departmental datais also collected and stored in the GeoL.ibrary.

Once the data warehouse is established, the MeGI S staff and the GeoLibrary
Board must work on a set of policies and procedures for updating data within the
datawarehouse. These policies and procedures must cover both technical and
administrative/political elements of updating activity, including but not limited to:

» Assignment of responsible parties (i.e. which departments have responsibility
for which layers)

= Agreement on appropriate timetables for data update cycles

= Determination of appropriate technologies (e.g. in situ updating vs. update
outside of warehouse and re-load of updated information)

» Datastandards validation routines to ensure that only data meeting the
statewide standards are loaded into the library

2.2.2.2 Evaluate Application Déelivery Infrastructure

MeGIS, DEP and others have had extensive experience developing applications using a
variety of ESRI®’ stoolsincluding ArcView® (Avenue), Arcinfo® (often delivered via
Citrix® “terminal emulation”) and ArcIMS™. These applications have been devel oped
over time and with varying degrees of success. Many of these applications — particularly
some of the older ones - might be more effectively delivered using other technologies
(i.e. some Citrix® applications could be done more easily with ArcilMS™). Asaresult
detailed analysis and potentially a plan of upgrade for application delivery should be
considered. Key questions include:

Once the GeoL.ibrary isin place some/many applications may need to be adjusted
to point at the new data warehouse as the fundamental data source, that will
deliver the must current, and standards conformant data sets.

MeGIS and application sponsoring agencies should carefully evaluate existing
application architectures to determine opportunities for improvement.

The GeoL.ibrary should consider the development of a generic “web services
framework” for enabling application development by third parties that can use the
GeoL.ibrary as a data source (see section 2.2.4 below)

New and existing applications must be carefully designed/optimized for stability
and good performance in light of potential increased activity that may arise due to
the development of the GeoL.ibrary. In short, creating the library and the outreach
that will accompany the creation of the library may increase the utilization of
applications requiring them to be more robust.
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2.2.2.3 Internet Bandwidth Infrastructure I mprovements

A key component of encouraging data warehousing is ensuring that the people who
reguire access to the data warehouse can obtain that access with appropriate bandwidth.
The GeoLibrary will not be successful unless people can get to it with good reliability
and performance. MeGIS, BIS and the GeoL ibrary Board should evaluate the overall
networking environment between state agencies, and between the state and the Internet
(Where 3" party collaborators such as municipalities will gain their access to the
warehouse) to ensure that there is adequate capacity for the intended purposes. It should
be noted that if ArcIMS™ and Citrix® architectures are pursued for application
deployment, the need for very high-bandwidth may be lessened to adegree. Both the
Citrix® and ArclMS™ approaches are designed to be bandwidth efficient relative to
trying to access full data sets across awide area network (WAN). Based on the results of
this evaluation, the state may consider some potential bandwidth improvements. Ideally,
MeGIS should track availability of cost effective broadband Internet access throughout
the state and make this information available to municipalities and state personnel
planning applications. Currently, no bandwidth improvements are budgeted as part of
this proposal, however, this study may indicate a need that would support separate
investmentsin this area.

2.2.24 Reevaluation of Current ESRI® Licensing and an Expansion of Group
Purchasing Optionsfor GIS Software & Hardware

Statewide, hundreds of GIS software licenses are currently available for use. These are
overwhelmingly ESRI® products. While many of these are being used efficiently, there
are numerous cases where they are being underutilized. And despite the large number of
licenses, there are GIS users who desperately need access to these products and services
and can’t afford to acquire them.

Maine should strive to optimize licensing with the large software vendors whose products
it uses. There are numerous strategies for achieving this, but conceptually it involves
pooling license resources so that the maximum number of working ‘seats are available at
al times. To thisend Maine should strengthen its blanket contract with ESRI®, using
the full weight of its pool of licenses as bargaining strength.

The technical move to Citrix® distribution of licenses from a MeGIS central node will
support this going forward. If GeoService centers and other GIS users are accessing
ESRI® products through this system, more of the licenses in the overall system will be
collected for both optimization of availability and bargaining leverage with software
vendors.

2.2.3 Pillar #3: Additional Investment in Statewide Data Development

Historically, data development is the most costly element of a GIS program. Thisis
amplified when pursuing a statewide project where the land areais very large. The
proposed expansion of Maine' s statewide GI S reflects this historic trend. Of the potential
$14.4 million dollars worth of state and external funding sources proposed for this
program, $9.6 million, or 67% is for data development. The following provides details
on the data devel opment that is proposed:
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2.2.3.1 Creation of Detailed Statewide Orthophoto Base Map Through Continued
Participation in USGS NAPP Program

The USGS maintains the National Aerial Photography Program (NAPP) and National
Digital Orthophoto Program (NDOP) whereby significant matching funds are provided
by USGSto create detailed digital aerial photography for the country. Maine has been a
historic participant in this program through a 1997-1998 project® created 1 meter
resolution, 17:1,000’ (1:12,000 metric scale) scale, black and white digital orthophotos
(also know as digital ortho quarter-quads, or DOQQS) for approximately 90% of the land
areaof Maine. Continuing and expanding this relationship is a cornerstone of the data
development recommendations. The following outlines specific recommendations for
further participation in NAPP/NDOP.

Completing the 1997-1998 Digital Ortho Quarter-Quadrangle (DOQQ) Project
Maine should invest in completing the 1997-1998 data set for the entire state. This will
create an important, high-quality statewide data set of uniform scale and accuracy. The
proposed budget includes payment of $180,000 to USGS that will result in completion of
the state. The USGS has notified Maine that if these moneys are not available USGS will
proceed with production of the remaining orthophotos on alow-priority basisusing in-
house resources. However, if the state wants any assurance on completion or control
over the schedule of completion, funding will need to be provided.

Undertaking a New 2003-2004 NAPP Project with USGS

USGS is now amenable to working with states to create the imagery that will be of most
use to the state. Unlike in the past, NAPP funded projects are not limited to creating
17:1,000", 1 meter resolution black and white products. The states and USGS can
negotiate to specify the aerial photographic products that are deemed to be of most use to
the state. There are several opportunities for improvements that Maine is interested in.
First, improving the scaleto 1”:500" and the resolution to %2 meter, will greatly enhance
the ability of thistype of imagery to be used as a base map by local municipalities. Such
abase map is a prerequisite for performing parcel compilations in a consistent, high-
guality manner. Second, pursuing color imagery will increase the value of the
orthophotos to many constituencies.

The state (likely through MeGIS, the GIS Executive Council and the new GeoLibrary
Board) needs to determine specific requirements and work with USGS to craft a detailed
proposal for new NAPP imagery that could be flown during the 2003-2004 timeframe
(i.e. the next NAPP funding cycle that Maine qualifies for). Since theimprovementsin
scale and resolution will increase the cost of this type of project, it isvery unlikely that
100% of the state could be flown and produced for the same costs as the 1997-1998
project. Assuch, the state may need to consider completing higher resolution imagery
for only a portion of the state.

® Maine provided funding for the DOQ production aspect of the 1997-1998 project as well as photography
funding for a 1991 CIR project.
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According to USGS, the state is eligible for up to $1.6 million of USGS matching funds’
for a statewide project. If the state matches that sum, thereis potential to perform a$3.2
million dollar statewide project. According to cost estimates® that were made as part of
this project, it is possible that $3.2 million would be adequate to fund approximately
70%-100%° of Maine's land area for ¥ meter color orthophotos at scale of 1":500' (see
Figure 2-1 below). If Maine pursued a project where 100% of the state was not covered,
then Maine would only qualify for a proportional share of USGS matching funds. For
instance, if 75% of the state was covered by a new project, Maine would only qualify for
75% of the maximum USGS match, in this case $1.2 million (i.e. 75% of $1.6 million).

Since vast areas of Maine are unlikely to change significantly in the 1997-2002 time
period, it may be possible to craft a program where the most environmentally sensitive
and devel opment-susceptible areas of Maine are identified to be flown at higher
resolution through anew NAPP/NDOP project. In addition, thereis no absolute limit to
the funding for this project. Only the USGS contribution islimited. Hence, if Maine
were able to raise funds from other sources (e.g. other federal sources, utilities), funding
for 100% coverage of Maine under the more conservative cost estimate might be
possible. This possibility was assumed in the funding scenario presented in Section 5.

The Steering Committee considered a program that broke Maine into three priority areas
for receiving improved, color DOQQs. These priority areas were based on the Steering
Committee' simpression of the level of need for higher resolution orthophotos (see figure
2-1 below). Higher priority was assigned to areas experiencing higher-rates of change
(i.e. development) and perceived increased risks of environmental degradation. Astable
2-1 below indicates, based on current cost estimates and an assumed $3.2 millionin
combined Maine-USGS and potential third-party funding for a statewide project, it
should be possible to craft a program that covers all of the “priority area 1 and 2" lands
under even conservative cost estimates.

Thisamount is an estimate only. The USGS can contribute an amount not to exceed one-half the
government cost estimate for NAPP photography plus one-half the cost of statewide DOQ coverage
based on the USGS fixed price of $800 per DOQ for the state. The number of cooperative partners and
USGS funding availability at the time of the agreement will determine the actual contribution.

Severa private photogrammetry firms, including USGS NAPP contractors, were contacted and asked to
provide price estimates for completing this type of project.

Photogrammetry cost estimates are often presented as a bracket representing alow and high cost
estimate. Precise estimates are difficult to obtain prior to detailed specification of a project and absent
the competitive landscape of a procurement. In this case, the “low estimate” obtained would be adequate
to complete 100% of Maine. The “high estimate” would not.
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2.2.3.2 Statewide Landuse and/or Land Cover

Landuse and land cover data are closely related, however, they differ in a fundamental
way. Land cover is simply an interpretation of what type of habitat or development is
covering the earth. Most often land cover is generated based on satellite imagery and the
classifications are limited to what distinctions can be made from the raw satellite sensor
data. Typically, the built environment classifications are fairly limited and include land
cover types such as urban or suburban. Also, land cover data can have very detailed
natural environment classifications with distinctions made between many types of forest
cover. Land use is most often photointerpreted by human beings. As such, there can be
a much richer number of built environment classifications with distinctions between
high-density residential, low density residential, commercial and mndustrial possible. Due
to the human component of photointerpretation the cost of completing land use is
generally much, much higher than land cover. The GIS Steering Committee reached
consensus that, given resource limitations, the development of land cover would be more
appropriate to meet current analytical needs on a statewide level. The following briefly
describes what Maine might obtain through a land cover mapping initiative:

!9 Cost estimates were obtained only for priority level 1 areas (i.e. 48% of the state). These figures were
then extrapolated across the other two priority areas. Table figures for percentage were rounded.
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A statewide land cover layer would likely be made available in both raster and vector
format. Data would be derived from appropriate satellite imagery and classified with an
agreed to land cover classification scheme likely containing 20 -50 classifications. Most
of these classifications would distinguish different types of natural or agricultural land
cover types. In March, 2001, members of numerous Maine and federal agencies
established a proposed land cover classification for the state. This comprises more than
100 classesin 4 levels, mostly of vegetation types. Thetop-level classes are Crops,
Grass, Shrub, Forest, Open Water/Wetlands, Coastal, Developed, and Non-V egetated
Non-coastal Manmade. While the specificity of this classification would make it very
expensive, the classes established by the committee are a valuabl e reference source. The
contents of this classification are included in this document as Attachment E.

Resolution of land cover data that would meet acceptable utility and cost requirements
would likely be in the 10-30 meter pixel range. Cost of a statewide land cover
classification would vary widely depending primarily on the detail of the data required.
As areference, New Hampshire recently completed a statewide 23-class, primarily
vegetation type product over the 9,375 square miles of the state. This took about one and
ahalf yearsat atotal cost of about $250,000.

Commercial off the shelf land cover data are available from vendors such as SPOT
Image. SPOT reported that their LandClass 18-classification product could be delivered
over the entirety of Maine for less than $90,000.

Maine has an excellent in-state resource for remote sensing data processing in the Maine
Image Analysis Laboratory at the University of Maine at Orono. Thislab was
instrumental in constructing the sole existing statewide land cover layer, assembled in the
mid-1990' s as part of the Maine GAP Analysis Project. The GAP land cover layer used
Landsat-Thematic Mapper (TM) imagery along with other GIS data such asa US Fish
and Wildlife Service National Wetlands Inventory (NWI1) maps, to delineate 37 different
vegetation and land cover types.

2.2.3.3 Parce Data Layer Development

Parcel data represents one of the most valuable and difficult to assemble data sets
proposed to be undertaken by Maine. These data are valuable because cumulatively
parcels unambiguously define land ownership across the state. In addition, all addresses
in Maine can be associated with aparcel. Thus, parcels also represent a complete,
unambiguous data layer of addresses. Since almost al transactions conducted with the
state emanate from an address (i.e., of abusiness, of atax payer, of avendor, of a permit
holder, of a state office building, etc.), parcels can be used to accurately map those
locations. In addition, changes to the parcel fabric of the state are a key indicator of new
development and are an important element of development tracking applications and
pursuing sensible growth.

Parcel data are extremely difficult to assemble because each of the nearly 500 cities and
towns within Maine is responsible for maintaining its own parcel maps. In addition, the
parcelsin the unorganized territories (UT) are mapped by the Department of Revenue
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Servicesin collaboration with the Land Use Regulation Commission under the
Department of Conservation. . Thus, to create a statewide parcel layer, one must
assemble and standardize 500 component pieces, plus the information from the UT.
Unlike other data sets such as roads, there are no commercia sources for statewide parcel
data. Further, the quality and format of the parcel data varies widely from community to
community. Last, parcel data are constantly changing since land is continually
undergoing sub-division and ownership changes. Assembling and standardizing a
statewide parcel datais not a one-time activity; it is an ongoing process.

As hinted at above, in light of the difficulties assembling a statewide parcel layer, akey
component of assembling these data is the creation of clear and strong standards that can
be followed by each of these independent entities. If such standards werein place, then it
would be feasible for the state to provide grants or other financial support that would
result in the creation of parcel data on atown-by-town basis. The standards would ensure
that all data were of consistent quality and that they fit together spatially. In addition, the
standards should address the collection of minimum set of attribute data pulled from the
community’s CAMA database (e.g. minimum set might include: owner name, address,
land use, assessed value, etc.). It will be necessary to work with the CAMA vendor
community so that commercial CAMA software can be tuned™ to provide the types of
CAMA “dumps’ that are specified by the standards. The statewide resource would come
together over a period of multiple years. The following briefly describes the proposed
plan for creating a statewide parcel datalayer:

* Proposed budget includes $2 million dollars that would be provided to cities and
towns on adollar-for-dollar matching basis. Cities and towns would pursue data
development through their own efforts and contracting with the private sector.
The grant program would be implemented under the auspices of the proposed
GeoLibrary Board.

» Parcel datawould be developed as polygon data layer with an explicit linkage to
attribute information (e.g. owner name, assessed value, land use, etc.) available in
Assessor’ s database (i.e. CAMA system).

» Cities and towns would be strongly encouraged to use the existing, or in the future
improved resolution, digital orthophotos (DOQQS) as the minimum base map for
parcel compilation and automation. Communities that have base maps that are of
better quality than the DOQQs would be encouraged to use those base maps.

» Termsof the grant would mandate delivery of the datain conformity to a
statewide parcel data standard (see section 2.2.1 above) and allow the inclusion of
the parcel datain the publicly available GeoL.ibrary.

* Termsof the grant would mandate that updates of the parcel data be provided to
the state on an ongoing basis.

™ Tuning might involve adding a feature to the software or having the software prepare a standard report
that would generate standards compliant CAMA attributes.
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* Thegrant program would allow “pure’” non-matching grants to cities and towns
that have aready invested in parcel data development. The grants would be used
for improving the quality of existing parcel data sets and bringing those data into
conformance with the statewide standard.

2.2.3.4 Zoning Data Layer Development

Like parcels, zoning data are maintained at the local level by individual communities. In
addition, there are two types of zoning in Maine: 1) shoreland zoning, and 2) general
municipal zoning. Shoreland zoning exists on a statewide basisin reaction to the
statewide statute (38 M.R.S.A, Section 435-449) that created these land use restrictions.
The application of minimum guidelines requires local discretion to select appropriate
zoning designations and create accompanying shoreland zoning maps. In fact, while
minimum requirements are uniform, individual communities differ widely in how they
implement the minimum guidelines and create their maps. The Board of Environmental
Protection imposes ordinance provisions in cases where a municipality has not, in the
Board’ s judgment, met the minimum guidelines.

Even with arelatively uniform statewide program, there are challengesto overcomein
developing a composite statewide datalayer. Over time, different municipalities have
used different wetlands source data. If, for instance, higher accuracy aerially derived
wetlands or flagged survey data are used to enhance the accuracy of National Wetlands
Inventory polygons, these adjustments aren’t automatically adopted as technical
delineations. Moving to a new data set requires afull ordinance revision process.

As recently as during the 1990’ s, DEP offered hand-drafted shoreland zoning mapping
assistance to municipalities through afederally funded program. It is unfortunate that
this work was not done within a GIS environment.

Conventional municipal zoning does not exist on a statewide basis. Many communities
do not employ local zoning at all so “statewide” coverage of this layer is moot.

Aswith parcels, it isrecommended that a strong set of standards be developed for zoning
layersin Main€' s statewide system. Further, it is recommended that a program for
providing grant funding support to municipalities (or regional entities) to create and
submit standards compliant zoning data be created. The following briefly describes what
aprogram to devel op statewide zoning data sets might look like:

» Shoreland zoning: Shoreland zoning areas/buffers would be represented as
polygons with attributes describing the zoning classification. The shoreland
zoning data from each individual community would be automated and submitted
to the state for comparison to the standard and insertion into the GeoL.ibrary. The
issues articulated above illustrate the challenges to be faced in creating a uniform
layer using this methodology, but simply warehousing the individual shoreland
zoning data sets in an accessible location and common format would constitute a
significant step forward.
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* Municipal zoning: Municipal zoning maps would be automated with zoning
areas represented as polygons with attributes describing the municipal zoning
classification. Municipal zoning does not have a uniform set of zoning codes
from town to town. Assuch, it will be necessary to “normalize” codesto create a
data set that is useful on aregional basis. Thisnormalization would add a new
field that rolls up local codesinto a*“state standard” that approximates the local
definition. Implementing this normalized “ state code” would not involve
removing the local “official codes’ from the data set. The final attribute table
would include two fields: 1) municipal zoning code, and 2) state zoning code.
Again, datafrom each individual community would be automated and submitted
to the state for comparison to the standard and insertion into the data warehouse.

* The State Planning Office (SPO) would undertake complementary funding
policies that would ensure that existing SPO funds used for land use mapping
result in standards compliant data sets.

» Grantswould be given to municipalities or regional entities such as a county or
council of government. These entities would be responsible for developing the
data through their own efforts or contracts with the private sector.

» Efforts should be expended to understand the rel ationship between parcel data
sets and zoning. When parcel data exist, or arein the process of being created,
zoning automation effort should follow parcel automation efforts.

» For the purposes of budgeting, the zoning grant program and the conservation
land/protected open space grant program (described below in section 2.2.3.5) are
combined as asingle budget line item. The GeoLibrary Board working in
conjunction with SPO would be responsible for determining the details of this
combined grant program.

2.2.3.5 Conservation Land/Open Space Data L ayer Development

Currently, MeGI S has a protected |ands data set that covers only Federal and State owned
protected open space. This layer has been enhanced throughout the past decade by
Richard Kelly at the State Planning Office and is reasonably exhaustive regarding state
and federal lands at state or regional scales. But gaining a complete picture of protected
lands will involve obtaining data on land that is protected at the municipal level or viathe
very active private non-profit conservation community within Maine. Creating this data
set poses many challenges. First, information on locally protected lands needs to be
acquired from the multitude of individual communities. Second, there is alarge amount
of land that is protected via conservation restrictions placed on deeds and this information
can be considered sensitive, if not private. Nevertheless, thisinformation is critical and
at least two other New England states — Connecticut and Massachusetts — are involved in
creating this type of data resource.

The following briefly describes the proposed approach for creating an improved
statewide open space data set for Maine:
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» Protected Open Space: Each parcel of open space would exist as adiscrete
polygon with attributes describing the owner, type of protection and other key
information.

» Grantswould be given to municipalities or regional entities such as a county or
council of government. These entities would be responsible for developing the
data through their own efforts or contracts with the private sector.

» Efforts should be expended describing the relationship between parcel data sets
and protected open space. When parcel data exist, or are in the process of being
created, protected open space automation effort should follow parcel automation
efforts. Idedlly, the open space parcels would be a sub-set of the parcel
representation from amunicipal parcel dataset. Thiswill clearly be along term
goal given the expected duration of the parcel development initiative.

» Asdescribed above, the open space data layer grant program and the zoning grant
program have been combined as a single budget line item.

In addition, there is active effort ongoing within multiple agencies interested in creating
both Maine-specific and New England-wide open space data sets. The Muskie School of
Public Service at the University of Southern Maineis currently undertaking afeasibility
study defining the parameters of precisely this question. Other organizations, including
the New England Forestry Foundation that secured the 762,000 acre Pingree Forest
easement in 2001, are investigating means to achieve the same objective. Keeping
abreast of the efforts that are being taken by multiple stakeholders on this front will be
critical to avoid redundant development efforts and maximize available resources.

2.2.3.6 Road Centerline Enhancements;

Currently, the E911 road centerline data is the only data set that has comprehensive
address information attributes. Similarly, the DOT data set has arich set of road
characteristic and condition attribute information not available on the E911 roads. This
project would create a new “combined” data set that would have the best characteristics
of each of these two road centerline data sets, while ensuring that the best possible line
work representation of roads was used. DOT and MeGIS, working along with the GIS
Executive Council have thoroughly examined the feasibility and approach for this project
and have arrived at suitable technical approach®™. This project is ready to go, pending
funding availability.

2.2.4 Pillar #4: Targeted Application Development

GIS data sets by themselves provide little value. These data must be manipulated by
human individuals using software to yield benefits. Often, GIS programsfail to
adequately invest in tools for manipulating the data and thus very expensive data are
underutilized. Assuch, it isappropriate for a program of this nature to contain a set of

12|t should be noted that this technical approach involves the use of ESRI® dynamic segmentation.
Currently, dynamic segmentation is not supported in ESRI®’ s data warehousing environment,
ArcSDE™ . This feature has been promised by ESRI® and DOT awaits its delivery, hopefully on a
timetable consistent with completing the road centerline enhancement project.
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investments in application tools. These applications will facilitate the use of the datain
specific contexts, and to address specific problems. The proposed budget includes
$500,000 of investment in applications, or approximately 3.5% of the total 5-year budget.
The investment of these funds will help ensure that the other 96.5% of the investments
are used early and often.

2.2.4.1 Standards Conformity Validation Applications

As described above in section 2.2.1, standards do not work well unlessthereis
enforcement. Thus, MeGIS will need a set of tools that allows the state to quickly
determine if data submitted by a community, or any other collaborating entity, meets the
stated standard. If the data passes a“ conformity test” then it can move forward in the
process for eventual inclusion into the GeoLibrary. If the data does not pass, it should be
quickly returned to the supplier, potentially with areport card, so that its deficiencies can
be addressed. While automated tools will be important, there will also be aneed for
accompanying manual quality assurance/quality control procedures.

2.2.4.2 General Purpose Internet Browser-based Data Viewer and an Application
Development Platform

With a commitment to creating a superior GeoLibrary with all of the state’ s digital data,
the state should also invest in a set of tools that allows the general public to easily browse
the data. Thiswould be analogous to a city or town investing in the creation of a card
catalog, or micro-fiche reader once their library was built. The viewer application would
be designed to be extremely ssmple and aimed at the general public. It should not require
any foreknowledge of GIS software in order to useit. This application would provide
basic GIS viewing capabilities through a web-browser, including, but not necessarily
limited to:

* Viewing GeoLibrary datalayers

* Providing zoom and pan capabilities

* Providing ability to click on afeature to interrogate attribute data
* Providing an ability to locate an address

* Providing accessto, and query of metadata for GeoL ibrary layers

Potentially, this type of application could be deployed using a web-services architecture.
In the simplest terms, aweb service is aweb site that generically provides data to
applications rather than specific browser content to people. Hence, the “client-side” data
viewer application described above would be designed get its mapping data from a
“server-side” GeoLibrary web service. The GeoLibrary’sweb service(s) would be
designed to deliver specific datalayers, with specific symbology to the end-user’ s client
viewer application. The client-side viewer application would be designed such that it
requested the layers from the server according the specifications of the web service. If
the web service was effectively deployed it would be generic and thus the same web
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service could potentially deliver data to the GeoLibrary viewer application aswell asto
other client-side applications developed by third parties, be they other state agencies or
the private sector. That is, one server-side web service can power numerous client-side
applications.

Fueled in large part by E-Commerce, “web service” oriented approaches to computing
have rapidly emerged as atopic of intense interest and development. Companies such as
IBM®, Microsoft®, Oracle® and Sun Microsystems® have all launched ambitious web
serviceinitiatives. Industry initiatives such as Microsoft®’s .NET™ are aimed at
facilitating web services development. Currently, thereisagreat deal of activity amed at
identifying, and agreeing to a common set of standards for web services delivery. The
World Wide Web Consortium (W3C) has established an XML Protocols group to
develop and codify a set of standards™ for these services. In addition, GIS firms such as
ESRI® have embraced this architecture and are actively improving their products to
support these emerging standards. Web services make sense in a GIS context because
they can simplify client-side application development significantly.

While detailed planning will remain to be done, it is recommended that the GeoL ibrary
consider the development of a suite of generic web services. These web services would
be accompanied by published Application Programming Interfaces (API) that would
allow third-party developers to use these services as a means of accessing data stored
within the GeoLibrary. There are at least three critical, foundation GIS functions for
which development of aweb service may be appropriate:

* Map rendering service
» Geocoding service (i.e. address finding/matching)

+ Datadownload service

Together, this suite of GIS web services would provide a robust application devel opment
platform for both the GeoLibrary and third-parties to work with. The proposed browser-
based viewing application would be the first application to use these web services. The
figure on the following page provides a high-level schematic representation of what the
GeoL.ibrary’s services architecture might look like:

3 The most prominent and relevant of these standards are Simple Object Access Protocol (SOAP); Web
Servcies Description Language (WSDL) and Universal Description, Discovery and Integration (UDDI).
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Figure 2-2: POTENTIAL MAINE GEOLIBRARY ARCHITECTURE

Additionally, a point rendering and manipulation service should be considered to serve in
facilitating Development Tracking applications. This service is addressed in Section 3.

2.2.4.3 Development Tracking Tool Development Suite

Performing improved development tracking is a priority for SPO and of significant
interest to the Legislature. There are multiple opportunities for using GIS technology to
measure current development, extrapolate current trends to determine potential impacts,
and ultimately to inform policy that will help optimize future decisions on encouraging
growth and development within Maine. In this manner economic development can be
fostered while appropriately protecting the environment and unique character of Maine.
The details and form of these tools will emerge over time but they may include such
things as: completion of zoning buildout analyses and the creation of growth targeting
strategies. This mitiative and associated applications are fully addressed in Section 3 of
this report.
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2.2.5 Pillar #5: A Program for Expanded GIS Education, Outreach
and Coordination

2.25.1 Creation of an Explicit Coordination Function within MeGI S:

Many of theinitiatives described above involve coordination between the state and the
myriad individual communities and regional entities that manage spatial data. Similarly,
there are numerous state initiatives, some of which have overlapping data sets and
business functions (i.e. the need to distribute data to 3 parties). MeGIS needs staff
resources aimed explicitly at fostering a coordinated approach to GIS devel opment within
Maine. The following three staff positions will cover the essential functions of the Maine
Public Library of Geographic Information.

» GeoLibrary Content Specialist: manages increased flow of datainto and out of the
GeoLibrary. Workswith current MeGIS DBA. Thiswill be a highly technical
position. The Content Specialist will control checkout and check-in of all
GeoLibrary data. He/she will be responsible for ensuring that data submitted to
the Library meets specifications and integrates fully with overall content. He will
track and manage metadata compliance monitor currency and use of Library data.
This position is also discussed above in section 2.2.2.1.

» GIS Outreach Coordinator: actively engaged in coordinating both state agency-to-
agency and agency-to-municipality/regional GIS activity. The Outreach
Coordinator will maintain the best overall sense of who in the state is doing what
with GIS data and where particular strengths and most pressing needs are. He
will trawl the GISinstallations at al government levels and work to get pertinent
layers added to the library. The Outreach Coordinator will me the main point of
contact with GeoService Centers for technical assistance and training.

» GeoLibrary Contract Coordinator: acts as staff to the board. Looks for grant
opportunities and does work of applying for grants. Does contracting for state
supported GIS activity (i.e. getting land cover, ESRI® blanket contract,
GeoService Center establishment and funding, etc.). The Contract Coordinator
will administer the state grant program money, apportioning funding for
development of parcel, zoning and open space grant money, for example.

2.2.5.2 Creation of Regional Geographic Service Centers (GeoService Centers):

Obtaining technical assistance frequently and on demand was the most widely reported
unmet need during the Needs Assessment interview process. Providing this service, and
expanding GIS literacy and utility among a growing user base in Maine will require a
support structure distributed throughout the state. Because of the size of Maine and the
different issues facing different areas, regional centers are a workable solution for
assisting with the delivery of GIS services. Simply purchasing GIS software and data will
not create a functioning body of users. To fully enable the use of this technology,
regional centers should be established and encouraged. Thiswill assist users with the
tools, data and practices necessary to feed Maine' s Public Library of Geographic
Information (GeoLibrary). The Regional GIS Service Centers (GeoService Centers) will:
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* Provide assistance to
municipalities without GIS
capabilities of their own. Many
municipalities are years away
from having the capacity to
maintain GIS independently.
Some will never achieve this
capacity. But all should have
access to one or more
GeoService Centers to ensure
that they may receive the full
value of the growing Maine
GISinfrastructure.

* Answer common technical
guestions (e.g. how can a data
set be projected into the
appropriate coordinate system?)

e Assistin Specifying
requirements for GIS services
and necessary budgets for
accomplishing work.

» Execute contractsfor GIS
work with private sector.

* Understand the

fundamentals of the Maine

Public Library of Geographic
Information. Thiswill include validation requirements for data that has been
enhanced or created with state funding in preparation for itsinclusion into the
GeoL.ibrary.

» Enforce the Maine geographic data standards as published by the GeoL.ibrary.

» Foster GIS education. Thiswill include assistance in basic application devel opment
and be targeted to Maine issues and Maine data.

Initial GeoService Center activity will likely occur within the eleven existing Regional
Councils. These vary considerably in their knowledge and capacities for managing GIS,
but they understand the regional mapping needs of their constituent communities and
many of the areas where GIS is most needed.

While the GeoLibrary Board will have ultimate discretion in determining what entities
qualify as GeoService Centers, it is clear that Regional Councils are not the only
candidate locations. Innovative public-private or quasi-private partnerships might be
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encouraged as GeoService Centers. The GeoLibrary Board should encourage the
creation, evaluation, and renewal of GeoService Centers that best help to meet the goals
of thisplan. GeoService Centers should be evaluated on their ability and capability to
reach a broad range of public and private interests and in meeting the purposes of this
plan and the GeoL.ibrary.

Land trusts or large municipalities with established GIS and excess technical capacity
could serveinthisrole, especially in areas where regional councils are not technically
qualified to provide these services.

Private companies might also be able to serve as GeoService Centers. Two of the
primary contractual obligations of GeoService Centers will be enforcement of spatial data
standards and providing technical support to GIS users. In many cases strong
relationships already exist between private firms and client GIS users. Devel opment and
maintenance of these systems benefit significantly by strong, ongoing interpersonal
relationships, and where these already exist the GeoLibrary should seek to strengthen
them.

Private rates for performing GIS work will likely be higher than those charged by
regional councils, but experience has shown that this will not price the private sector out
of the market. The private sector has a much more nimble capacity to scale servicesto
needs and adjust quickly to changing circumstances, and if initiatives in southern New
England are any indication, it will be essential to have such excess capacity availablein
the GeoService Center community. A public-private partnership of this sort should foster
alively development environment for innovative approaches to problem solving.

2.3 Implementation Issues

2.3.1 Governance and The Maine Public Library of Geographic
Information Board

Recognizing that an ongoing governance structure is vital to the successful
implementation of the recommendations outlined in section 2.2, the Steering
Committee collaboratively developed, and unanimously endorsed draft statutory
language to establish the Maine Public Library of Geographic Information and a
governing Board. (See Attachment F for a copy of the entire draft.) If enacted, the
Library will be charged in statute to serve the needs of citizens, businesses and all
levels of government, by providing a standardized, networked clearinghouse of all
geographic information available for public use within Maine.

In overseeing the Library, the Board will work in partnership with municipal and
county data custodians to provide electronic copies of al geographic information
produced with State moneysto the Library. In addition, to reduce redundanciesin
the creation, verification and maintenance of public geographic information, State
agency data custodians will provide the Library with electronic copies of geographic
information funded by any source of public funds or grants. Federal agencies and
private organizations may also volunteer datato the Library. The draft legislation
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specifies that organizations, which submit information to the Library for public use,
will not be held liable for any use of that information. While the Board may develop
appropriate internal services to facilitate generalized access and use of Library data,
the Board will not compete directly with services provided by private enterprise.

The Maine Public Library of Geographic Information Board’s 15 members represent
stakeholders from State agencies, counties, regiona councils, municipalities, public
utilities, and private sector GIS vendors. The University of Maine, environmental, real
estate and development interests, and the public are also represented on the Board. The
President of the Senate, the Speaker of the House and the Governor each appoint
members to three-year terms. The Board will oversee Library operations; establish and
maintain standards, rules and policies regarding data to be placed in the Library;
coordinate public geographic information; set priorities, approve expenditures of funds;
seek partnerships; resolve disputes; conduct studies; and report annually to the
Legidature. With respect to standards and policies, the Board has broad powers. If the
draft legidation is enacted without change, the Board will set standards and policies
regarding:

* Methods of access and delivery of information held by the Library,
» Geographic Information System technical specifications,

» Data content, metadata, and security including guideline criteriafor accepting
third party data from data custodians or data volunteered by the private sector,

* Privacy and how it will be protected,
* Mechanismsto correct inaccuracies, and

» Datavalidation tools and processes.

The draft legislation also authorizes the Board to establish fees for el ectronic copies of
Library data that are not more than three times the actual cost of reproduction. Lastly, it
specifies that the presence of datain the Library does not, by itself, make that information
apublic record.

Finally, it isimportant to recognize that the new Board isresponsible for GISon a
statewide, inter-governmental level. It isanticipated that the new Board will work
closely with existing coordinating bodies, such as the GIS Executive Council, which
represents state government interests. The GIS Executive Council will be akey ally for
helping to expand GIS in Maine and in helping the Board implement policies as they
pertain to state government agencies.

2.3.2 Protection of privacy

With increasing adoption of the World Wide Web and in light of security concerns raised
in the aftermath of September 11" there is legitimate, increased attention on preserving
privacy inthe digital age. Moreinformation is more readily available than ever before.
Pursuing an expanded statewide GIS and the development of the GeoL ibrary raises
important questions of whether privacy is compromised by creating and facilitating the
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distribution further spatial data layers. As such, the Steering Committee created a sub-
committee to examine these issues and this report reflects the findings of that sub-
committee.

It is clear that the state’ s spatia
data, whether in digital or hard
copy format, is part of the “public
record”. Hence, amost all** of the
data sets under discussion are
public documents that can be
accessed by the genera public. No
new privacy issues are raised
simply because the public records
in question happen to be maps.

In addition, there is already wide
spatial data availability through
publicly available commercial
sources. For example, the figure
to the left shows an aerial photo
image of the Maine State House
complex taken from the publicly
available, free MapQuest.Com
site. While these types of data
sources have different content and
quality than what is being discussed for the GeoL.ibrary, the fact remains that it is already
relatively easy to locate detailed spatial datafor Maine viathe web.

While agreeing these are public records, the sub-committee also discussed potential
mechanisms that could be added to a web-based distribution of GeoLibrary content.
These mechanisms include, but are not limited to things such as arequest for “opt out” of
one' s records or the wholesale suppression of certain types of information such as
property owner names. Web based technologies provide multiple options for instituting
these types of privacy protections. In addition, web server technologies provide tools for
assessing the computer connections that are looking at various data sets. For example,
Maine' s InforMe system tracks users of their system and can gain a general sense of
“who’slooking at what”. Such tracking can help identify suspicious or inappropriate
usage of the system while also alowing the serving organization to better understand
what types of services are most in demand.

The burden of responsibility for determining privacy standards rests with the original data
custodian and privacy will be one of the details contained within the Memorandum of
Understanding governing the data transfer agreement between original custodians and the

1 There are alimited number of data sets, such as the location of endangered species habitats or
archaeological sites, which have statutory exemptions from Freedom of Information statutes.
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GeoLibrary. The GeoLibrary, inturn, must ensure that only necessary and appropriate
information is made available to the public. The concern is neither new nor unique to
geographic data. In fact, the State has significant experience with suppressing certain
fields of data within public records (e.g. taxpayer and sales tax records) and has already
successfully addressed the privacy issue from a shared portal environment similar to the
GeoL.ibrary through the InforMe Board.

Ultimately, the Steering Committee has confidence that appropriate safeguards on
privacy can be instituted through the GeoL.ibrary. It isrecommended that the newly
formed GeoL ibrary Board undertake the development of a specific privacy protection
policy, and a plan for implementing that policy.
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3 Development Tracking

3.1 Overview

Development tracking at its most basic is the measurement of change in land use brought
about by human development. Quantifying this change is essential in order to assess
evolving needs in infrastructure planning and evaluate environmental implications. The
State of Maine currently has no uniform and consistent method of capturing this change.

Before any system can be developed, Maine needs to prioritize what data describing these
impacts and changes are necessary to adequately inform analysis, planning and
policymaking. What development is most necessary to track? Isit growth of public
infrastructure? Isit the number of new houses with the fiscal and environmental impacts
this creates? Isit land cover, or the measure of impervious surface (roads, structures,
parking areas) vs. farmed or forested land with their respective influences on stormwater
runoff and habitat disturbance? Isit the changing size and ownership pattern of land
parcels? Isit the actual organization of the built environment within a developed area
and the impacts this has on service delivery and community character? The answersto
these questions have serious implications on the preferred system of development
tracking to be implemented.

The challenge of this analysisisto determine Maine' s most useful and cost-effective
approach in pursuit of development tracking in the near-term future, informed by the
strengths, limitations, challenges and costs of the various options.

The following objectives will guide this analysis:

1. Development tracking needs to be implemented statewide but must remain useful at
municipal scales and accuracies.

2. The system should be operational in a short period of time (within 12 months).
3. The system must be economical to build, maintain and operate.

4. The system must integrate cleanly with higher accuracy data as such data becomes
available.

5. The growth indication data must contain atemporal component. These must be
compatible with a baseline going forward. Data from 2002 should be directly
comparable with data from 2012 or 2020.

6. All data utilized in development tracking must be retained in the Maine Public
Library of Geographic Information: Thereis to be zero dataloss and no stranded
investment where state funding is used to create these products.

3.1.1 Development Tracking is an Integrated Subset of the Statewide Plan

The overall Maine GIS data enhancement initiative outlined in this report is being
designed to address many of the foundation requirements of creating effective
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development tracking. If the recommended program is implemented, many genera data
improvements will occur: Roads, updated regularly and accurately and including
information about type and condition as well as address information, will provide a
network useful for geo-coding new devel opment and quantifying impervious surface
area. Land cover will be captured and classified using satellite imagery, producing useful
information describing agriculture, forest types and devel oped areas at scales suitable to
watershed or regional analysis. Zoning districts will be more thoroughly and consistently
automated and made available in digital format. Highly accurate aeria photography will
be completed for the whole of the state and distributed freely through the Public Library
of Geographic Information.

Still, none of these data products will capture land use and development changein a
manner satisfying multi-scale utility and accuracy or near-term statewide availability.
Additional growth indicator data must be added to the Geographic Library to establish
the baseline of developed area and measure change moving forward.

3.2 Data Sources

3.2.1 Development May Be Described by Different Data Types

The following comparison of the various data feature types will serve as a guide to the
different classes of development indicators. The choices made between these will largely
determine what analysis and presentation products will be feasible, and help define the
specific data collection and maintenance challenges ahead.

The basic data types useful for development tracking can be grouped into line-based,
point-based, polygon-based or image-derived strategies. These vary enormously in cost
to implement aswell asin analytic utility. Following isabrief description of each.

3.21.1 Linebased

The following set of three imagesis a sequence illustrating progressive development over
time as measured by aline based system. These lines represent existing roads captured
by the GIS at uniform intervals of time. The pattern is clear, though not extremely
detailed or informative.

Figure 3-1: GROWTH INDICATED by LINES (ROADS)
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Road centerline data figure importantly in current Maine GIS, and are not presently being
fully utilized for their development tracking capabilities. Road lines may be buffered to
approximate developed land, as has been undertaken in some areas by Inland Fisheries
and Wildlife. They can be converted to polygonal datato produce a composite of
undeveloped un-roaded areas or “eco-blocks,” such as those currently being used by The
Nature Conservancy or in asimilar format by the Department of Conservation Natural
Areas Program. They can be modeled according to their functional classes and other
attributes from the rich data set maintained by the Department of Transportation. DOT’s
Travel Demand Model for forecasting statewide traffic growth may be called upon to
augment the development tracking system. Thisis especially true to the extent it can be
used to measure and model urban popul ation and employment dispersal to non-urbanized
areasin the state.

Some of the most useful line-based approaches to development tracking system follow.

Roads

New development can be captured asit is added to the E-911 road network.
Development tracking can piggyback on the existing system as communities report new
road development to MeGI 'S through the established addressing methodology. Thereisa
fully developed process established for feeding data into this system that involves nearly
every community in the state. Of the 492 organized townshipsin Maine, 323 have
presently completed the MeGIS E-911 readdressing process, which involves globally
positioning existing road centerlines and creating address ranges for structures along the
roads. All but 16 organized municipalities are participating in the addressing system in
some way. Approximately 125 of the 422 unorganized townships are also being
readdressed for E-911. To maintain the system, municipal addressing officers are
instructed to notify MeGIS when new roads are developed. MeGI S then sends a
contractor to globally position the new road centerline to be added to the statewide
network. The number of participants required to successfully operate the initiative
provides some sense of the complexity in maintaining even this simple line-based
development measurement layer.

DOT roads, to the extent that they are actively updated, provide similar capabilities and
possess arich set of attributes. The updating methodology for DOT is focused more on
public road modeling, so it is not as desirable a source as the E-911 layer for monitoring
growth at the fine capillaries of the transportation network where the much of the
residential building occurs.

When these two roads layers are combined as is planned within the next year, asingle
source will be available providing the best qualities of each. Spatial accuracy will be
assured by the constant updating efforts of the E-911 program, attached to the rich
attribute set maintained by the DOT.

Private source roads can aso provide data tracking of this variety. Vendors such as
GDT, ETAK, and NavTech develop and sell accurate GIS road networks. These vendors
purchase Maine DOT and MeGIS data, integrate it with other sources, package it
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commercialy, then charge $5,000 or more per year to re-license it as a statewide layer to
end users. Most of the quality improvement is feature enhancement in densely populated
areas to ensure proper road directionality, geometry and intersection integrity for
navigationa purposes. This data product succeedsin year-to-year consistency, but fails
the requirement of statewide accuracy, especialy inrural areas.

Linear Infrastructure

Public water and sewered areas as defined by physical infrastructure locations are another
linear data source, and in certain cases far more useful to development tracking than
street centerlines. Thisistrue even if these features are only captured to planning level or
schematic accuracy. Sewer extensions almost universally portend land subdivision and
infill as soil percolation requirements or contaminant loading limits are eliminated with
their construction. These data are digitally available for most sewered areasin Maine, at
least as system-wide schematics, and could be quickly automated from existing hardcopy
system maps el sewhere. Costs for maintaining these data could likely be at |east partially
offset by the utilities themselves. These data are obviously uselessin non-sewered areas,
or the overwhelming majority of the state.

Electrical, telephone or data distribution utilities are useful as predictive indicators of
development as well as built environment. Accurate maps of communication capacities,
including fiber networks, broadband cable and DSL access areas, are predictors of future
developmental and demographic change as well as helpful components in characterizing
the current state of development. Both Bangor Hydro and Central Maine Power maintain
detailed GIS layers of their entire electrical transmission and distribution systems.

There are conflicting sentiments among Maine utilities regarding exchange and sharing
of proprietary system data with state agencies or the public at large. Reasons for
opposition include liability concerns associated with potential datainaccuracies, faulty
analysis undertaken beyond the utility’ s control, and missed opportunities of
capitalization by the utility on data that have in most cases been very expensive to
acquire. Typically water and sewer utilities are more willing to freely exchange data than
electrical and communications utilities.

3.2.1.2 Point-based

The next three images illustrate the same development sequence as above using points.
The lines are retained for reference, asthey will be available statewide and likely used as
the addressmatching source data. The points represent approximate center locations
(centroids) of a growing number of property parcels. By itself this picture does not
guantify what manner of physical development is occurring. With these anchor points
established though, other data sources such as municipal assessing records or county
Registry of Deeds data could be attached to augment them. Visually this product would
have a similar appearance whether collected using global positioning equipment or
interpreted from aerial orthophotography.
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Figure 3-2: GROWTH INDICATED by POINTS (with Roads)

Geocoded Pemits

Assigning geo-located points to each individual property provides a more accurate means
of tracking development than any linear features alone. This approach is used by New

Y ork State and elsewhere to track real estate parcels. The latitude and longitude
coordinates of these properties are approximate, based on the size and location of the land
parcels, but they are linked to assessing data and can be mapped thematically. In Maine
the logical way to capture this type of feature set would be to geocode address records of
one or more growth indicators.

Building per mits are a good example of this, though in Maine these are not reported
uniformly statewide and no aggregation point exists at which those that are reported can
be summarized at a state level. New housing units authorized by building permitsin
2000 numbered approximately 6,200.

Plumbing Per mits are more universally available and presently aggregated in the DHS
Wastewater and Plumbing Control Program. Approximately 40,000 plumbing permits
are processed annually (generating $275,000 in dedicated revenue). It should be feasible
to work with sewer districts to collect new and upgraded sewer connections to
supplement the plumbing permit data and provide essentially full statewide coverage.

Utility Pole Permits. Maine utilities are required to get permits in cases where they are
going to be adding polesto the network. In cases where areas are being electrified in
anticipation of building, such permits constitute a useful advance indicator of
development. When the poles have been set, their GPS' d |ocations with date installed are
maintained by the utility. These data would be valuable from a devel opment tracking
perspective, but utilities are typically unwilling to share them. It ishighly unlikely that
CMP or Bangor Hydro will voluntarily share their pole location data with the State
Planning Office or other state agenciesto assist thisinitiative.

Electrical Connection Permits. The Subdivision Control Law and the Shoreland Zoning
Law of Maine prohibit a public utility from installing servicesto alot in a subdivision
(Title 30, Subsection 4956.4), or a structure in a shoreland area (Title 38, Subsection 444)
without appropriate municipal authorizations. The necessary authorization forms are
provided by the electric utilities and processed by municipa code officers, inspectors and
sometimes volunteer selectmen or planning board members. Once completed these are
re-submitted to the utilities prior to physical electric hookups. Since these forms must
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pass through town offices and city halls to have map/lot numbers and appropriate
signatures added, the constitute a potential collection point for valuable growth indicator
data.

Telephone Connection Data

Telephone connection data are maintained as a compl ete data set by Verizon, which is
under contract with the state for maintaining the Enhanced 911 database. Like electrical
utility connection data these present a potentially valuable resource for tracking growth:
despite the cellular revolution, nearly every Maine structure contains phone service and
the data require accurate address information for emergency response. But these are also
private, proprietary data protected through complex negotiations for a single-use purpose,
making them unlikely components of a devel opment tracking system. Given the close
working relationship between MeGIS and the E911 project, it might be possible to
explore whether a subset of this database might be appropriately made available for
development tracking purposes. If determined to be feasible, such a step may require
statutory authorization.

Municipal Addressing Records

One of the changes made with the enactment of Maine' s E911 system is that official
physical addresses, which also serve as postal addresses, are assigned by municipalities.
During development of the statewide system, 431 towns (330 organized and 98
unorganized territory townships) had points collected. These consist of locations
corresponding to driveways and front doors of structures, and these points have been
snapped to accurately geocoded address centerlines. Each point represents an existing
structure and was assigned an address. Each point was also coded to indicate whether it
was aresidential, commercial, industrial, public use and of one or more units. Municipal
addressing committees verified and corrected the field work to arrive at avery accurate
rendering of existing structural development at the time the points were gathered. These
points are now all geocoded by address and municipalities have been and will continue to
assign addresses for all new structures asthey are built. Physical addresses must be
assigned by amunicipality before mail can be delivered or utility service can be
established. Therefore, in the vast mgjority of instances (other than remote seasonal
cases), municipal addressing can be expected to occur.

This system is one which should be further explored to determine its feasibility for use
for development tracking. At thistime thereis no plan or mechanism for centralized
collection of new address points as the E911 system itself is fed through the Verizon
telephone database described above. The large number of municipal officials that would
need to participate in such a data gathering project is a clear hurdle for this approach but
they are already established and networked through communication related to the E911
and road centerline file updating processes. On the plus side, the maps provided to the
municipalities who engaged in the addressing process are extremely popular, used by fire
departments and other officials, and represent an active routine exposure to GIS at the
local level. During the process of verifying these maps, addressing committees gained an
awareness of new development that had been occurring in their communities. A
development tracking system that returned updated maps to municipalities would have
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recognized local value for multiple purposes. 1n any event, the archived set of points
from the date of collection sometime over the last 8 years provides a critical base dataset
from which to calculate change.

3.21.2.1 FineTuning Locational Points

Slightly more accurate than addressmatched permit locations will be layers consisting of
structures or other visible features that have been digitized to current orthophotography or
captured in the field with GPS receivers.

An example of thiswould be using the E-911 lines layer to addressmatch permit
locations, then manually adjusting these to correct locations over current orthophoto
imagery. This presupposes the existence of current aerial or satellite photography
containing all evidence of new development. Since statewide 1-meter digital ortho
guadrangle data represents a funding outlay of well over $3 million using current
technology, this would be an extremely expensive approach for capturing new growth at
regular intervals.

But such imagery would still provide a valuable resource in the locational tuning process.
The E-911 program has created accurate, addressmatched points for 431 towns (330
organized and 98 unorganized territory townships) and “snapped” these to locations on
road centerlines like a string of pearls. These “pearls’ consist of locations corresponding
to driveways and front doors of structures and include attribute information describing
which side of the road they belong on.

Since new development constitutes only asmall percentage of all built structures, the vast
majority of these points could be quickly and easily migrated to appropriate roof
locations on the DOQQ photographs.

Satellite-captured 10 meter panchromatic SPOT imagery could provide amargina basis
for augmenting out of data photography, but it would need to be purchased frequently.
MeGIS took delivery on statewide SPOT imagery in 2001 and this datais licensed for
use by all government and educational usersin the state. Current cost of thisis
approximately $15,000/year.

Thelevel of effort involved in migrating large numbers of points this way would vary
widely according to methodology used. Currently the process can be undertaken easily
and effectively using out of the box ArcView 3.2 with data that currently can be
downloaded from the MeGIS web site (except for the address points themselves). Itis
tedious work, but with an optimally configured operating environment productivity could
easily exceed 250 points per hour. Attachment of crucial Map/Block/L ot attribute
information would slow the process considerably but properly formatting and integrating
existing assessing tables prior to the positioning process would increase productivity.
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Approaches would vary depending on availability and condition of assessing data, but
one hypothetical strategy would involve the following steps:

1. Select all assessing records taxed for containing structural improvements on the
property

2. Match these assessing addresses to addresses derived from point locations on
lines, and Link tables

3. Uselinked tablesto display address, owner hame and Map/Block/Lot information
to technician

4. Using these attribute hints, guide the point from the centerline to its appropriate
rooftop location

5. With the points correctly places, generate a geographically-derived unique
identifier and drop all fields except the Map/Block/L ot concatenation from the
points attributes.

The result of this process would be a point set correctly positioned over structures with a
unique identifier recognizable to MeGI S and the State Planning Office, that could be used
by the municipality to visually display attributes of its entire ng database.

With the foundation points in place this asimilar process could be used to capture newly
occurring development. Ideally the technology for doing so would be made accessible to
alarge group of collaborating data maintainers using Web-based point and attribute
editing tools.

3.2.1.3 Polygon-based

3.2.1.3.1 Property Parcels

The next three images are atime sequence illustrating development of this same land as
depicted with property parcels. These paint amuch clearer and more accurate picture of
property fragmentation, describing precisely how land is fractured into smaller and
denser units of consumption. These data are typically maintained by individual
municipal assessing departments, and represent a very expensive and complex data
creation and maintenance challenge. Not only must the polygons be kept up to date, but
the underlying attribute information with the many fields of information used to assess
property values must maintain their precise linkage to them.

%

Vi

Figure 3-3: GROWTH INDICATED by POLYGONS (PARCELS)
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Parcels are the standard of land use measurement for they represent the legal boundaries
of ownership. As GIS features, parcels are extremely useful in that they can be
graphically depicted using various colors or symbols that correspond to their underlying
attribute values. For instance, a GIS user can ask a map which parcels are contained in a
given zoning district and light these up, painting an accurate picture of the district asa
whole. Or properties of a particular value range can be selected and displayed as a subset
of the whole. The same queries using points provide no sense of the corresponding area
of selected parcels.

Statewide property parcel—based development tracking will require participation of
potentially hundreds of individual data maintainers. Numerous states have struggled with
the creation and maintenance of parcel data over their entire land area, but none has
succeeded yet. As an example, Tennessee is presently undertaking a statewide initiative,
and is estimating a total cost of over $50 million to complete.

Ultimately parcels cannot be kept out of a statewide development tracking strategy. This
is because they are maintained locally and contain the best technical information relating
to geometric dimensions and property condition. As part of the Statewide GIS
Implementation Plan, parcels will continue to be developed independently in different
parts of the state according to available resources and need. Currently more than 75
communities maintain digital parcels or have them in process (including the entire
Unorganized Territory under the jurisdiction of LURC and the Maine Revenue Service),
though these are stored and updated according to a variety of scales, accuracies and
formats, and can't be effectively integrated without more consistency of content and
maintenance. It isessential to recognize that a point-based devel opment tracking
system that positions these points accurately will accelerate parcel development and
utilization by serving as the automatic link to assessing databases. With such pointsin
place, as soon as parcel lines are accurately drawn they can be lit up with the best
available attribute information.

The statewide GIS implementation plan proposes creation of strict standards to guide
future parcel development and maintenance. All data developed using state funding will
be required to meet these standards and will reside in the Public Library of Geographic
Information. With proper funding and technical incentives, parcel development will be
fostered in areas experiencing or subject to the most serious growth pressures and their
unified format will facilitate regional and watershed-wide analysis.

However, for at least the next five years parcels will remain a spotty and undependable
data source for development tracking statewide.

3.21.3.2 Other parce Uses

Parcel polygons can also be useful in development tracking as subsets of municipality-
wide layers. Subdivision plans and land surveys undertaken as conveyance instruments
in land ownership transactions could be collected and integrated. If every property
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survey undertaken in the state every year could be acquired, geographically registered
and digitized into the Library of Geographic Information, an invaluable devel opment
tracking source would be created. Unfortunately thisis not datathat is captured at
Registries of Deeds or anywhere else. County Registries of Deeds are not map-centric,
and the critical link between book/page > map/lot > parcel geometry is not made until
individual assessorsinterpret deed references and make changes locally. Streamlining
this process and facilitating clean communication between these intimately connected
data sets could revolutionize land modeling and visualization.

Unfortunately, barring huge advances in coordination among surveyors and a well-staffed
collection mechanism to draw these resources into the Library, thiswill not be a
dependable source of statewide development tracking data for a number of years.

Another polygon-based devel opment indicator consists of building footprints and other
accurately digitized planimetric features. These are the ultimate resource for visually
describing the state of development in a mapped environment. Such feature locations and
shapes provide extremely accurate representations of not only where the buildings are but
their precise geometric shapes, whether streets include sidewalks, the configuration of
driveways and even locations of fire hydrants and public benches. The comparison of
such adata product (at right) with the line-point composite is striking.

Figure 3-4: POINT and POLYGON DATA COMPARISON

The mechanism for capturing these features involves technical tracing of shapes from
highly accurate aerial photographs and is extremely expensive, often costing hundreds of
thousands of dollars for asingle community. A few of the highly urbanized areas of the
state have undertaken development of this high quality data, but it is outside the reach of
most jurisdictions and will continue to be so for many years.

3.2.1.4 Imagery-Derived Tracking

A wide array of imagery sources exists that provide utility in development tracking.
These include conventional aerial photography and orthophotography (images with their
distortion corrected to allow them to layer correctly with other mapped features) to a
growing array of satellite-acquired data that include varying color and resolution
characteristics. These are commercially available at awide range of prices.
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For purposes of development tracking, higher resolution is generally better. Resolution
describes the size on the ground of the pixels constituting the image (e.g., 1-meter
imagery isamosaic of individual shades, each measuring one square meter on the
ground). The ability to discern individual roof shapes and other built features rather than
vague shades and colors aids in feature detection, and is impossible using a product like
30-meter Landsat imagery and marginal using 10-meter SPOT. File sizeincreases
dramatically with resolution.

Cost also increases with resolution. Maine has recently taken delivery on statewide
satellite (SPOT) imagery at 10-meter resolution for a cost of about $15,000. The City of
Saco has just spent $30,000 for 6” resolution data for its relatively small municipal area.

Coarseness of imagery does not preclude it from being useful for development tracking.
If it can be captured in arepeatable fashion year to year and isinexpensive it can provide
alot of utility for regional or statewide analysis. Remotely sensed (captured from
cameras on satellites) data meets these criteria. The following table summarizes some of
the more common satellite data sources currently used for development tracking and land

cover classification over the continental United States.

Black and STATEWIDE STATEWIDE

SOURCE White COST (B&W) Color COST (COLOR) Comments

Both bands are captured onboard simultaneously. Can be fused

and co-registered. Satellite has only been up 2-3 years. Scenes

are 180km/side. Should be rectified using best available DEMs.
LandSat7 15 meter 30 meter $6,500 Captured (satellite flyover) ever two weeks. Should be obtai

Maine has purchased SPOT statewide as of 09/2001. Often used

with 30meter Landsat for "colorization" Color is derived from fusing
SPOT 10 meter 10 meter $15,000 with LandSat7 imagery

(4) visible bands. B&W and color can be fused. Engineered like old
IRS 5 meter $250,000 20 meter $250,000 LandSat.

(4) visible bands. Just announced a price reduction. Problems with
Space Imaging cloud cover. Guarantees no better than 20% cloud cover. Prices
IKONOS 4 meter $2,500,000 1 meter $3,800,000 will probably drop again by summer 2002.

(4) multispectral bands (3 color, 1 IR) Launches Q2 2002; will be
SPOT5 2.5 meter 10 meter used to upgrade 10meter offerings
EROS (Israeli) 1.5 meter $1,800,000 N/A "Guarantees" cloudless coverage in 6 satellite passes.

Recently launched. Quickbird Satellite. Good data in 4-5 bands.
Digital Globe 61 cm 2.44 meter Won't be commercially available until end of 2002

Average vendor prices for statewide at uniform half meter resolution.
Aerial Significant savings will be yielded by varialbe resolution capture over
Orthophotography .5 meter $2,300,000 .5 meter $2,900,000 different areas of state.

Table 3-1: REMOTE SENSING (Satellite) IMAGERY DATA

3.3 Development Tracking Implementation

3.3.1 Point Based System

The most likely candidate data layer suitable for Maine development tracking will be
point-based. Parcel polygons, linear features or data captured from repeated satellite or
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aerial photography will be used collaterally and integrated going forward, but
complications in standardized, statewide collection and cost prohibitions make points a
better initial development indicator.

The point feature layer must provide a dependable anchor to attach underlying attribute
data. It must be collected with good spatial accuracy and both physical, recorded address
and Map/Block/Lot identification. Thiswill permit forward and backward compatibility
with data maintained on the property at municipal, regiona and state levels.
Map/Block/Lot will provide alink to most data maintained at Registries of Deeds and
municipal offices such as Assessing. Accurate addresses will allow the datato link to
most other data sources.

One of the attribute fields in the point layer will contain date information, corresponding
to either a permitting event or the date of the feature’ s entry into the system. This date
value will allow analysis of development patterns over time. The points should also
contain attribute information defining them as commercia or residential and enumerating
the number of unitsif residential.

Of the numerous data layers investigated, each offers potential benefits as afoundation
growth indicator, although none is an obvious winner. For purposes of system

illustration the points derived from the Electrical Connection Certification form may be
considered as a promising candidate. Most of the essential components of a point-based
growth indicator are covered by this layer, and there is an existing collection
methodology for assembling and aggregating the points. The form used for data
collection is standard among all electrified areas statewide. A copy of thisformis
included in this document as Attachment G.

The preliminary table structure below describes the basic data that would be collected to
fulfill this layer’ s role as a development tracking growth indication layer.

TYPE and VALID

FIELD FIELD DESCRIPTION VALUES
Maine Public L brary of Geographic

MPLGIL_ID Information Identification Number STRING
MAP Municipal Map Sheet Number STRING
BLOCK Municipal Block Number STRING
LOT Municipal Lot Number STRING
ST_NUM Street Address Number STRING
ST_NAME Street Name STRING
ST_SUFFX Street Name Suffix STRING
ZIPCODE Physical Zip Code ZIP
COMRES Commercial or Residential Flag STRING < C/R >
CON_DATE Connection Date DATE
UNITS Number of Units (If Residential) FLOATING POINT

Table 3-2: Development Tracking POINTS DATA DEFINITION

The uniqgue MPLGI_ID that is used to index these points will serve as astable,
dependable locator to which many other sources of data can be attached. It would likely
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be a concatenated x,y pair in Maine's standard UTM Zone 19 meters projection. This
would represent the physical structure location as closely as it could be ascertained either
visually from orthophotos or via GPS. Using this strategy would guarantee uniqueness
and eliminate the need to test the ID against the existing bank of already assigned
numbers before committing it to the structure. The number could be two integers
separated by an underscore, and would look like:

430200_4925620

Thisidentifier could also be used to integrate the high quality geocoded data delivered as
part of the E-911 project. While these are snapped to road centerlines and as such don’t
specifically represent structure locations, their accuracy on lines would facilitate efficient
mass-rel ocating over orthophotos to positionally correct them. Existing points could be
dragged into the roof area or footprint apparent on the photograph. In cases where parcels
exist, Map/Block/Lot could be automatically assigned via a spatia join.

Newly constructed buildings wouldn’t be locatabl e this way, but utilizing the existing
capabilities of the E-911 municipal addressing officers these points could be added with a
high degree of accuracy.

Ideally an online tool would be available to facilitate this datainput. Thiswould be a
simple interface allowing the user to visually navigate to a location based on road
centerlines and orthophotographs, then add a point with appropriate Map/Block/L ot
identification and send this to the GeoL.ibrary for validation and incorporation into the
overall datalayer.

As the universe of mapped structure locations increases, the MPLGI_ID could become a
de facto standard for home and business locations in the State of Maine. Any number of
attributes could then be mapped to these with superior ease and confidence. Whether
building or plumbing permits, telephone connection data, well contamination reports,
epidemiological, noise or animal nuisance data, the presence of aMPLGI_ID will permit
high accuracy mapping to a common point.

3.3.2 Human & Technical Resource Requirements of Development
Tracking

Data Collection

The necessary data components to feed the system could be collected by municipal
addressing officers or town code enforcement officers when assembling necessary
information to fulfill electrical connection sign off. A mature system would include a
Web application that allowed the point to be placed on adigital map including a
combination of orthophotography, attributed roads and other reference features. Along
with the point the officer would populate all appropriate data fields and submit the data to
the Public GeoL.ibrary. An appropriate MPLGI_ID would be assigned. Additionaly, the
data could be transmitted to the electric utility company to fulfill the certification

Maine Resolve 23 GIS Needs Assessment & Implementation Plan January, 2002
Applied Geographics, Inc. Page: 55



requirement for the new structure. Thiswould eliminate the need for conveyance of
paper documents.

Because the ultimate objective of this system would be an exhaustive, statewide
structures database, the large number of existing structure points would need to be
repositioned from their current road centerlines to within the footprints of the buildings
themselves.

Data Users

Ideally a development tracking system will be useful and accessible to all levels of
government and the general public. At its most basic, the system must be useable by the
State Planning Office to illustrate statewide growth patterns over successive intervals of
time. The point data combined with rudimentary basemap layers (roads and political
boundaries) will satisfy this need. These data may be accessed through an Internet
application served from the Public Library of Geographic Information or another
location, or viewed locally using ArcView.

Dueto theinclusion of reference fields to the map, block and lot index, municipalities
will be able to link these points to their assessing records or other community data keyed
with these identifiers. They will also be able to relate them directly to parcel boundaries
if these exist. Infact, in towns where parcel polygons are digital and up to date, it will be
possible to harvest these for use in another system by referencing them through the
map/block/lot identifier.

Regional Councils will be able to use the structural age data derived from Connection
Date values or assessing information to uniformly assess al new construction within their
jurisdictions. These could be used in conjunction with all other data layersin the Public
GeoLibrary. Anayses based on proximity of new buildings to the approximately 200
mapped growth zones throughout the state would be atypical, easily executed query that
could be satisfied with these data without adding value through manipulated
repositioning.

Manually repositioning the address points to actual structure locations will enhance the
analytical value of the data by allowing more accurate GIS queries relating to impact on
sensitive areas such as wetlands and prime farmland soils. 1t might also be possible to
characterize relative building size and/or impervious surface coverage (e.g. < .25 acre,
.25-.49 acre, .5-1 acre, >1 acre) to assist in analyzing potential impacts. The cost-
effectiveness of this strategy should be tested through the pilot initiative described below
and integrated into the planned transition to a parcel-based system over time.

Technical Support

Regardless of which municipal official(s) is/are tapped to capture and report original
data, technical support will be required. Initially, thiswill require field support within
each municipal office, ideally provided through the regional GeoService Centers. For
municipalities that requested more assistance, the GeoService Centers might actually
perform the data gathering function on behalf of the municipality. Coordination for data
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acquisition would be provided through the GIS Outreach Coordinator of the Maine Public
Library of Geographic Information.

User support for applications would be provided by a combination of the Library
Outreach Coordinator as well as support staff at the various Maine GeoService Centers.

3.3.3 Pilot Application / Proof of Concept

In order to test the feasibility and efficiency of a development tracking solution based on
structure points, a pilot project should be implemented. This project would include a
small number of municipalities and would test application of software, data management
techniques and mobilization of human resources necessary to collaboratively capture and
maintain this planning resource. The critical components necessary to develop this
solution include:

» Creation of a Maine structures points file carrying a unique identifier and alink to
the municipal database (establishment of file standards). Thisincludes integrating
current E-911 feature attributes and devel oping a roll-up mechanism to alow for
local variation and statewide aggregation;

» Validation mechanism to ensure all changes comply with GeoL ibrary standards;
» Traningin the use of the point-manipulation application;

» Completing actual data capture;

* Determinining analytical value to all data users;

» Evauating administrative, financial and utilitarian aspects of the program;

» Making recommendations for moving forward.

Recommended but not essential add-on components that would enhance the effectiveness
of development tracking for resource impact analysis:

* Application (preferably Web-based) to facilitate manipulation of positional
accuracy of these points and addition of new points as structures are erected;

» Trainingin the use of the point-manipulation application.

Estimated costs for this pilot are outlined in Section 3.5.

3.3.4 Integrating Regulatory, Environmental and Demographic & Economic
Development Data

Along with the development tracking core growth indicators, the full suite of Public
GeoLibrary datawill be available for integration and analysis.

Regulatory Datainclude layers such as shoreland zoning, flood hazard areas and special
use overlays. These are necessary for delineating legal boundaries and attributes of
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physical land areas. Growth indicator information used in concert with regulatory data
will describe whether or not structures are being erected in conformance with legally
established boundaries.

Data sources used for modeling the natural environment that will be useful in
development tracking applications include water features, wetlands, soils (might be worth
mentioning prime farmland separately), slopes, aquifers, floodplains, conservation lands
and landuse/landcover data derived from satellite or aerial photography. These layers
will be essential for constructing buildout analysis scenarios and characterizing land as
having development potential. Environmental constraints data such as these can be
stacked to illustrate areas |east favorable to development potential. Plotting these
together with growth indicator points will reveal patterns where building is occurring at a
potential environmental danger or expense.

Economic development data include such layers as Tax Increment Financing Districts,
Business & Industrial parks and Mapped Growth Zones. Plotting development points
against Mapped Growth Zones will very quickly revea locations where growth is either
responding well to growth areaincentives or proliferating outside of planned boundaries.
Such a system will provide invaluable support to policy evaluation efforts such as
whether a Tax Increment Financing District actually attracted the desired devel opment
activity. Assessing attribute data would allow for ready analysis of investment
comparisons within and outside targeted districts and data such as number of jobs could
be easily related to geography.

An exhaustive list of data layers identified as suitable and applicable to devel opment
tracking is attached as Attachment H.

3.4 Advanced Development Tracking Applications

With the point-based growth indicator layer established, its maintenance and update
regimein place, and full integration with other GeoLibrary data sources ensured, the
foundation will be set to build a large number of high end planning and analysis
applications.
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Figure 3-5: APPLICATIONS OVERVIEW

Combining this information with the many layers of regulatory, environmental,
demographic and economic development data will permit development of a suite of tools
that may be used to accurately and incisively track and manage development in the state.
Descriptions of some of these follow.

3.4.1 Fiscal Impact Analysis Tools

An important, sophisticated application to permit Maine to analyze costs of recent
development in order support more informed and better managed future development.

3.4.2 Buildout Analysis Applications

Utilizing many of the layers in the GeoLibrary, buildout analysis will examine all of the
land resources of one or a collection of communities and assess the total amount of land
within that area that may be legally or practically developed. Combined with
exclusionary zoning data this sort of analysis can produce accurate totals of maximum
allowable home and business construction, water consumption, waste production and
population increase.
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3.4.3 Scenario Generators

Either adding to the buildout analysis environment or starting from scratch, scenario
generators permit users to test such inputs as additional zoning restrictions or special use
overlays, changes to minimum lot sizes or setbacks from sensitive resources, and

calcul ate the consequences of these changes. Assuming atown-wide minimum lot size of
one acre, for instance, atown can apply a5 acre minimum to a specified geographic area
and generate numbers quantifying how this will diminish population and resource |oad
totals. Integrating these data with information regarding school sizes, water distribution
and sewage treatment capacities, or watershed phosphorus loading limitations will
produce meaningful data that help to define sensible maximum growth targets.

3.4.4 Comprehensive Planning Map Support applications

Hundreds of communities throughout the state have completed comprehensive plans to
guide their development. Most of the mapping and geographic data associated with these
plans have not made it into GIS in such away that it is accessible or useful going
forward. Standardized mapping applications to support comprehensive planning should
be devel oped to streamline the map-making process and ensure that data resources used
in the plans do not get stranded in reports and orphaned from further use. Building these
tools so that they use or favor data meeting statewide standards for the GeoL ibrary will
fuel the feedback loop of ever-increasing spatial data accuracy.

3.4.5 Environmental Impact Analysis

Using development tracking points and their attributes to describe new population
growth, transportation analyses may be undertaken describing how movement will occur
to and from these points or clusters. Air quality & fuel consumption from trip frequency
& length may be calculated. Using DOT/MeGI S roads, comparative impervious surface
calculations may be made between new and early devel opment patterns.

3.4.6 Economic Development / Growth Zone Targeting

A final application type that will benefit enormously from current, accurate and
accessible spatial datawill be economic development tools. Encouraging robust
economic development of desired types in appropriate locations is the Holy Grail of
Smart Growth. GISisindispensable in this exercise, and the better the data, the more
likely such an application can be made redlity.

An economic development application will know the environmentally suitable places to
build, where regulations are favorable, what the neighborhood looks like, what the age,
education and economics of the population are, what infrastructure (sewer, water, electric
and transportation) systems are proximate and their carrying capacities, what properties
are available for sale, and whom to contact to purchase one. It will be able to display this
information clearly and quickly to anyone in the market with a computer and an Internet
connection.
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No statewide GIS can be considered mature until this type of application can be built and
maintained and begins reaping genuine benefits for the State of Maine.

3.5 Recommendations for System Implementation

This analysis suggests that a point-based system utilizing one or more of the available
indicators discussed above should be selected for short-term development tracking use.
This layer should be augmented where feasible with parcel and/or fine-tuning based on
air photo interpretation. It isalso recommended that the multitude of datalayers
developed and incorporated into the Maine Public Library of Geographic Information be
relied upon for analysis of the current and potential impacts of development.

To move this effort towards implementation, the following steps are recommended:

1. The State Planning Office should work with each of the parties responsible for
management of the point indicators described in Section 3.2.1.2 to further
document the mechanics of the collection of each of the point based indicators.
Owners and maintainers of these data should be encouraged to participate in the
data gathering elements of the development tracking system. Benefitsto each
party that would be asked to participate should be explored and marketed as a
reward for transmitting data.

2. Following this analysis, the most meaningful and cost-effective method that meets
the objectives laid out in Section 3.1 should be chosen for implementation. Itis
recommend that the State conduct a pilot level project as outlined in Section 3.3.3
to test one or more of the most promising approaches before implementing the
system on a statewide basis.

3. A pilot area should be chosen to test and prove the concepts of point-based
development tracking, and to uncover best procedures and establish costs for
scaling the methodology to a statewide program. The pilot communities should
end up with pointsthat link cleanly to their respective assessing databases, are
correctly positioned over existing structures, and are updated frequently and
locally.

4. To the extent that the data collection serves a multitude of user needs, this project
should be fully coordinated with the GeoL ibrary and rely on the regional
GeoService Centers for implementation assistance.

|on

Data should be collected locally and validated centrally. Efforts should be taken
to develop data input and maintenance software and procedures that permit input
collaborators with deep local knowledge but little exposure to GIS to contribute
meaningfully.
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The following table contains a rough approximation of the costs associated with
completing thisinitiative as both conservative and aggressive pilots and as a statewide

project.

Pilot: 5 Pilot:
Towns 50 Towns Statewide

Points File Standards development
and File Creation $10,000 $10,000 $10,000
Application Creation: Point
manipulation and tabular attribute
editor $50,000 $50,000 $75,000
Geolibrary Data Validator Software
writing and testing $10,000 $10,000 $25,000
Training $10,000 $30,000 $125,000
Data Capture and Maintenance
Support $20,000 $50,000 $240,000
Approximate Total Cost $100,000 $150,000 $475,000

Table 3-3: APPROXIMATE PILOT COSTS
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4 Benefit Analysis
What benefits will accrue by proceeding with this program?

4.1 Overview of Benefits

In order to make informed decisions about investing in a GIS program that meets the
needs of awide array of public and private organizations throughout Maine, it is
necessary to look at how the application of GIS will affect specific business and decision-
making processes and what the types of benefits will be.

4.1.1 Types of Benefits

There are five categories of benefits that can be realized through the application of GIS.
These are:

» Task Efficiencies

» Cost Avoidance

* Improvements and Additionsto Service
* Intangible Benefits

* Leveraged Investment

Task Efficiencies— Task efficiencies occur when the introduction of GIS into a business
process results in time savings, or even elimination of tasks. One example of thisisa
local assessing department using parcel datato compile an abutterslist. Another example
isthe use of GISin siting public facilities such as schools. By compiling spatial and
associated non-spatial datain GIS, multiple criteria associated with site selection can be
evaluated much more quickly than is possible when datais dispersed and in different
formats.

Cost Avoidance — Cost avoidance can be achieved when the application of GIS resultsin
decisions or actions that enable an organization to save money it would otherwise have
spent on business as usual. An example of cost avoidance isthe application of GIS for
vehiclerouting. Using GIS for bus routing, for example, can result in a significant
reduction of vehicle milestraveled and fuel used.

Without GIS, water models utilize approximations of the water distribution system that
do not match with their true locations, and therefore both the inputs to and the outputs of
the model are difficult to correlate with actual conditions. With GIS, model inputs can be
calculated from mapped data, such as population density. In addition, model output can
be mapped in meaningful ways, such as color coding pipes based on pressure against a
basemap of topographic relief.

| mprovements and Additions to Service — The application of GIS into an organization
can be an enabler, providing atown or department with tools to provide services that
would not be possible without the technology. Disaster preparedness and management is
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an example of improved service capabilities. By having important infrastructure,
environmental and demographic information compiled in GIS, officials can better
respond when disasters occur, such as the 1998 ice storm in Maine.

Another example of improvements to service can be seen in the use of GIS for water
modeling. Without GIS, models provide approximations of water flows and demands
based on estimated information about the water network that are programmed into the
model. With GIS the model can utilize specific information about the locations of water
assets, providing more accurate results and improved ability to serve the public’s demand
for water and water quality.

I ntangible Benefits - Intangible benefits can not be quantified in monetary terms, but are
nonetheless important in the justification of aGIS. For example, many municipalities
maintain paper data and plans that are old and are quickly deteriorating over time. By
converting these datato GIS format historic information that only one or two staff may
maintain in their heads is documented and made available to many more people to use
and understand. This availability and accessibility of information may provide huge
value by improving moral, inciting creativity and facilitating the sharing of ideas.
Additional examples of intangible benefits include improved image of the public
organization and improved customer service due to an improved ability to respond to
information requests.

Improved decision-making is another type of intangible benefit. For example, if GISis
used for the analysis of land acquisition for open space, it is possible to consider spatial
relationships between a variety of factors such as zoning, land ownership, accessibility
viaroads or public paths, cost of land, and potential use based on topography and land
cover. By enabling the synthesis of multiple spatial issuesinto asingle picture, GIS can
optimize the decision making process.

L everaged Investment - This category relates to benefits that can be realized once an
initial investment is made. For example, there are grant programs such as the United
States Geologica Survey (USGS) National Aerial Photo Program (NAPP) program that
provide matching funds for local investmentsin GIS data development. By providing
funding to support participation in this grant program, two dollars of product is realized
for every $1 of money invested by Maine.

An additional example of thistype of benefit occurs when accessto an investment in GIS
data and technology is given to additional end users. For example, an organization such
as a utility may develop GIS data for aregion that is relevant to towns, counties and state
agencies. If al of those organizations are given access to the data they can utilize the
datafor analysis and decision-making, and will accrue benefits without incurring the cost
of data development. Thisisan important benefit for collaborative GIS endeavors, and is
the reason that partnerships can be arewarding approach for GIS funding.
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4.1.2 Costs versus Benefits

Four elements are required for a GIS program to exist in an organization: hardware,
software, data and users. The specific benefits accrued will be dependent upon the data
and software tools available, as well as the level of interest and education of GIS end
users. While some task efficiencies can be achieved with basic GIS data and mtroductory
knowledge of GIS by end users, other benefits may require more detailed data or
customized analysis tools.

In order to realize the benefits of GIS it is necessary to invest i data collection.
Software, hardware and staff are of minimal value on their own without the necessary
data to support business needs. The value of the data is enhanced if the data is developed
in accordance with an accepted set of standards. With wide acceptance of and use of
standards a single investment in data development can provide benefits for multiple
stakeholders. For existing data to retain its value it is necessary to invest in maintaining
the data. If data are not maintained, not only are future benefits missed but the return on
the initial investment in data collection is minimized. It is less expensive to manage and
maintain data than it is to collect new data. Unfortunately, it is a frequent problem that
resources are not allocated for data management and maintenance because the benefit is
undervalued.

Analysis,
Communication and
Presentation
(Productivity Tools)
Tangible
Benefits

Data Maintenance
and Standards

Cost ﬁ

Once an investment is made in data collection some high value benefits can be accrued
for a minimal relative investment by applying basic GIS functionality to support common
needs such as query support and map production. While the quantitative benefit of these
productivity tools may be low per use, they can provide significant value when summed
over the number of uses. For example, GIS can save a planner an hour producing figures.
If the planner makes 100 figures a year, this is 100 hours per year that the planner can use
for other tasks.
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By investing greater amounts of money in more sophisticated applications even greater
benefits can berealized. For example the Maine Oil Spill Information System (MOSIS)
isaspecia purpose application devel oped to enable multiple organizations to coordinate
activitiesin the event of an oil spill. The value of GIS for such an application isthat it
can provide vital information such as infrastructure and plume modeling results to
facilitate arapid response to an oil spill event, resulting in the ability to better protect
some of Maine' s most valuable environmental and economic assets.

The benefit of geographic information technology is dynamic in nature. As additional
efforts and resources are made available, additional benefits will accrue. With continued
attention and support, benefits of GIS can continue and grow with the business needs of
al levels of government. This report cites anumber of initiatives and investments that
have already been undertaken throughout the State. However, this does not imply that no
further action should be taken. Rather, it isan indication that the State is ready to
progress to the next level of GIS use, that of GIS collaboration and coordination.

4.2 Benefits of GIS by Constituency

4.2.1 State Benefits of GIS

GIS has along tradition of use throughout Maine state government. In addition to

MeGIS, many departments in Maine state government are heavy users. These include the
Departments of Environmental Protection (DEP) and Transportation (DOT), Marine
Resources (DMR), Emergency Management (MEMA), Conservation (DOC), Inland
Fisheries and Wildlife (IF& W), the State Planning Office (SPO) and the Public Utilities
Commission (PUC).

Many State GIS users develop and maintain independent data sets, in addition to
obtaining data from MeGIS. By implementing a more coordinated state GIS program,
synergies will exist enabling all departments to take greater advantage of the current level
of investment in GIS by the State, and duplication of efforts can be reduced in data
development and maintenance. To do this, standards need to be developed, and the
infrastructure and policies for data sharing enhanced and formalized. In addition, staff
are needed to manage and facilitate data sharing.

The following table lists state departments along with examples of general benefits from
current and potential future deployment of GIS applications.
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Department/Office

Application of
GIS

Benefits

Transportation

Vehicle Routing

Roads and address data

Cost Avoidance - Reduced mileage, fuel
usage and vehicle maintenance.

Environmental Permit review Zoning, watershed, Task Efficiencies — Reduced time to
Protection endangered species and consider spatial criteria associated with
natural resources data permit approvals.
Intangible — More complete consideration
of multiple environmental criteria.
Economic Site Selection, Zoning, roads, utilities and | Task Efficiencies - Reduced time
Development Marketing parcel data and data identifying appropriate locations for
standards development.
Intangible — Attract economic
development by being proactive in
presenting information.
Department of School Schools locations and Task Efficiencies — reduce time required
Education Redistricting demographic data to redistrict schools based upon
population shifts.
Cost Avoidance — prevent underutilization
of schools.
Intangible — Prevent school over-
crowding.
Homeland Security Emergency Infrastructure, state Task Efficiencies — improve time to
and Emergency Preparedness and | facilities, demographic respond to emergencies such as power
Management Response data, data standards outages, floods.

Intangible — better able to protect and
serve residents during emergencies.

Safety/Police

Crime Tracking

Address data

Improved Service — by looking at the
spatial distribution of crime, law
enforcement can target policing efforts
and protect most vulnerable members of
the public such as school children and
elderly.

Planning Office

Growth
Management

Standards, technical
assistance, data sharing
policies

Cost Avoidance — minimize expenditures
on grants that don't result in useable
data.

Improved Service — Can evaluate
program efficiencies.
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Historic Preservation

Tracking
Properties

Locations of properties of
archaeological and
architectural significance.

Task Efficiencies — preparation of the
Growth Management Architectural and
Archaeological Sensitivity Areas maps
would be reduced by automating map
production in GIS.

Intangible — Sharing information with
communities and other planning and
preservation organizations will help
ensure inclusion of this information during
the comprehensive planning process.
This will improve the quality of these
plans.

All Departments

Data Management

Mapping

Coordinate
Licensing

Communications

Data standards

Standards

Staff person responsible

Data, staff, software,
hardware

Cost Avoidance - Elimination of
redundancy of data collection and
maintenance by centralizing.

Intangible - Standardize mapping and
use of spatial data results in more
confidence in information, and can
improve decision-making.

Cost Avoidance - reduce licenses
purchased and under-utilized.

Intangible — Improve ability to
communicate issues and needs to
stakeholders.

Insurance Industry

Flood Mapping

Flood Zone and parcel
data

Cost Avoidance - by identifying areas of
vulnerability, the industry can set its rates
in the fairest way possible rather than
spreading the cost across lower risk
clients.

Some examples of specific state level benefits of GIS both in Maine and elsewhere are:

Maine Department of Health

The Maine Breast and Cervical Health Program (MBCHP) used state and federal GIS
data to design and produce a set of mapsto help MBCHP identify areas of unmet need
for mammography and other women's health-related services. Address data from
MBCHP was used to located and map existing care providers and community health
coalitions. US Census Bureau popul ation data were used to identify potential clients
based on various age categories. The resulting maps were used by MBCHP to target
future service locations and in proposals to procure federal funding. Thiswork was
completed for MBCHP by the local GIS consulting firm Northern Geomantics.

Maine Department of Transportation

By combining GIS enabled datafrom DOT and Inland Fisheries & Wildlife, DOT was
able to map the incidents of animal crashes, particularly moose, across the state. This
was valuable in demonstrating that the risk of being involved in an expensive, injurious
crashin York County isas great asin the far off woodsin the north. In addition DOT
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finds GIS to be avaluable tool in communicating its resource and project needs to the
Legidature, and for ensuring that all parts of the State receive an equitable distribution of
funds.

[llinois State Police

GIS was used by the police department to examine traffic problems and develop more
effective enforcement strategies that targeted specific areas and infractions.
Implementation of avigorous enforcement strategy dramatically reduced accidents by 42
percent compared to the previous year, and fatalities during the first half of the following
year were down 29 percent.

North Carolina Department of Public Instruction

GIS was used for bus routing in the State’s 107 school districts. Following a successful
pilot program, the state mandated the use of GIS by all districts statewide in 1992 and
provided state funding incentives. In the 1994-95 school year this resulted in the State's
need for 500 fewer buses as well as a savings of 15,000,000 miles driven and 2,000,000
galons of fuel over asix-year period of time.

4.2.2 Local benefits of GIS

GIS use at the local level usually begins with those departments that utilize maps as part
of their regular business. Thelevel of GIS use varies widely for those local governments
in Maine that currently use the technology. Almost al townswith GIS find value in the
ability to make maps to support traditional business needs, especialy those that involve
communicating with the public, governmental officials, and developers. However, there
arelocal governmentsin Maine that have taken the use of GIS even further to the point
where GISis afundamental tool in daily conduct of business.

There are anumber of Maine municipalities that have made an investment in GIS
including Freeport, Y ork, Lewiston, Bath, Auburn and Portland. Many municipalities
have linked GIS tax parcel maps with their assessing databases to further enhance the
value of both sets of information, and others have implemented GIS across multiple
departments. Auburn, for example, undertook aweb-based implementation of GIS,
providing departmental access to data and map-making tools on their Intranet.
Implementations such as these provide the greatest benefit for the investment because the
availability of maps and data eliminates the otherwise redundant efforts to create
department or project specific versions of the same maps and data.

In these communities, the Assessing Departments, for example, have on-line access to the
very same digital maps that the Engineering Department maintains. Assessing or
Planning staff can quickly produce a map of abuttersto a particular property, while
engineering staff, using the same data, can produce a map for field crews to conduct
home inspections for a neighborhood drainage improvement project. These examples
demonstrate how GIS can become an invaluable tool for local government employeesin
managing and tracking information when given access to the information and appropriate
training for its use.
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Besides traditional GIS applications such as abutter lists, zoning maps and assessing
applications, town-wide GIS implementations can provide access to information to
support any business need that has a spatial component. For example, Lewiston is
linking water quality monitoring information to their GIS in order to track the quality of
water across the town. In Auburn, the Police department is applying GIS to crime
anaysis and mapping.

The following table shows examples of GIS applications from which different
departments of local municipalities may benefit. The benefits are listed along with the
datalayers needed to support the applications described.
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Application of

Department/Office GIS Data Needed Benefits
Public Works Vehicle Routing Roads, addresses Cost Avoidance - Reduced mileage,
reduced fuel usage, reduced vehicle
maintenance

Asset/Facility Location of assets Task Efficiencies — Reduced time for

Management asset characteristics planning large maintenance projects,
timesaving in maintaining contract drawings
and updating existing plans.

Project Planning & | Project specific data Intangible — Assists in communicating

Communications project plans with municipal leaders and the
public to obtain project support.

Assessor Abutters lists Parcels, ownership Task Efficiencies - Reduced time in
d+ata compiling abutters list
Assessments Parcels, attribute data | Intangible — Greater equity in the
on land and sales distribution of tax assessments due to
enhanced modeling and analysis
capabilities.
Planning Site Review Zoning, roads, utilities, | Task Efficiencies - Reduced time reviewing
parcels and approving plans submitted by
developers.

Map Preparation All relevant layers Task Efficiencies — Reduced time in
preparing maps to support municipal boards
and committees.

Intangible — Assists in communicating
issues and plans with municipal leaders and
the public to obtain project support/issue
resolution.
Economic Site Assessment | Zoning, roads, utilities, | Task Efficiencies — Reduced time in
Development parcels, environmental | selecting appropriate sites.
constraints
Improved Service — Better able to respond
to requests for new potential businesses
and development.
Intangible — Provides image of
responsiveness to needs of business, which
can attract economic development to
appropriate areas.
Homeland Security Emergency Infrastructure, state Task Efficiencies — improve time to respond
and Emergency Preparedness and | facilities, demographic | to emergencies such as power outages,
Management Response data, data standards floods.

Intangible — better able to protect and serve
residents during emergencies.
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All Departments Data Management | All relevant layers Cost Avoidance - Elimination of redundancy
of data collection and maintenance through
centralization.

Mapping All relevant layers Intangible - Standardize mapping and use
of spatial data results in more confidence in
information, and can improve decision-
making.

Task Efficiencies — Faster access to
information since information is centrally
located and accessible at the desktop.

Data Query All relevant layers

Cost Avoidance - Providing data to the
public via the Internet can reduce the
interruptions and time spent by town staff
responding to requests for information.

Decision Making | All relevant layers Intangible — By applying thematic mapping
and spatial analysis tools in GIS, a greater
number of factors can be considered,
leading to better informed decisions.

Thetotal value of GIS to municipal government accrues through the cumulative value of
many small benefits. A number of towns also realize intangible benefits such as
improved decision making due to the ability to produce maps to support issues of
concern. For example, the Town of Bath has noted a significant increase in the demand
for GIS maps because these maps have added value, in fact have become invaluable, to
the planning and decision making processes. Some other examples of specific local
government benefits of GIS in municipalitiesin Maine and across the country are
presented below. While some of these examples are anecdotal, they are representative of
the variety of areas where the application of GIS provides value. They demonstrate that
the investment in GIS can provide a net benefit from a variety of applications.

Westbrook, ME

By having sewer system datain GIS, the City of Westbrook was able to use GIS to access
flow information. Thisresulted in an avoided cost of 16 person-hours of time for each
trip to the field to collect flow data to open manhole covers and to observe direction of
flow and pipe diameter. The sewer system has over 2,000 manholes. In addition,

without GIS, staff needed to go to the original plans of the sewer system to obtain pipe
information. These plans are difficult to locate in paper files, and sometimes the
information on those plansis out of date or not legible. The GIS has more accurate data
and frees up staff from fieldwork, allowing person-hours to be focused on other work.

The City also has a GIS layer of 2 ft. contours covering the entire city. This data layer,
produced with a one-time capital outlay, continuously saves money on survey costs for
construction projects, which are estimated to be between 5% and 10% of the total project
costs. For example, if thereisa $1 million project the survey cost on such aproject is
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usually between $50,000 and $100,000. Thiscost is avoided by using the Gl S-based
contour data instead of paying for additional survey work

Brunswick, ME

The Town of Brunswick is currently creating an open space plan and using GIS as part of
this effort. There are approximately 100 volunteers working on this plan. These
volunteers go out into the field to determine land use types. Approximately 3,000 person
hours (about half the projected work time of the volunteers) was saved on this yearlong
project by preparing for fieldwork through the analysis of land conditions and available
open space using existing data setsin GIS.

There was also a survey of floraand fauna conducted as part of this project that required
the use of a consultant to go into the field for identification. Approximately 50% of the
estimated cost of the consultant was saved by using color aerial photographs with GIS
software to determine this information and narrow down the arearequired for field effort.

Freeport, ME

The Town of Freeport has observed significant overall value in their use of GIS through
an aggregation of a number of small benefits and efficiencies. For example, the Town
receptionist has been given access to GIS tools and basic assessment data. As aresullt,
the number of interruptions and the amount of time spent by the Assessor’s office
responding to requests for property information has been reduced. It is estimated that
about a dozen requests for property data come in to the town each day. If thereisa
savings of 5 minutes per query by using GIS, this resultsin a savings of 5 hours aweek,
or 260 hours per year. While the town receptionist is performing new work more
efficiently, the Assessor’s office is freed to focus on their primary responsibilities.
Additional savings have also been noted in the production of maps, in using GIS to
reapportion voting districts, and in preparing mailing information to residents impacted
by the Town’s Browntail Moth Spray program. In aggregate, this results in months of
savings per year.

Intangible benefits have also been noted by Freeport. Most notable are the new analysis
capabilities that are added with GIS and the contribution of GIS to decision making. By
improving the ability to communicate complex issues when a subject comes up for public
debate, better decisions are made. Examples of GIS analysis functions that Freeport finds
valuable include: plotting, viewing and basic visual analysis of property sales data;
assessment of the factors that effect property values such as the proximity to specific
natural (e.g. views, wetlands) and man-made assets (e.g. public sewers); and, providing
the ability to measure the impact on property owners of proposed changes to zoning such
as expansion of stream buffers.

Hampden, ME
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The Town of Hampden recently completed a parcel map to help in planning projects. The
parcel development allowed the planner to focus efforts on other projects rather than
make maps for the planning commission meetings. The town estimates that the $10,000
spent to create the parcels was recovered in 2 years given timesavings based on the hours
that the planner used to spend making maps for the planning commission alone.

St. Paul, MN

The City participated in the Local Update of Census Addresses (LUCA) program. This
program allows communities to ensure that the Census Bureau has accurate information.
The City used GIS and identified 1,099 housing units that the Census Bureau had not
accounted for. The 2,900 people residing in the additional housing will result in the City
receiving an additional estimated $5 million in federal funding over aten-year period.

Marlborough, MA
The City of Marlborough estimates a cost savings of $50,000 per year by using it GIS
datain lieu of survey contractors for public works projects.

City and County of Honolulu, HI

The city and county required maps and data to support facility maintenance management
of the wastewater system. These maps were also required for master planning to support
capital improvement program funding, planning, scheduling and tracking. GIS data sets
were created of the sewer infrastructure facilities. These data support maintenance
management, modeling and work order production. As aresult of using the GIS data, the
city and county avoided more than $6 million in federal fines. Additionally, more
accurate assessments of capacity were created, a more efficient preventative maintenance
management program was set up, and the city and county are able to take advantage of
the GIS to more accurately forecast budgets for future projects.

4.2.3 Regional benefits of GIS

Regional use of GISisvauable when it is necessary to compile information for multiple
towns to facilitate planning, communications and decision-making. The application of
GIS may be undertaken by an organization such as aregiona utility, county government
or council of governments, or informally by a group of towns deciding to work together
on an initiative. Some examples of genera benefits of GIS at the regional level are
presented in the table below.
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Application of

Department/Office

School Districts

GIS

Bus Routing

School capacity

Data Needed

Roads, addresses

School locations, student

Benefits

Cost Avoidance - Reduced mileage,
reduced fuel usage, reduced vehicle
maintenance

Task Efficiencies — Reduced time for
determining where students are located in

planning addresses, demographic : ol
data. relation to school capacities.
Councils of Environmental Zoning, natural resources | Task Efficiencies - Reduced time to
Government Planning analyze multiple environmental criteria
over a geographic region.
Intangible — better planning and decision-
making since environmental issues cross
municipal boundaries.
Economic Site Selection, Zoning, roads, utilities, Task Efficiencies - Reduced time
Development Marketing parcels, soils, identifying appropriate locations for
environmental constraints | development
Intangible — Able to attract economic
development desired by a region by being
proactive in presenting information.
All Departments Data Cost Avoidance - Elimination of
Management redundancy of data collection and
maintenance by centralizing.
Mapping Intangible - Standardize mapping and use

of spatial data results in more confidence
in information, and can improve decision-
making.

The following are examples of typical regional government benefits of GIS as
experienced in Florida and California:

Santa Clara County, CA
Santa Clara County implemented a study to determine the possible cost savings that
could be achieved by implementing a multi-participant GIS system where several
municipal, utility, and county agencies share the cost of data development and system
maintenance. This study indicated that staff in numerous agencies at each level of
government spend approximately $960,000 worth of time each year when preparing and
mani pulating maps to exchange data with other agencies. If data were exchanged
electronically the County estimated that staff time would be reduced by 75 percent,
resulting in an annual savings of $720,000. In addition, it was estimated that if all
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agencies and departments used the same base map and map updates were coordinated to
eliminate duplication of effort approximately $684,000 in map maintenance costs could
be saved annually.

Duval County, FL

The County School District Transportation Department required improved school bus
routing throughout the county. A GIS-based automated routing solution was
implemented, resulting in the elimination of 20 bus routes. The elimination of these
routes will save the school district an estimated $700,000 annually.

4.2.4 Benefits of GIS to Non Profit Organizations

GISisalso avaluable tool for applications outside of government. A variety of non-
profit organizations in Maine have applied GIS to their projects. Thereis currently ahigh
level of data sharing and partnering for data development between non-profits, colleges
and universities and municipalities. Much of the data devel oped and shared, however, is
not created to any specifications or standards. This can often limit the value of the datato
the specific purpose for which they were created. The benefits of GIS to non-profit
organizations are as varied as the organizations themselves. The following table presents
some examples of the application of GIS to non-profit organizationsin Maine:

Maine Resolve 23 GIS Needs Assessment & Implementation Plan January, 2002
Applied Geographics, Inc. Page: 76



Application of

Department/Office GIS
Maine Audubon Tracking Sprawl
Identify Potential
Conservation
Land

Data Needed

Parcel data, Zoning data

Landuse and parcel data,
data from municipal
comprehensive plans

Benefits

Intangible — Better able to understand
development patterns and develop
strategies to influence behavior.

Task Efficiencies — Reduced time to
identify land to be acquired or protected
frees up more time for decision making
and taking actions.

Intangible — Better able to coordinate land
conservation efforts with comprehensive
planning efforts of municipalities.

Communications
and Scientific

Island Institute

Sampling data, contours,
data on habitats,

Intangible — Able to analyze and clearly
integrate scientific and planning data, and
communicate this in a form that can guide

analysis coastline, parcel data and | municipal planning and decision making,
data from DEP thus minimizing adverse impacts on island
communities.
Maine Lakes Analysis of Landuse, phosphorus Intangible — Able to identify critical areas
Environmental Phosphorus loading data to effectively target mitigation efforts.
Association loading
Al Data Management Cost Avoidance - Elimination of
redundancy of data collection and
maintenance through centralization.
Mapping Intangible — Better able to present project

specific information to constituents,
resulting in more productive
communications.

4.2.5 Benefits of GIS to Other Stakeholders

In addition to the specific benefits discussed above, the availability of GIS tools and data
can benefit other stakeholdersin Maine, including the private sector and the public. GIS
is heavily used by some segments of the private sector including telecommunications
and utilities. Individual companiesinvest significant amounts of money — up to millions
of dollars - in the development of data sets for their own business purposes. The
availability of specific digital municipal data, such as parcel data, through the GeoLibrary
would increase the value of the private sector’s GIS by enabling more detailed analyses
of their service areas. For consulting engineers and scientists, the existence of standards
and a catalog of data available in the GeoLibrary would enhance their ability to provide
value added services to their clients by reducing the duplication of effort for project

specific data development.
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Other private business areas that would benefit from GIS include realtors and
developers. Both of these groups use parcel data and other spatial dataregularly asa
part of normal business operations. With GIS, realtors will be better able to serve their
clients by having the data and tools necessary to evaluate the multiple criteria that need to
be considered when looking to buy, sell or develop a property. Similarly, developers
spend a significant amount of time identifying appropriate sites for specific business
opportunities. Not only will the GeoLibrary assist in the site assessment process, but the
simple fact that all stakeholdersin a development project will have access to the same
datawill result in improved communications. This can result in significant cost
avoidance through the reduction of lengthy battles between devel opers, municipalities
and the public over sites chosen by relying on incompl ete information.

GISisalso an extremely powerful educational tool for Maine's students. By introducing
GISinto classrooms at the elementary and secondary school levels, students can be
guided to synthesize knowledge gained through specific classes and educational
experiences. For example, students may study history, earth sciences and social studies.
With GIS, information about historic sites, natural resources and demographics can be
analyzed together to demonstrate to students the importance of geography and
environmental factorsin historic settlement patterns. In addition, exposureto GIS
software strengthens general computer literacy.

Individual members of the public will aso benefit from the use of GIS. By providing
access to information and simple data viewing tools via the Internet, individuals with
access to a PC at home, school or the library will be able to access information about
their town, region or state by going to the GeoLibrary. Thiswill improve the public’s
ability to participate in public debate, and to influence decision making that affect their
quality of life. Further, it savesindividuals the time that would be associated with
collecting this information from state agencies or public libraries.

4.2.6 Collaborative Benefits of GIS

GISisused in Maine at the local, regional and state government levels, and at each level
there are a series of benefits that can, and have been realized. However, some of the most
valuable benefits of GIS are not realized within any one level of government.
Collaborative GIS initiatives that involve avariety of participants provide agreat deal of
value through the coordinated development and use of GIS data. With collaboration it
possible to avoid the duplication of effort that can occur when multiple organizations
develop similar dataindependently. The primary benefits associated with collaborative
GlSinitiatives are those of leveraged investments.

GIS consists of anumber of layers of data. Each layer of data has value of its own, but
the value of multiple layers can be greater than the sum of theindividual layers. Thisis
true because of the powerful analysis and decision support capabilities of GIS. For
example, data about the location of roads are widely used across all levels of government
for setting the context of a geographic area or determining the best route from one point
to another. Parcel datais useful for observing the distribution and ownership of land, and
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zoning data identifies how land can be used. Any of these sets of datain GIS are useful
for observing specific categories of information. However, when these three data layers
are combined the information can be used by a number of different organizations and
groups for many purposes. A transportation department may use the data to estimate the
number of parcels that would be impacted by a new road project, an economic
development agency can use the data to target the most appropriate parcels to market to
new businesses, and atown can use the combined information to determine if zoning
should be changed.

Site assessment and site selection for all purposesis avaluable application of GIS. In
addition to economic development, GIS has been used to identify the most appropriate
location of public and private facilities. By combining local information about parcels
and zoning with regional utility data and the location of public services, GIS can
dramatically decrease the time it takes to locate facilities such as new police and fire
stations, libraries, health care centers and schools. In North Carolina, GIS was used to
analyze potential locations for anew fire station. With the support of GIS the decision
was made to relocate two existing stations rather than adding a new station. The result
of this decision and action was areduction in fire department response time from 7
minutes to 4 minutes, and a savings of an estimated $2,000,000 in building costs,
equipment and salaries over 5 years.

Some specific examples of the benefits of collaborative GIS are presented bel ow.

Homeland Security

The United States Federal Geographic Data Committee (FGDC) has determined that GIS
isan invaluable tool for the handling, display, and analysis of information involved in
every aspect of Homeland Security. It isnot possible to address the issue of Homeland
security without crossing geographic, governmental and professional boundaries. It is
only by collaborating that public safety and assets can be adequately protected. The
FGDC indicates that GISis useful on many levels. For example:

» Detection: GISinformation provides the spatial and temporal backdrop upon
which effective and efficient threat analysisis accomplished. By linking and
analyzing temporally and spatially associated information in real time, patterns
may be detected that lead to timely identification of likely modalities and targets.
This type of approach has been applied recently in the Greater Chicago area.

* Preparedness. Emergency planners and responders must often depend on
geospatial information to accomplish their mission. Current, accurate information
that isreadily availableis crucial to ensuring the readiness of teams to respond.
GIS information access and interoperability standards are essential elements as
they support the means for the local, state and federal response units to react to
terrorist attacks, natural disasters, and other emergencies.

* Prevention: GISinformation provides a means to detect and analyze patterns
regarding terrorist threats and possible attacks. This information, coupled with
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information about borders, waters, and airspace, in turn may lead to the disruption
of their plans or the prevention or interdiction of their attacks.

* Protection: GISinformation is avery important component in the analysis of
critical infrastructure vulnerabilities and in the use of decision support
technol ogies such as visualization and simulation to anticipate and protect against
cascading effects of an attack on one system asit relates to other interdependent
systems.

* Response and Recovery: GIS information has been used by many organizations
in response to and recovery from natural disasters. Similarly, thisinformation is
invaluable for emergency response services of al kinds, aswell asfor carrying
out long-term recovery operations. GIS has been applied extensively in New
Y ork City to support the response and recovery efforts following the attacks on
the World Trade Center.

Maine s Beginning with Habitat Proj ect

The Maine State Planning Office (SPO) in collaboration with the Maine Department of
Inland Fisheries and Wildlife (MDIFW), Maine Natural Areas Program (MNAP), US
Fish and Wildlife Service (USFWS), Maine Audubon Society (MAS), Wells National
Estuarine Research Reserve, and the Southern Maine Regiona Planning Council
(SMRPC) are working together to develop and pilot a new approach toward town and
regiona open space planning.

In order for communities to grow in a manner that promotes conservation and protection
of critical natural resources, towns need access to current resource information. The
“Beginning with Habitat” project focuses on 10 -14 towns in Southern Coastal Maine to
promote a greater local understanding of the need to conserve biological diversity and to
provide useful tools to these towns which will help them chart their future growth. For
each of the pilot towns a series of digital and hard copy maps, with supporting
information, will be developed which identifies 1) habitats of management concern as
identified by MDIFW, MNAP, and USFWS,; 2) riparian, wetland and open water areas
which need to be conserved to maintain habitat connectivity and integrity in a developing
landscape; and 3) large undevel oped blocks of regional significance. Information on
wetlands, watershed boundaries, conservation ownership, and landuse will also be
provided. Technical assistance will also be provided to help towns analyze the data and
incorporate it as appropriate into comprehensive and open space planning.

The result of this effort will be the enabling of local, regional, state and federa entitiesto
adopt a proactive strategy of sharing information and technical expertise, and improving
planning and decision-making. The response to this project from the natural resource
community, the planning community, towns, land trusts, and others has been
overwhelming. What has become enormously evident is that thiswork is extremely
timely and important as towns face the pressure of increased growth and devel opment
and work to maintain the natural character of their communities.
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Maine's E911 Project

The Maine Office of GISis collaborating with the Department of Public Safety and
municipalities throughout Maine to develop road centerline data as part of the E911
project. This project provides valuable datathat can be used to associate addresses with
spatia road data. The project has been funded through a combination of bond funds and
atelephone surcharge, with participating towns providing in kind services to review, edit
and update data. The resulting data has and will provide recognizable benefits to the
majority of GIS usersin Maine. Thisisagood example of a data development project
that provides benefits through multiple levels of government as well as the private sector
with one targeted application of resources.

The street centerline data has been used by municipalities such as Bath to map sidewalks
and develop maps to facilitate decision-making about maintenance activities. Having
access to this data has saved time in producing the maps needed to support this process,
and has enabled Bath to present more maps for communication and review than would
have been possible with a paper based system. Other uses of street centerline datafrom
this project include (a) geocoding of lead information by Maine State Housing to target
educational literature and service needs and (b) school bus routing by the Department of
Education to improve the efficiency of miles traveled in school districts across the State.

Michigan

During the summer of 1996 the Michigan Departments of Transportation, Natural
Resources, State, and Management and Budget voluntarily came together to pool their
resources to create a single, up-to-date, accurate, statewide base map and associated
applications. Michigan estimates that this approach saved the State over $15,000,000, or
50% of the cost, for the development of the basemap compared to the aggregated cost of
data development by each department. In addition, the project has provided afocal point
for establishing partnerships between federal, state, regional, county and local agencies
and improving communication among agencies involved in geographic information
management.

4.3 Description of Benefits by Recommendations Made in the
Coordination & Implementation Plan

Pillar #1: Standards

Standards for the devel opment of spatial and associated attribute data and metadata are
necessary to ensure the highest return on investment in data creation and maintenance. A
significant amount of resources are spent throughout the State on the devel opment of
digital spatial data, however there are no standards in place to ensure that the data will
have value for purposes other than the specific use for which they are created.

The State Planning Office has awarded about 400 planning grants totaling $1.2 million
for the development of GIS, including development of digital parcel data. In addition,
$100,000 has been spent on 225 implementation grants to develop land use and zoning
data. If statewide GIS standards are developed, these investments can be leveraged into
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the core of aconsistent, statewide land records mapping and analysis system that will
accrue both economic and environmental benefits to the state. Similarly, standards will
enable data produced by colleges and universities to be incorporated into the statewide
data sets, enhancing the value of academic contributions to the state data reserves.

Similarly, when land surveys are done for public projects, the spatial data are developed
in an assumed coordinate system rather than a standard coordinate system such as State
Plane meters or UTM unless there is a specific requirement otherwise. This meansthat it
IS not possible to precisely associate these data with other spatial data sources. The
existence of standards will enhance the return on investment in data development by
ensuring that all spatial datathat is created can be shared and combined with other data.

When municipalities hire a consultant for a transportation project, environmental
assessment, or other projects, spatial data may be required for analysis of the issues. If
existing spatial data do not have metadata, consultants will not have confidence that the
existing data are appropriate for use, and will develop new data. This cost isincurred by
each municipality. Costs of developing new data could be reduced if existing data were
well documented and conformed to standards.

Pillar #2: Expanded Data War ehousing

A key goal Maine's statewide GIS expansion is to create the Maine Public Library for
Geographic Information. By improving the State's GIS infrastructure all of the state’s
data can be collected and made avail able through the Library, providing one-stop
shopping for access to Maine' s spatial data. Making access easier and more efficient will
lead to increased use of data for multiple purposes, and a greater return on investment.

In addition, the existence of the Library will save individual State agencies the time and
effort required to respond to multiple requests for data. The Department of
Transportation estimates that it requires 10% of afull time equivalent employee to
service requests for road data from other state agencies, consultants, federal agencies,
regional planning commissions, towns, utilities, and map companies. Aggregating
requests for specific data sets across all State departments that use GIS can easily add up
to afull time employee. If datarequests to municipalities and regional organizations
across the State are considered also, the time of multiple full time employees can be
saved and used for more valuabl e tasks.

Perhaps the greatest benefit of the Library will be areduction in the duplication of similar
data sets across the State. It is often the case that data sets are developed from scratch
because nobody is aware that a data set may exists elsewhere, or they cannot access an
existing data set in away that is easy for them to use. The Library will aleviate this.
Some key data sets, for example, are maintained by multiple State agencies. Road
centerline data are maintained by both DOT and the E911 program and hydrologic and
drainage divides are kept by various state agencies. Thisisnot only a duplication of
effort, but it is also a burden to potential users who may become confused or frustrated in
attempts to understand differences in data quality, content and availability. By
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consolidating these datain the Library, the time spent on data maintenance is reduced to a
fraction of the cost and data quality will improve.

An important intangible benefit of the GeoLibrary isits ability to provide common data
for use by al stakeholders, including state and local decision makers, non-profit
organizations, the private sector and the public. Thiswill ensure that everyone involved
in addressing an issue of public concern will have access to the same information to
perform independent anal yses and assessments, thus “leveling the playing field” with
regard to data access. The value of thisisthat it empowers stakeholders to inform
themselves, and can elevate the level of debate. This may ultimately assist in achieving
consensus or in formulating compromises necessary to move projects forward.

Pillar #3: Statewide Data Development

The Needs Assessment indicated that there is wide need for severa important data sets
that are currently unavailable, including: parcels, zoning, protected open space and land
cover. These data are necessary to provide efficiency benefitsto all level of government,
aswell as to enhance current GIS capabilities.

Recognizing that developing high-quality local data sets requires access to consistent,
high-quality base mapping. It would be beneficial for the State to actively work with the
USGS by providing matching funds for the National Aerial Photo Program (NAPP).
Main€e'sinvestment in new orthophotographs could leverage up to $1.6M of USGS
funding to create an improved base map for the State. Thiswould underpin much of the
new parcel and zoning development that can provide value in the coming years.

The development of land cover data will contribute to the value of many types of GIS
applications including growth management and watershed protection. Statewide land
cover datawill be valuable across all levels of government and the private sector for site
assessment and site selection applications, as well as for tracking development and
environmental impacts.

Zoning datais maintained by individual municipalities, many of which use town and city
specific zoning codes. By providing grants to standardize the codes and aggregating
these datain the Library, statewide zoning data will provide value to regional and state
organizations for planning and environmental protection efforts, as well asfor targeting
and attracting economic development.

One of the most valuable data sets across all levels of government and the private sector
isparcel data. Encouraging and supporting a standard approach to parcel development
that is adoptable by each municipality will benefit State agencies, counties, utilities and
the private sector. At thistime, organizations such as the Department of Marine
Resources, Portland Water District and regional Councils of Government needing parcel
datafor aregion must contact individual municipalities, and then spend the time pasting
data sets together for regional consideration. Not only does the pasting process yield
inconsistencies and data gaps, but the total time required by each requesting organization

Maine Resolve 23 GIS Needs Assessment & Implementation Plan January, 2002
Applied Geographics, Inc. Page: 83



may be 60 hours per use, depending on the geographic extent of the area, adding up to a
significant amount of time when the number of public and private organizations making
requestsis aggregated. Furthermore, after such an effort is made thereistypically no
means of keeping such a valuable data set updated so that it retainsits utility going
forward. In addition, digital parcel data does not exist for many towns, leading to
incomplete analysis of some areas.

Statewide parcel data would provide value for a number of applications such as
development tracking and economic development. In addition it can provide task
efficiencies across all levels of government. At thelocal level, digital parcel data enables
an Assessor to cut the time required to complete a single abutters list from hours to
minutes. This savings can also be realized by State agencies needing to contact residents
about a new road development project, or in the event of an emergency such asagas
explosion or environmental concern. Over ayear this can add up to hundreds of hours.

Pillar #4: Application Development

There are anumber of potential GIS applications that will have wide applicability for
current and future GIS usersin Maine. Priority public sector use areas identified in this
study include development tracking, environmental protection, economic development
and homeland security, but the greatest benefits will be realized through the
establishment of statewide standards and coordination Once data are devel oped, the
maximum value of the dataisrealized in its use for analysis and communications. For
example, both homeland security and environmental protection applications for GIS that
utilize up-to-date datain the Library would enable local, regional and federal public
safety officials to respond in almost real time to emergency situations. In addition, it will
assist in planning and preparing for events by providing the ability to model different
scenarios and actions to be taken. All thiswill ultimately result in improved public safety
and protection of Maine' s environmental assets.

The creation of an economic development application can benefit local, state and private
organizations by assisting in the assessment of sites for development. South Carolina has
actively used GIS to market locations across the state for business development and has
been highly successful in attracting new businesses and the tax dollars that they bring.

A development tracking application will measure the change in landuse brought about by
human devel opment. Quantifying this change is essential to assessing evolving needsin
infrastructure planning and environmental management. The State of Maine currently has
no uniform and consistent method of capturing these changes. The value of such an
application isthat it will enable towns, State agencies and utilities to proactively assess,
plan for and coordinate future devel opment.

Pillar #5: Outreach, Education and Coordination
Providing outreach and support to GIS usersin Maine will ensure that they get the most
of existing and future investmentsin GIS. Currently, some GIS usersin the State do not
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utilize software and data to which they have access because they are unable to overcome
simple technical hurdles. For example, some towns do not know how to change the
projection system of GIS data layers so they do not take advantage of some data sets that
aready exist.

Currently, most data collected as part of survey and engineering work done locally is not
usable in GIS because of alack of data development standards and the absence of simple
requirements that data be submitted digitally. The development of boilerplate language
and standards for data devel opment should assist in growing municipal data sets over
time.

By providing staff to educate GIS users about data devel opment, standards and technical
issues, municipalities can capitalize on investments made in GIS. Some municipalities
have GIS software and have paid to have data developed, but the data are not being used.
This represents alost investment of thousands of dollars for some towns because of lack
of staff and/or expertise. By establishing an outreach network and developing standards
and some basic publications about GIS, stranded investments can be minimized.

4.4 Business Justification for Development of The Maine Public
Library of Geographic Information

This report presents many examples of GIS use and benefitsin Maine and in other states
with relevant experience. The information in this report was compiled from a number of
sources including direct experiences with organizations using GIS, published materials
and interviews and personal conversationswith GISusersin Maine. As presented in
Section 4.1, there are five general categories of benefits that Maine could realize with an
enhanced GIS program:

» Task Efficiencies

» Cost Avoidance

* Improvements and Additionsto Service
* Intangible Benefits

* Leveraged Investment

Examples of all of these types of benefits have been presented in Section 4.2. Based
upon these examples, the following table summarizes the benefits that Maine can expect
from an investment in an enhanced statewide GIS program. The aggregation of the
information in this table demonstrates that Maine can realize millions of dollarsin
benefits for state and local government, as well as for the public, by taking action on the
recommendations in this report. Maine can expect some specific quantifiable benefits by
implementing the recommendations in this report, these are described in the text
following the table.
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Benefit Type
Task Efficiencies

Application of GIS

Magnitude of Benefit

Site Assessment

Days of time per use by state, regional, local and private
organizations.

Abutters lists

Days of time per use for all municipalities in Maine.

Production of graphics

Weeks of time per year for all municipalities and many state
agencies.

Permit review

Weeks of time per year for DEP.

School redistricting

Weeks of time per project for DOE and school districts.

Political redistricting

Weeks of time per project.

Cost Avoidance

Vehicle Routing

Potentially millions of vehicle miles traveled, at 36.5 cents per
mile, by school districts, local DPWs, state DOT.

Duplication of effort for data development and
maintenance

Thousands of dollars a year for state agencies.

Software licensing

Thousands of dollars per year for municipalities and state
agencies.

Support for data sharing

Weeks per year for DOT and DEP, days per year for
municipalities with digital parcel data.

Improvements and
additions to service

Targeted police efforts from crime analysis

Reduced crime resulting greater public safety.

Faster emergency response times

Saves lives and protects valuable assets.

Intangible Benefits

Improved decision making

Better confidence in public and improved quality of life.

Attraction of new business

Increased tax revenues and employment rates.

Prevent loss of data

Potentially millions of dollars of paper records.

Improve public health

Target health services and education based upon spatial
distribution of population.

Improved education of students

Introduction of GIS in schools provides tools for students to
synthesize knowledge about geography, social studies,
mathematics and computers, and to actively pursue
knowledge about their state.

Leveraged
Investment

Grant money for planning

$1.5 million over ten years of SPO grants.

USGS NAPP funding

$1.6 million for development of ortho-photography.

Local land survey data

Thousands of dollars for data development per town in Maine.

Prevent loss of data

Potentially millions of dollars of paper records.

Ability to make case for grant funding

Potentially thousands of dollars in grant funding.

Future data development

Potentially millions of dollars for data development by
municipalities and state agencies.
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As discussed throughout this report, there are many successful applications of GISin
Maine at thistime. Approximately $20 million dollars has been invested by the state in
GIS data and application development since the early 1990’s, and currently roughly $2
million is spent annually to maintain the current infrastructure. Additional millions more
have been invested by local governments such as Lewiston, Auburn, Y ork and Portland,
with hundreds of thousands of dollars being spent by municipalities across the state to
maintain GIS assets. The result is asolid foundation of GIS knowledge, data and tools.

The actions proposed in this report have been formulated to enable Maine to leverage this
investment. The Maine Public Library of Geographic Information will provide the
capacity and infrastructure to give broader access to Maine’s existing state, regional and
local GIS data. In addition, through the creation of standards, new data that is devel oped
over time can be stored in the Library and made avail able and useful to awider base of
users. The benefits will therefore have a multiplying effect. The graphic below shows
how the independent efforts of different entities when combined with strategic statewide
investment can result in the efficient creation of atrue statewide system.

For example, if atown hires an engineer to do aland survey of a specific area, and the
new data standards are applied, these data can be brought into the Library. Then, if a
utility is called in to do work on the site as aresult of development, the cost of collecting
new redundant data is saved. Without the standards and the Library it would be
necessary to recreate these data because the utility would either not know of the existence
of thisdata, or would not have confidence in its use because of lack of standards. Rather
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than providing benefits only for the specific site assessment purpose for which the data
set was collected, the life and value of the datais extended, resulting in amultiplication
of benefits. If asingle site survey cost $1,000, and atown has 5 surveys done a year, this
is $5,000 per year, per town. Thisisalost investment in spatial data development
because of the lack of standards and alack of an infrastructure such asthe Library for
sharing these data.

Similarly, as noted in Section 4.3 the State Planning Office (SPO) estimates that
approximately $1.5 million in grant moneys given by the state over the last 10 years
could have produced a higher return on investment if GIS data standards were in place.
With standards and the Library, the grant moneys provided by SPO to assist communities
in developing data for comprehensive planning would have provided additional value for
current and future use at all levels of government. Since the comprehensive planning
program will continue over time, there is an opportunity to capture this additional value
for al future SPO grants.

The existence of the GeoLibrary will also save Maine the cost of duplicated efforts for
data devel opment and maintenance. For example, it is currently costing Maine double
what it could to maintain street centerline data since thisis done both by DOT and for the
E-911 program. Similarly, multiple agencies spend time maintaining hydrologic and
drainage divides data when it can be streamlined to afraction of the effort by having the
datalocated in a central repository. To accomplish this, a committee could be formed for
each duplicated data set to determine which is of the highest quality and value to the most
end users. Thiswould then be designated as the master data set, and the responsibility for
editing the data placed upon the individual or individuals that are most appropriate.

The GeoLibrary will also provide the benefit of avoided costs of sharing data. DOT
estimates that it requires about 10% of afull time equivalent employee to respond to road
datarequests. By combining datarequeststo all state agencies and serving them with the
Library, this staff time can be saved and used to support the Library and similar statewide
GIS coordination and outreach endeavorsinstead. Similarly, towns and regional councils
of governments (COGS) service anumber of data requests and COGS aso spend time
compiling GIS data for municipalitiesin their jurisdiction. This staff time could also be
redirected to support the needs of the Library, or can be spent on more worthwhile
activities at the local level.

As part of the GeoL.ibrary, it is recommended that Maine work toward the development
of digital parcel data statewide. These data would be valuable to all Maine organizations,
public and private, that have GIS. For example, the collaborative Beginning with Habitat
project discussed in Section 4.2.4 involves the compilation of many environmental data
layersto aid townsin proactive planning. While these data are valuable in understanding
environmental issues and threats, the availability of parcel datain combination with the
Habitat data would bring the benefits of this program to anew level. Thiswould give
local regional, state and federal decision makers the ability to place environmental assets
in context with existing property information, thus empowering them to make better-
informed decisions.
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The Town of Hampden estimated that the $10,000 cost of developing digital parcel data
was paid back in 2 years based only on the time it saved the Town Planner to produce
maps. If the benefits of this datafor other town, regional, state and private uses were
considered, the time to recover the cost of the investment would be even shorter. This
benefit will be magnified further the more municipalities develop digital parcel data that
conform to statewide standards, and place the datain the Library.

In addition to adding value to the existing foundation data, having statewide parcelsin
the Library will save time across all levels of government for data sharing. Many state
and regional agencies require parcel datafor regions of Maine. In order to compile this
datait is now necessary to contact all townsin the target region and manipulate the data
from each so that it can be spatially aggregated. In many cases updated digital dataare
not even available. Thistype of activity is undertaken many times each year by
organizations all over Maine.

Finally, outreach and technical assistance is needed to support end users of the Library,
especialy those that are new to GIS, or that are unsure of how to take advantage of this
asset. Municipalitiesin Maine have spent thousands of dollars over the last decade on
GIS data and software that sit unused and un-maintained. This investment iswasted
because of alack of understanding about how the data can be used, as well as because
staffs do not have the time to overcome simple technical issues associated with the
application of GIS.

45 Summary

Use of GISin the public sector will grow in Maine over the coming years as individual
organizations make investments in data, training and GIS infrastructure. Now isthetime
for the state to invest in efforts to coordinate these activities before opportunities for
maximizing the collective investment of public funds are missed. It isnot a question of
whether GIS will be used in Maing; it is aquestion of how effectively the resources will
be applied. The programs presented in this report will provide the coordinating
mechanisms to maximize the return on the States expenditures on GIS.
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5 Funding Approach
How will this initiative be funded?

5.1 Enumeration of Funding Possibilities

5.1.1 Funding Options across the Country

As Maine develops an approach for funding the Maine Public Library of Geographic
Information it isinstructive to study how other states fund their GIS programs. The
information in this section of the report builds upon research conducted by Dr. Lisa
Warnecke for the states of Maine and Ohio. Dr. Warnecke recommended States whose
approaches were most transferabl e to the situation in Maine, and research was conducted
through a number of phone calls and emails to other state GIS coordinators, as well as
Internet based research.

There are a handful of approachesin place across the country to fund GIS. States
typically employ more than one of these approaches to fund a suite of functions and
services. These generaly include the following:

» Dedicated funding — a specific source of revenue that provides a constant and
guaranteed funding stream for some or all aspectsif GIS, typically established by
Legidative action. Examplesinclude land transfer fees, lottery receipts, and bonds
dedicated for GIS.

» Mission driven funding — funding to support a defined government function or a
specific project for which GIS technology may be used as a resource or tool to
support this mission through enhanced analysis capabilities or to perform atask
more efficiently. The sources of funding can be of any kind used by government.
These sources may include bond funds, CIO (Chief Information Officer) funds,
cooperative funding partnerships and federal grants or matching funds.

» Assessments on agencies — a charge on some or al state agencies to support
central and coordinating GIS functions. Examples include memoranda of
understanding, service level agreements, and assessments.

e Central and capital IT funding —funds that are used for GIS, but are derived
from a state's aready established mechanisms to support central government
functions, such as information technology (I1T) operations or various
administrative services. These types of funds are, in effect, a specific type of
dedicated funds.

» Cost recovery —monies received from the sale of hard copy maps or other
products. User fees are an example of cost recovery.

See Table 5.1 for asummary of the pros and cons of each type of funding. Various
types of potential funding vehicles are discussed below in Section 5.1.2.
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Table 5.1 — Funding Type Matrix

Advantages

States

Dedicated Funds

A dedicated source of revenue

Long term source of funding is guaranteed

Difficult to implement, especially in

WI

that provides a constant »  GIS program becomes recognized as part of times of economic strain OR
(Includes options such funding stream. States may state government o Typically requires legislative action ~ [VT
as land transfer fees, [use a special tax or fee to Inspires confidence in GIS products and and political clout to implement
icense fees, permit  [produce funds assurance that GIS resources will existin |+ May be difficult to garner support for a
charges) the future statewide initiative from local, county
*  GIS staff can develop and implement long and town level officials and other
term strategy without having to continually stakeholders
secure funding support
*  Able to focus on development and
maintenance of important data sets, rather
than the data sets that are “funded”
*  Ability to provide GIS guidance and
assistance over the long term
Mission Driven Funding for a government *  Certain topics (public safety, conservation, [  Funding may not be available for ME (E911)
Funding function that provides support land planning, economic development) are ongoing system maintenance and OR (E911)
for GIS to assist in meeting this popular with voters and policy makers and management. VA (E911)
(Bond initiative and  |mission or a specific project good “drivers” for GIS, thus facilitating »  Risk of skewing statewide GIS AR
Federal grants would availability of funding to support data development plans to meet a specific [MA (with
fall in this category) development to support these missions mission Community
+  Specific Legislative of Gubernatorial action |+  Risk of focusing too much on a Preservation)
not required for GIS if mission has broad specific data sets to support a specific[M!
funding support mission TN
* Can be easier to justify, secure, and e Support for certain types of missions [KS
maintain funding over time than other may be dependent on certain policies,
approaches programs or politicians, and when no
 Data and applications development can be longer supported, mission funding
funded to support specific missions may cease
* Can institutionalize GIS as a part of reqular [+ Declining economic conditions may
business processes and relationships (such lead to declining support for certain
as between state and local governments) types of missions
IAssessments on IAssessments on some orall [ Can institutionalize and distribute support forl  May require support from key policy [KY
IAgencies state agencies to support statewide GIS coordination activities among staff to institutionalize MD

central GIS functions, or
collaboration of a few leading

several agencies
Distributes costs for statewide GIS activities

Will require support of the Budget
Director

ME (thru Service
Level Agreements)

> Thistable is based upon the report “Final Best Practices Report for the Ohio Spatial Data Cost-Benefit Analysis’ by Dr. LisaWarnecke, GeoManagement
Associates, Inc., and T. James Fries and Annie Metcalf, PlanGraphics, Inc., October 31, 2001
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Type of Funding®®

Explanation

Advantages

Disadvantages

States

state agencies for specific among multiple agencies *  May require cumbersome record MI
multiagency GIS projects *  Ensures supporting agencies have input to keeping in order to satisfy the many |NC
statewide GIS activities state agencies involved
*  Specific Legislative or Gubernatorial action ¢ Will require complicated logistics to
not necessary if policy staff are supportive get many different state agencies to
o Facilitates a coordinated GIS effort among buy in
state agencies * Requires annual or biennial budget
* Provides an avenue for many statewide review with risk of diminished funding
agencies to become familiar with GIS and frequent changes in funding level
activities and products, whichcanleadto |+ Agency competition may occur as
additional agencies’ support and projects agencies demand certain levels of
*  Multiagency support can serve as an service and may not contribute
endorsement for statewide GIS activities and proportionate funding levels
can lead to additional funding through other |+  Not clear who pays for the
approaches coordination activity itself
Central and Capital IT [Allocation from existing central = May only require support of a few policy staffl  Requires significant political and MA
Funding government funding (such as state CIO), and usually not policy activities to garner support for [AR
mechanism (such as Legislative of Gubernatorial action funding TX
nformation technology) as ¢ Relatively east to implement logistically whilef  Requires the support of officials who [KS
useful for GIS often equitably distributing costs among may be voted out of office
multiple state agencies *  Agencies may have limited formal
> May provide dedicated funding support that input into GIS activities
can be extended over more than one year
e Once in place, funding levels should remain
relatively stable over time
Cost Recovery Funding received from * May create public/private partnershipsto |+  State laws may limit some states’ AR
contractual services or from operate web services (and data access ability to use some aspects of this MN
the sale of hard copy maps or services) at no cost to the state approach NC
other products; Offer most datale  Funds are applied specifically for services [+  Organizations with the most funding [UT

for no cost but charge for
“premium services”

and products that have been agreed upon in
advance

Funds can be carried over from one fiscal
year into the next

May be used to fund specialized staff

receive the best services thus
developed data may not meet
statewide needs

May fragment GIS support and ability
to meet statewide needs
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Type of Funding®® Explanation

Advantages

Is not necessarily dependent on politics or

policy

Disa

dvantages

Limits data development and data
access to those organizations with
funding

Reinforces the divide between the
“haves” and “have-nots” based on
financial resources

Funding may not be available for
ongoing system maintenance and
management

Risk of skewing statewide GIS
development plans to fulfill funded
rather that priority statewide data and
needs
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Long term funding support is necessary to support full time staff. Funding
from bonds and/or grantsis not an appropriate, or possible, solution to fund
staff. Full time staff are necessary to ensure the GIS program has stability and
longevity.

For specia projects such as specialized data set development, specific
applications, and one-time investments in hardware and software, another
potential funding source is grants from Federal Agencies or other sources. A
more detailed list of Federal funding sources for GISisincluded below in
Section 5.1.2.

To build up the library of digital data, it is advisable to encourage the use of
GIS by municipalities and counties. A well-staffed statewide GIS
organization could foster local GIS development by providing assistance,
data, and other support to municipalities and counties to develop applications
to meet local needs and help in pursuing external assistance such as from
ESRI®, the National Association of Counties (NACo), local, and other
sources to support data development and other local GIS needs.

5.1.2 Potential funding vehicles available in Maine

The following provides a catalog of the funding vehicles that are potentially availablein
Maine. Whenever possible, reference has been made to other states that use these
particular funding vehicles. While these represent what is possible, it isimportant to note
that thislist does not imply that there was consensus among the Resolve 23 Steering
Committee members on whether any of these vehiclesis appropriate for Maine. Section
5.2.4 represents the Steering Committee’ s recommendation on a particular funding
approach going forward.

Bond Funds — Requests can be made to the State L egidlature to authorize a
bond initiative. The initiative then goes before the public who votes to
approve or disapprove. Bond funding cannot be used to fund state employee
salariesin Maine. However, it can be used to hire consultants, purchase
hardware, software and data, and develop grant programs for municipalities.

ClO Funds— Thisfunding source is atype of central and capital funding.
The CIO’s Strategic Plan project (recently completed by Gartner Group)
included GIS as "endeavor project” with statewide benefits. Two projects
have been presented, “Making GIS more Accessible and Easier to Use”, and
“Developing Master Road Centerline GIS Database”. The CIO will be going
to the legislature to obtain funding for these initiatives as well as all other
“endeavor projects’. Although GISisrecognized as a priority, due to the
importance and magnitude of other strategic IT needs, there may not be any
funding available for GIS this year. Severa other state ClOs provide some
funding for GIS coordination. These states include Arkansas, Colorado,
Idaho, Indiana, Kansas, Nebraska, North Dakota, Texas, Washington and

Wyoming.
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* General Funds— Genera funds are appropriated by the State Legidature.
Thisisadesirable source of funding for ongoing costs associated with a state
wide GIS program to cover staff, software upgrades and fees, hardware
maintenance and consumable items. It can be difficult and competitive to
gain the support necessary to obtain general fund money since al state
programs compete for these funds. These difficulties will be compounded
during the current budget cycle where there will be statewide funding
cutbacks. Minnesota uses general revenue funds to support the GIS activities
of state agencies. Thistype of funding works well for ongoing programs but is
difficult to obtain for new initiatives. Kentucky’s statewide digital basemep
development project was funded, in part, as a capital project from the general
fund.

» Feesand Surcharges— Funds are raised by imposing an additional fee or
surcharge on a service or license provided by the state. In order for this
approach to be successful, the transaction costs associated with collecting and
administering the funds must be less than the amount of funds collected, and
the amount collected must contribute significantly to the financial needs for
which it is collected. In addition, it isimportant to understand that there could
be significant difficulty in gaining support from the sectors impacted by a
particular fee increase. Examples of this approach are presented below:

0 Recording Feefor Land related documents— Thisis afee charged on
the official recording of land transfers. In Wisconsin, thisfeeis
collected by each County’s Registrar of Deeds in order to generate
funding to assist in the development and maintenance of automated
land records information systems. Authorized by the Legislature,
Wisconsin has raised $70 million over the last decade to fund this
modernization program. Most of the generated funds are retained by
counties, while some of the receipts are transferred to the state to help
fund local and statewide needs. Thisinitiative has been deemed
successful in modernizing land records, catalyzing local GIS activities
and private sector GIS business, and lowering title insurance costs.
Thelogic of thisfeeisthat it imposes a cost on hew property owners
to help in modernizing land recordation systems, which is akey data
resource for local government GIS. [llinois recently amended their
Counties Code to allow the county board of a county that maintains a
GISto collect an additional $3 on filings. Funds collected under this
code must be used to implement and maintain aGIS.

0 Rea Estate Transfer Fee—Thisisafeethat ischarged on all rea
estate transfers in the state. Potentially a surcharge could be added to
this fee to provide afunding stream for GIS. Oregon charges a $1 per
transfer to fund the development of statewide parcel data.

o0 Surcharge on permits (building, plumbing, etc.) — This type of charge
would impose an extrafee in addition to the cost of apermit. The
logic of thisfeeisthat it imposes a cost on activities such as new
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development that appropriate local, regiona and state departments and
agencies can better track and manage with GIS.

0 Surcharge on licenses (real estate, professional engineers, etc.) — This
type of charge would impose an extrafee in addition to the annual cost
of maintaining a professional licensein Maine. Thelogic of this
chargeisthat it will impose a cost on those professions that will
benefit from the existence of a statewide GIS program.

o Utilities Surcharges Municipalities may franchise local utilities, such
as Cable TV and charge alicensing fee as part of the franchise process.
Funds from this fee could be used to support GIS activities.

» Lottery Funds— The State Legislature would need to approve the alocation
of acertain percentage of lottery revenues, or anew lottery program, for GIS.
For example, in Colorado, a set percentage of lottery money is allocated to
Great Outdoors Colorado, which can expend the money on GIS efforts and
grant programs. Minnesota’ s Legislative Commission on Minnesota
Resources (LCMR) has funded much data development through state lottery
funds.

» User fees— User fees would be charged in return for some added service or
value beyond the delivery of public information. For example, customized
information delivery or access to application functionality could be charged
for in order to cover the cost of developing and maintaining the service. The
challenge with this approach is determining a fee level that does not
discourage the use of the service, but that is high enough to recover costs.
This approach works best if there is a high demand for the service, and the
serviceis not too costly to deliver.

» Servicel evel Agreements, Agency Assessments, and Contracts—
Agencies requiring GIS services are assessed an agreed upon amount in return
for specific services and/or statewide coordination efforts. Some state GIS
organizations work on a contract basis, supporting other state agencies or
federal projects. Contracts are generally for specific projects and carry a
specific budget.

0 Enterprise Network Services Rate — The Steering Committee has received
preliminary approval for an increase in the assessment on state agencies
for the Enterprise Network Services, most likely in the form of an increase
to the per computer charge. The Enterprise Network Services Rateisa
charge that covers many aspects of enterprise-wide planning and accessto
resources on the State’' s wide area network. The funding derived from this
assessment could start in FY 2003 at approximately $300,000 and would
be adjusted from there. This funding would be used to support initial
operations costs including standards development. The Steering
Committee is examining the possibility of atwo-year tria period for this
proposed source of funding, with areview to be conducted at the end of
the two years. At the end of the two-year period, it is anticipated that
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additional funding may be obtained from non-state agency beneficiaries of
the system.

o Contracts - North Carolina has had large, repeated contracts with state
agencies and much of its current funding is supported by contract work.
The State Department of Transportation has funded the North Carolina
CGIA (Center for Geographic Information Analysis) to the tune of over
$1million per year over the past decade. These funds are used to develop
data sets and perform analysis to conduct environmental and cultural
assessments for highway corridor planning. Contract work is also
completed for federal agencies. North Carolina slargest GIS contract
client today is FEMA. The CGIA is performing flood plain mapping
services including updating Flood Insurance Rate Maps (FIRMs). CGIA
has also developed a voluntary assessment program where each state
agency pays a different amount based on GIS infrastructure and data use
by agency. In FY 01 this voluntary assessment program was funded for
$850,000 derived from ten agencies.

0 Assessments- Michigan has also successfully funded support and
development of GIS data through voluntary levied assessments on severa
state agencies. Funds from assessments on eight state departments are
placed into an account that totals $1.1 million and is renewed each year.
Three of the eight agencies have their contribution amount in their vase
budget to ensure that the funds are available each year. Michigan also
works on a contract basis. GIS services are delivered to specific state
agencies on a project by project basis. Kentucky funds its statewide GIS
activities partially through assessments on state agencies. These
assessments amount to approximately $520,000 in funds per year.

» Federal grantsor matching funds— Specific GIS initiatives (state and/or
local) would be presented to the appropriate federal agency for funding. For
example the US Geological Survey’s NAPP program provides matching funds
to develop digital ortho quarter quads (DOQQ). US Department of Justice —
Office of Domestic Preparedness grants should be explored as a possible
source of funding. Additionally, the FGDC (Federal Geographic Data
Committee) is strongly advocating the use of GIS technology in support of
Homeland Security Efforts. While there are no specific grants available at
present there may be funds in the future to support homeland security
measures. The following is asummary of some federa grant programs.

0 USGS Innovative Partnerships - Offers cooperative agreements under
which the agency provides support (financia or non-financial) for
assistance in obtaining digital elevation, vector line, orthoimage, and
similar data, in USGS or compatible formats, for the public domain from
non-Federal producers. A specific program is underway in Maine. As part
of the NAPP program. USGS will contribute up to $1.6 million for
statewide imagery. Thisincludes $1.3 for compilation of the digital data
and $300,000 for the NAPP component, which is the photo itself.
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0 Federal Geographic Data Committee (FGDC)® offers three funding
programs:

1. Cooperative agreements for projects that will establish
clearinghouses to find and access geospatia data, develop
standards rel ated to geographic data, implement educational
programs to increase awareness and understanding of the National
Spatial Data Infrastructure, and build or strengthen relationships
among organizations to support digital geographic data
coordination. For 2001 there were four categories:

a. “Don’'t Duck Metadata’: Metadata creation and
implementation assistance. $6,000

b. “Don’'t Duck Metadata’: Metadata Trainer Assistance
$20,000

c. Clearinghouse Integration with Web Mapping provides
funding to extend existing clearinghouse nodes with
OpenGlS consortium. $20,000

d. Canadian/US Framework Collaborative Project supports a
projects between an organization in the US and Canada that
have an interest in basic geospatial data over acommon
geography. $75,000 This may be worthwhile for Maine to
look into further.

2. Framework demonstration projects that support efforts to
implement and test the data, technology, and organizational aspects
of the framework. Consortia propose projects in which their
members work together to produce, maintain, and disseminate
framework data needed for national, regional, state, and local
analyses.

3. TheNational Spatial Data Infrastructure (NSDI) Benefits program
funds cooperative projects that assess the impact of inter-
organizational cooperation and data sharing to address important
issues or solve problems over a particular geographic area. Projects
may focus on environmental, economic, social, or cultural
problems.

0 National Institute of Justice Grant program to assist units of local
government to identify, select, develop, modernize, and purchase new
technologies for use by law enforcement. It may be appropriate to piggy-
back on E-911 work that has aready been completed.

18 These references were compiled from information on the Internet (Indiana GIS, Ohio GIS, Federd sites)
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0 The Nationa Science Foundation: Grants & Awards Provides funding for
research and education in the sciences, mathematics, and engineering.
This funding may be appropriate for a project that partners with a college
or university.

0 Telecommunications and Information Infrastructure Assistance Program
(THAP) Provides matching grants for projects that improve the quality of,
and the public's access to, education, health care, public safety, and other
community-based services. Grants are used to purchase equipment for
connection to networks, including computers, video conferencing systems,
network routers, and telephones; to buy software for organizing and
processing al kinds of information, including computer graphics and
databases; to train staff, users, and othersin the use of equipment and
software; to purchase communications services, such as Internet access; to
evaluate the projects; and to disseminate the project's findings.

0 National Oceanic and Atmospheric Administration (NOAA) NOAA
provides funding under several grant programs for projects related to
understanding and predicting changes in the coastal ocean environment
and the global environment. While programs are primarily research-based,
state agencies and local governments are eligible to apply, and are
encouraged to partner with academic researchers.

o Environmental Protection Agency EPA's State, Local and Tribal Projects
section includes programs that provide support for open space
preservation, parks creation, brownfields clean up, water quality
improvement, environmental protection, and pollution prevention. The
Agency also offers funding opportunities related to specific geographic
regions, as well as environmental management, financing, and technology.

0 Department of Housing and Urban Development (HUD) HUD provides
support for projects related to housing and community devel opment,
economic empowerment, and targeted housing and homel ess assistance.
Information about all of HUD's grant support is provided via one annual
Super Notice of Funding Availability (SuperNOFA). HUD aso makes
available for purchase Community 2020, a desktop GIS that includes an
array of U.S. Bureau of the Census geographic and demographic data and
HUD program data. In addition, the software can integrate datafrom a
range of data sources provided by the user.

0 U.S. Department of Commerce The US Department of Commerce has a
matching grant program for state and local governments, and non-profit
organizations, supporting those infrastructure projects focused specifically
on networking/communications based initiatives. The Technology
Opyportunities Program (TOP) is managed by the Department’ s National
Telecommunications and Information Administration. TOP promotes
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widespread use and availability of advanced telecommunications and
information technologies in the public and non-profit sectors. The
purpose isto help develop a nationwide, interactive, broadband
information infrastructure that is accessible to all Americansin rura and
urban areas.

0 National Aeronautic and Space Administration (NASA) This program is
focused on state, local and tribal governments. It is geared toward projects
that are solution oriented and address one or more of the following
application areas:

* Resource Management

» Environmental Assessment

e Community Growth and Infrastructure
» Disaster Management

NASA seeks organizations in the U.S. that will lead the use of NASA and
commercialy developed remote sensing capabilities in operationa activities.
This grant cannot be used to fund demonstration projects that do not have a plan
to reach operational status, nor projects to fund existing, on-going operational
programs. Thereis potential applicability to land cover development to support
“community growth and infrastructure” issues.

* Other grant sources— Other grant sources also fall into the category of mission
driven funding. Grants may provide funds as well as hardware, GIS software and
training services. The ESRI®-NACo grant is an example of an alternate grant
source. Environmental System Research Institute (ESRI®), the leading GIS
software provider in Maine, offers many grantsto local and state governments.
Two such grants are administered by the National Association of Counties
(NACo) and supply the recipient with thousands of dollars worth of software, data
access and training. Kansas' Data Access and Support Center (DASC) was the
recipient of a$76,000 grant from a public-private partnership organization. This
grant money will be used to enable Kansas' Egovernment data portal to have
gpatial capabilities.

» L ocal Funds— With educational, outreach and assistance efforts, local
governments and regional entities could be encouraged to help utilize some of
their own funding and the private sector could also be encouraged to participate in
partnerships for GIS data development and maintenance. Funding could come
from whatever source the local government, business, or organization felt was
appropriate, but likely sources would include areas that would benefit from a
coordinated statewide GIS effort. This may include departments of public works,
consulting engineers, telecommunications and other utility companies. Kentucky
isrequesting funds for a Local Government GIS program (LGIP) for 2003-2004.
The budget request of $600,000 would be used to cerate partnership incentives for
Kentucky local governments currently developing GIS data to build the datato a
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statewide standard, share the data, or a subset of the data, with the state after it is
created, and build the data so that adjacent counties can use each other’ s data.
Virginia established a Public Safety Division and new Wireless E-911 Board in
2002. This board is responsible for the disbursement of funds to local
communities for the implementation of Wireless E-911. The Board has ruled that
communities may apply for mapping funds related to the support of E-911.

Cooper ative Funding Partner ships— Thistype of funding falls under the
category of mission driven funding. It would involve cooperation among steate
agencies, or between state and federal agencies, to fund ongoing program costs
including staff costs. The project under which this report is being prepared is an
example of a cooperative funding partnership undertaken by departmentsin
Maine. The State Planning Office, Department of Transportation and the CI1O
jointly funded this project to explore the best course of action for further
developing Maine's statewide GIS under Resolve 23. The project supports a
specific “mission” however three separate agencies pooled resources to fund the
project. Four separate state agencies collaborate to collectively create, maintain
and distribute GIS data sets in Maryland. The Department of Planning,
Department of Natural Resources, the State Highway Administration, and the
Department of Housing and Community Devel opment have coordinated the
development and release of statewide GIS data both via CD-ROM and on the
internet. Kansas worked with the Natural Resource Conservation Service
(NRCYS) of the USDA to build GIS data about soils. During one particular project,
the NRCS provided a staff person to create data. The state, working in
conjunction with alocal university, provided some funds that were used towards
data processing. Note that some cooperative funding partnerships fall under the
heading of assessmentsin the form of voluntary assessments. Examples of theses
are discussed above.

5.2 Description of a Funding Approach for Maine

5.2.1 General description

As documented above, other states use a variety of funding mechanismsto fund statewide
GIS efforts. In addition it is clear that there are numerous options for funding
mechanisms. It isclear that Maine will need to use a combination of funding vehiclesto
pursue the recommendations set forth in the Coordination & Implementation Plan. The
following provides an overview of a potentially feasible funding approach for Maine:

Pursue abond-funding package for magjor capital investmentsin data and taking
the Maine GIS program “to the next level”. Thiswould be used to support
activities such as standards development, library infrastructure, DOQQ creation,
parcel grant program, development of basic viewing and dissemination
applications, and an initial education/outreach initiative.
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» Focused effort and attention to generating funds from federal and other grant
sources. Maine should establish a committee/team to apply for Federal grants
and to actively work with other third-party funding entities such as utilities.

» Creative combination of other Maine funding sour ces for ongoing operational
expenditures. Ultimately, the Legislature must make the decision on appropriate
long-term funding for GeoL ibrary operations.

The following section (5.2.2) provides a description of how project components are
divided among these three general categories of funding. The next section (5.2.3) lists
each of these summary funding categories and provides alisting of each project
component that may be funded by each category. Finaly, section 5.2.4 provides a
plausible funding scenario with which the entire Resolve 23 Steering Committee found
consensus.

5.2.2 Funding options by Project Component

The following describes the major task components of the Coordination and
Implementation Plan while providing a basic assessment of the funding vehicles that are
most appropriate to each activity.

5.2.2.1 Hardware/Software
» Bondswould be appropriate for the purchase and implementation of hardware and
software to expand MeGIS' s data warehousing capacity.

» CIOfunding, if it isavailable, is another possibility for purchasing hardware and
software.

» Software could also be addressed by negotiating better licensing agreements to
get the most value out of licensing dollars spent.

* Maintenance is best covered from dedicated funds. Alternatively, a use fee could
be charged to cover expenses. Thisfee could be estimated based on some
percentage of hardware/software expenditures divided by estimated numbers of
users and/or “hits”.

5.2.2.2 Digital Orthophotos (DOQQ)

» Bondswould be appropriate for the development of DOQQs. This funding would
leverage availability of matching federal funds from USGS NAPP/NDOP
program.

»  Should pursue partnerships with other governmental organizations and utilities for
cost sharing. May enable State to get better resolution for the same investment.

* Need aplan in place to update the ortho imagery over time and as appropriate.

5.2.2.3 Parce Data Development

* A number of municipalities have aready invested in automating parcel data and
eventually most will migrateto GIS. Prior to the establishment of uniform
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standards, there was some value in waiting. Once Maine establishes standards,
the sooner all municipalities migrate to the standard, the sooner efficiencies can
be realized and better decisions can be made due to enhanced analytical

capability.

To encourage this transition to occur in time to reap the rewards and effectively
address the key public concerns expressed during the Needs Assessment, the
investment through bonds would be appropriate. Thiswould be used to establish
agrant program for municipalities to develop digital parcel datato state standards,
and support maintenance and sharing requirements.

Consider partnership opportunities with non-governmental users of parcel data
(redltors, utilities) for parcel data development projects.

Possible subscription fee for receiving/accessing updated parcels to fund
maintenance of parcel data. Fee would need to go to municipalities to provide
resources to update data. Would need to provide service beyond supplying public
information.

5.2.2.4 Standardsand Metadata

Bond funding could be used for initial standards development by a consultant,
including stakeholder outreach and involvement.

CIO funding, if it isavailable, is another option for funding initial standards
development.

Federal grants are available from FGDC for standards devel opment and education
about standards and meta-data.

5.2.25 Technical Assistance

Bond funding is not an appropriate long-term strategy for technical assistance, but
could be used to hire contractorsto develop an initial training/consulting program.

Dedicated funds are most appropriate option for long-term technical assistance. It
islikely that at least to one person on the state payroll would be made available to
oversee technical assistance services to ensure that needs are being met.

5.2.2.6 Application Development

Bond funding is appropriate for initial application devel opment

Federal grants for specific applications that serve multiple state stakeholders, led
by MeGIS/Executive Committee.

Service level agreements as are in place now.

Feefor useif aweb based application is devel oped/hosted/maintained on state
server/with state data for use by private sector.
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5.2.2.7 Staff/Maintenance

» Dedicated funds are the best, most stable, option for supporting the staff necessary
to oversee al elements of a statewide GIS program. Need coordination even if
development work is contracted out.

» Could explore a staff sharing agreement with different state agencies. Have those
departments that can benefit most from GIS contribute to fund up to several staff
positions. The benefit would be coordination of data development efforts,
technical coordination, and leverage for federal funding.

5.2.3 Project Components associated with Funding Options

The following describes the three general funding categories introduced in section 5.2.1
and lists the project components that would be most appropriately funded by each
funding category:

5.2.3.1 New 2002 Bond Funding Package

Bonds are appropriate for funding the startup of a statewide program as well as mgjor
capital expenses such as data development. They could be used for:

» Hardware and software improvements for warehousing technology and
infrastructure

e Consulting support for standards development
e Consulting support for outreach and training for municipalities, COGs, counties.
» Datadevelopment (matching funds for USGS NAPP DOQQ program)

e Grant program(s) to local government, COGS and GeoService Centers for the
development of digital parcel, zoning and protected open space data.

* Application development

5.2.3.2 Federal Grants, Other Third-Party Fundsand L ocal Matching Funds

Federal funding would be given based on the merits of proposals made by the state and or
local or regional governmental organizations, and would need to be used for the specific
purposes indicated in the proposal. Appropriate requests for Federal grant dollars are:

* Warehouse enhancements

» Standards Development that is consistent with Federal Geographic Data
Committee (FGDC) Information Systems standards

* Metadata development
» QOutreach and training
o Datadevelopment (e.g. USGS funding for DOQQSs)

» Application development that would benefit the Federal Government agency to
which the request is made (e.g. homeland security, US-EPA, etc.).
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This funding would be acquired based on agreements with public and private
organizationsin Maine and could include:

* Agreements with utilities for co-funding of data sets of mutual interest (e.g.
parcels)

» Loca government matches of state dollars to provide local data sets such as
parcels and zoning.

» Agreements for maintenance of data stored in the library by local governments.

5.2.3.3 Operational Funding

It is assumed that the GeoLibrary Board and Legislature will come up with a suitable
combination of funding sources to provide operational staffing and management of the
GeoLibrary. Inaddition to funding staff, thisis the best funding mechanism for other
routine expenditures such as maintenance of hardware, software and data.

5.2.3.4 User/Cost of Dissemination Fees

Ultimately, the GeoLibrary will contain suitable resources that may warrant the
institution of user fees, or “cost of dissemination” fees for data as outlined in the draft
legislation. Thiswould not take place until the latter years of the Coordination &
Implementation Plan’s 5-year time horizon. Even then, it is unlikely that these types of
fees would amount to significantly more than $100,000 per annum. Thus, these should be
considered, at best, aminor funding source. User fees/dissemination would most likely be
collected to contribute to the operational funding of the GeoL.ibrary.

5.2.4 Recommended Funding Scenario

The following presents the most plausible funding scenario for initiating the work
described in the Coordination & Implementation Plan. The Resolve 23 Steering
Committee has actively examined multiple funding options and there is unanimous
consensus among Steering Committee members that the following reflects a supportable,
realistic and achievable funding path for enhancing Maine’ s geographic information
infrastructure going forward.

* New 2002 Bond: Pursue a $6 million bond-funding package for major capital
investments in data and taking the Maine GIS program “to the next level”. This
would be used to support standards development, library infrastructure, DOQQ
creation, parcel grant program, development of basic viewing and dissemination
applications, and an initial education/outreach initiative.

* Third-Party Funding Sour ces. Focused effort and attention will be paid to
generating funds from federal and other grant sources. Thisincludes a program to
capitalize on the $1.6 million potentially available through USGS s NAPP/NDOP
program. Further, Maine should establish a committee/team to apply for other
Federal grants and to harvest the maximum amount of available funding. This
committee/team could also actively work with utilitiesin Maine to attempt to
generate further collaborative funding for parcels and/or land base. Last, several
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elements of the bond are considered “grant programs’ to municipalities. Some of
these grants would require matching funds from municipalities thus further
leveraging the money from the bonds.

* Useof Enterprise Network Services Rate (ENSR) rate increase for initia
funding of ongoing operational expenditures. The Department of Administration
and Financia Services (DAFS) has given preliminary approval to raise the ENSR
to create afunding stream for initial operating costs of establishing the
GeoLibrary. Based on an increase to ENSR of $2/month/computer effective July
1, 2002, it is estimated by DAFS that potentially $300,000 would be raised during
FY 2003 and another $600,000 would be raised during FY 2004. Approval for an
increase in the ENSR was given for a probationary 2-year period. Following the
2-year period the GeoLibrary Board will need to work with DAFS and the
Legidature on alonger-term funding strategy that may include an extension of the
ENSR rate increase, the institution of user fees and/or alternative funding
mechanisms.

The scenario described above is further illustrated in Tables 5-2 and 5-3, below. Table 5-
2 presents the funding elements according to potential funding sources. Table 5-3
illustrates the proposed scenario over a 5-year period, showing estimated expenditures by
fiscal year. The program components listed in the table are discussed in detail in Section
2.2 of this document.
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Table 5-2
5-Year Budget for Expanded GIS in the State of Maine
Estimated Expenditures by Funding Type

USGS Utility or
Matching Other  |Potential one-
ONE TIME CAPITAL EXPENDITURES: TOTAL Cost|  pgopg Clo (1) Grant  |Partnerships| time grants Potential Grant Sources

1. Standards

FGDC for standards/metadata;
Statewide data standards development $200,000 $100,000 $100,000fand/or US-Canada framework
2. Data warehousing
Infrastructure improvements $200,000  $200,000
3. Statewide data development
Participation in USGS NAPP program for new orthophotography.
Program would complete 1997-1998 mapping and initiate more detailed
mapping for a 2003-2004 program (2). $4,200,000f $1,800,000 $1,600,000 $800,000Farm Service, NRCS, US-EPA
Development of statewide land cover $750,000  $250,000 $500,000NASA

Municipal match for parcel

moneys. Assumes $1 to $1
Parcel automation grant program $3,500,000[ $2,000,000| $500,000] $1,000,000/match (3).
Zoning & conservation/open space automation grant program $750,000  $750,000
Road centerline improvements $400,000 $400,000
4. Facilitating application development
Standards conformity validation tools/application $100,000 $100,000
On-line Internet-browser based access to Library and application
development platform for delivery of Library data to third parties $150,000  $150,000
Development tracking application development $250,000f  $250,000
GRAND TOTAL ONE-TIME EXPENDITURES $10,500,000 $6,000,000 $0| $1,600,000 $500,000] $2,400,000
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Table 5-2 continued

TOTAL 5-Year
ONGOING, RECURRING OPERATIONAL EXPENDITURES: Cost FY2003 (4) | FY2004 (4) | FY2005 (5) | FY2006 (5) | FY2007 (5)

2. Data warehousing (6)
Ongoing infrastructure support: staff, H/'S maintenance, disk storage (5) | $1,200,000 $100,000 $200,000, $300,000] $300,000] $300,000
5. Qutreach, education, and coordination (6)

Active, directed staff support for inter-governmental and intra-
governmental coordination, education & outreach (6) $1,200,000] $100,000 $200,000, $300,000] $300,000] $300,000
Coordination, technical assistance and outreach through funding of
Regional Service Centers (eventually 10 Centers @ $40,000 per

annum) (6) $1,500,000] $100,000 $200,000/ $400,000/ $400,000, $400,000
5-YEAR GRAND TOTAL, all investments, all funding sources: $14,400,000
Potential investments from grants or funding matches: $4,500,000
[TOTAL 5-YEAR INVESTMENTS BY STATE OF MAINE: $9,900,000

(1) Itiscurrently assumed that no CIO funding for GIS will be available, even though GISislisted as an Endeavor Project. If funding is availableit will be allocated across these expenses selectively.
(2) Cost to complete higher resolution flyover may exceed $3,200,000, to cover high resolution for a broad
area.

(3) State will also provide some "pure" non-matching grants to organizations that already have parcel data that only needs conversion into the statewide standard format.

(4) FY2003 and FY 2004 would be funded through Enter prise Network Service Rate and library dissemination fees.

(5) To be determined following 2-year program eval uation.

(6) Assumesthat all operational support of expanded data warehousing and active coordination and outreach is funded through dedicated, non-bond sources. Early year investments could
potentially be covered by bond funding through contracting.
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Table 5-3
5-Year Budget for Expanded GIS in the State of Maine
Estimated Expenditures by Fiscal Year

TOTAL 5-Year

ONE TIME CAPITAL EXPENDITURES: Cost (1) FY2003 (2) FY2004 (2) FY2005 FY2006 FY2007
1. Standards
Statewide data standards development $200,000,  $100,000, $100,000
2. Data warehousing
Infrastructure improvements $200,000 $25,000  $100,000 $50,000 $25,000
3. Statewide data development
Participation in USGS NAPP program for new orthophotography.
Program would complete 1997-1998 mapping and initiate more detailed
mapping for a 2003-2004 program. $4,200,000 $2,100,000 $2,100,000
Development of statewide land cover $750,000 $50,000 $500,000] $200,000
Parcel automation grant program $3,500,000  $100,000 $500,000 $750,000 $1,150,000 $1,000,000
Zoning & conservation/open space automation grant program $750,000 $100,000, $300,000 $200,000, $150,000
Road centerline improvements $400,000 $400,000
4. Facilitating application development
Standards conformity validation tools/application $100,000 $75,000 $25,000
On-line Internet-browser based access to Library and application
development platform for delivery of Library data to third parties $150,000] $100,000 $50,000
Development tracking application development $250,000 $50,000 $75,000 $125,000
GRAND TOTAL ONE-TIME EXPENDITURES $10,500,000 $275,000] $3,975,000/ $3,525,000/ $1,450,000 $1,275,000
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Table 5-3 continued

TOTAL 5-Year

ONGOING, RECURRING OPERATIONAL EXPENDITURES: Cost FY2003 (3) | FY2004(3) | FY2005(4) | FY2006(4) | FY2007 (4)
2. Data warehousing
Ongoing infrastructure support: staff, H/S maintenance, disk storage $1,200,000( $100,0000 $200,000, $300,000 $300,000, $300,000
5. Outreach, education, and coordination
Active, directed staff support for inter-governmental and intra-governmental
coordination, education & outreach $1,200,000(  $100,0000 $200,000, $300,000 $300,000 $300,000
Coordination, technical assistance and outreach through funding of
Regional Service Centers (eventually 10 Centers @ $40,000 per annum) $1,500,000f $100,000] $200,000 $400,000 $400,000, $400,000
5-YEAR GRAND TOTAL, all investments, all funding sources: $14,400,000
Potential investments from grants or funding matches: $4,500,000
TOTAL 5-YEAR INVESTMENTS BY STATE OF MAINE: $9,900,000

(1) Total expenditures from all potential funding sources, including state, federal govt., utility partnerships and local government matches.
(2) It isassumed that funding from a calendar year 2002 bond would not become available until the second half of fiscal year 2003 (i.e. Spring 2003). Hence, expenditures

from the bond begin modestly at the tail-end of FY 2003 (e.g. late-Spring 2003) and ramp up in earnest during FY 2004.
(3) FY 2003 and FY 2004 would be funded through Enter prise Network Service Rate and library dissemination fees.

(4) To be determined following 2-year program eval uation.
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Arcinfo

ArcView

Assessor's Database

Base Map / Basemap

Buildout Analysis

CAD

CAMA

Conflation

Council of Government

Data Validation Ring

Data Validator
Development Tracking

boQQ

E-911

ESRI
FGDC

Five Pillars

Footprint
FTP
Geocoding
GeolLibrary

Geolibrary Content Specialist
GeolLibrary Contract Coordinator

GeoLibrary Outreach Coordinator
GeoService Center

GIs

GPS

Growth Indicator
IMS

Aworkstation GIS software product used primarily for high end analysis and geoprocessing by
specialized users. In its most recent incarnation it has become ArcGIS (Arcinfo8). It is sold by
ESRI

A desktop GIS software product used primarily for display, query and cartography by a more general
variety of users than Arcinfo. In the ArcGIS product fine it is currently offered by ESRI with a subset
of the same functionality available in Arcinfo

The digital database of property assessment information maintained by the assessor. Itis also
referred to as the tax list, property list, CAMA database.

A map protraying basic reference features on the earth's surface (both natural and cultural) on which
other, specialized features (e.g., property boundaries, utility poles) may be layered.

An analytical process by which land area is measured by type over a given spatial extent and
characteristics of the land are evaluated to determine how much remaining development can occur
within the bounds of legal and or environmental constraints.

Computer Aided Design. Software packages designed for high quality graphical production of
design and engineering drawings. Popular vendors are AutoCAD and Microstation

Computer Assissted Mass Appraisal. See Assessor's Database

A process by which two digital maps or attributes associated with two different maps, can be
matched and merged into one.

(CoG) Council of Government. See Regional Planning Commission Also Regional Council

The boundary inside of which all data meets the specifications of the Maine Public Library of
Geographic Informaion. This boundary is enforced by the GeoLibrary Content Specialist.

Software and testing procedures used to ensure that geographic and tabular data entering the
Maine Public Library of Geographic Informaton meet specifications.

The process by which measurement is made of change in land use brought about by human
development

Digitial Ortho Quarter Quadrangle. An aerial photographic product that has had the distortion
removed to make it suitable for layering in GIS analysis. This product is a standard offered
throughout the United States by the USGS.

Initiative to link all phone numbers to physical addresses. This emergency communication system
automaticaily displays the address of a caller at an emergency call answering center. In Maine this
is being undertaken by MeGIS and the Department of Public Safety.

Environmental Systems Research Institute. Primary private GIS vendor to Maine at all levels of
government.

A US organization comprising representatives of numerous federal agencies and GIS vendors.
FGDC is primarily known as a metadata standards setting body

The five primary components of the proposed Maine Public Library of Geographic Information.
These include Standards Development, Expanded Data Warehousing, New Data Development,
Targeted Application Development and Expanded Coordination, Outreach and Education.

The perimeter of a building as drawn on a map. Generally this is captured from aerial photography
so represents the shape of the roof.

File Transfer Protocol. A common protocol for transmitting data over the Internet

A cross reference between x,y coordinates of a location relative to a standard reference grid, and
non-geographic data such as addresses. Geocoding of non-geographc data allows locations of
these data to be accurately mapped.

Maine Public Library of Geograhic Information, also MPLGI

Manages ail data flow in and out of the Maine Public Library of Geographic Information
Acts as staff to the Maine GIS Coordinating Board. Administers GIS contracting work for the Board.

Actively engages is coordinating interagency GIS communication and trawis the GIS community for
potential data for the Maine Public Library of Geographic Information

One of numerous regional GIS service centers in Maine whose mission it is to assist users from
communities and elsewhere in practical application of GIS technology

Geographic Information System: A computerized system of hardware, software, and data that
enables the development, enhancement, modeling, and display of muitilayered spatial data. It
performs some analytical functions itself, and by its analysis, selective retrieval and display
capabilities, helps the user to further analyze and interpret the data.

Global Positioning System. Dsetermination of coordinated of points on the ground using a network of
satellites intended for this purpose.

Digital data resource used to capture changes in land use over time.

Internet Map Server. Software that is used to make data content availabie over the Internet,
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InforME
MeGIS
Metadata

MOSIS

MPLGI
NAPP

OGIS

Orthophoto

Parcel

Plainimetric Mapping

RDBMS
Regional Planning Commission

Registration

Remote Sensing
Spatial Analysis
THUGS

TIDE

TINIS

USGS

Maine Resolve 23 GIS Needs Assessment Implementation Plan

Applied Geographics, Inc.

internet gateway for businesses and citizens to interact with Maine government electronically.
InforME manages and hosts the official State of Maine website.

Maine State Office of Geograhic Information Systems, also OGIS

Data about data. A record of information about a digital mapping product. The Federal Geographic
Data Committee (FGDC) has published Geospatial Metadata Standards that MeGIS presently uses
to document its data products

Maine Qil Spill Information System. Department of Environmental Protection GIS application that
allows widely divergent government agencies of disparate jurisdictions to share geograhic data in the
even of an oil spill on the coast of Maine.

Maine Public Library of Geograhic Information, also GeoLibrary

The National Aerial Photography Program, coordinated by the U.S. Geological Survey (see which).
NAPP photography are acquired at 20,000 feet above mean terrain with a 6 inch focal length lens.
The flight lines are quarter quad-centered on the 1:24,000-scale USGS maps. NAPP photographs
have an approximate scale of 1:40,000, and are flown in black-and-white or color infrared,
depending on state or federal requirements.

Former name of the Maine State Office of Geographic Information Systems. See MeGIS

A scanned and registered aerial photograph that has been corrected for terrain elevation, camera
tipa dn tilt, andother distortions to provide an image with the metric properties of a map. The correct
positions of ground features can be measured from this image and other GIS data can be layered on
over it.

The polygon (closed, multi-sided shape) representing the boundaries of legal ownership or interest
on a municipal tax assessing map

Mapped physical features such as buildings, roads, vegetation and utilities that have been captured
using 3 dimensional stereo tracing to produce a high degree of geometric and positional accuracy.

Relational Database Management System

(RPC) One of 10 Maine organizations that assist municipalities and further regional initiatives in
areas of planning, economic development and technical assistance. These include: Androscoggin
Valley Council of Governments, Eastern Maine Development Corporation, Greater Portland Council
of Governments, Hancock County Planning Commission, Kennebec Valley Council of Governments,
Mid-Coast Regional Planning Commission, Northern Maine Development Corporation, Penobscot
Valley Council of Governments, Southern Maine Regional Planning Commission and Washington
County Regional Pianning Commission.

The process of finding registration points on a map or image and assigning them coordinates from
their known positions in the real world. With a sufficient number of points specified on the map or
image, it may be mathematically transformed to real-world coordinates for dispaly an analysis.

The technique of obtaining data about the environment and the surface of the earth from a distance,
for example, from aircraft or satellite.

Analytical techniques associated with the study of locations of geographic phenomena together with
their geometric dimensions and their associated attributes,

Threats Undermining Groundwater. Department of Environmental Protection GIS application to test
groundwater threats scenarios.

Transportation Information of Decision Enhancement. Maine Department of Transportation
database. Integrates an Oracle RDBMS with GIS query and display tools provided via ESRI
ArcView 3.2

Transportation Integrated Network Information System. Maine Department of Transportation linear
referencing system that maintains information describing physical and operational characteristics of
the Maine public roads system.

United States Geological Survey. Established in 1879 and perates under the U.S. Department of
Interior. The creator of the familiar topographic sheets and the primary domestic governmental
mapping agency in the U.S.

January, 2002
GLOSSARY
2 of2




8] PO Resolve
REQ LD DATALA £
00

Highest Priority Layers

Priority Layers

8 ap 0

PARCELS with Attribute Data

s
—

)
N
-

ROADS E-911 and DOT Data from MeGIS as combined layer

—
L

LAND USE Coverage/Data

=
—
-
S

UTILITIES Data Layers (water and sewer systems)

[ZONING data, with standardized atiributes

NN oo,

—|n

MeGIS Base Data (available through periodic, dependable updates)

Shoreland Zoning Data and Overlays

CONSERVATION Lands, Protected Open Space

=W Nl =ln|al

CONTOURS (10 or better, including surrounding communities)

WATER Distribution System Data

ORTHOPHOTOS (digital)

School District Boundaries

Sewer and Drainage System Data

Endangered Species Locations

i
=ININ|a]|=|alal@INN| Al

Digital Elevation Model Statewide

Growth Areas

Hydrography (Enhanced Streams)

-

Soils

Watershed Boundaries

Wetlands (higher quality than NV\T)

=ININ|W@IN]=IN|=N]|—=]|w

County & Municipal Boundaries (no shorelines)

Deer Habitats

Demographics Data (Census or other)

Fish and \Wildlife Data

N -

Floodplain/Flood Hazard Data

ROW for Planning & Analysis

Septic System Locations

Slopes

Transportation Networks

Air Quality Monitoring Data (Inland Fisheries & Wildlife)

Building Permit Data Geocoded

Business & Industrial Parks

Canadian Data (better than existing)

CMP Pole Location Data

CMP Transmission Line Location

CMP Zones and Circuits

Cultural Landmards for ACOE permits

Easements Data

Electricity Connections

Environmental Contaminants (Arsenic) locations

Fire Control and Hazard Areas

FOOTPRINTS: All structures

FOOTPRINTS: Public Buildings (including Schools)

Forest Stand Types

Health Planning Areas

High Value Habitat

Home Sales

Insect and Disease Infestation Layers

Labor Demographics

Lake Depths

MARINE 3 Mile & 12 Mile Limit Location

MARINE Equivalent for Land Cover i.e., ellgrass, kelpbeds

—-I—A—l—l—l—h—l-—h-d—l—lddﬂ-ﬂ—‘—i—‘—‘—N—l—‘-—‘l\)NNNNNNNI\JD}WWWUN-’-U’IW&HO’J@@\IWQS
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MARINE Inter-tidal Data

MARINE Sea Sampling Data

MARINE Seafloor Geology

MARINE: Commercial Fisherman Data

MARINE: Fisheries Management Areas

MARINE: Fishfarm Locations

MARINE : Shipping Routes

MARINE: Surficial Sediments Data for Fisheries Work

] -

ME DOT Control Point Data

Metadata Including Data Status (CMP)

Municipal Civil Boundaries (Engineering scale)

New Eng_la_nd & Northeast Transportation Network Maps

New Hampshire Data (projected to ME standard)

Noise Data

ORTHOPHOTOS (flown at low tide)

alalalala

ORTHOPHOTOS: Aerial Photos

ORTHOPHOTOS: Aerial Photos (high quality, leaf off, full color)

PARCELS for All Coastal Towns

Permit Application Procedures

Phosphorus Loading Hotspots

Political Boundaries (known boundary monumentation)

Private Well Locations

Public Facilities Locations

Public Safety Data Layers

REGULATORY: Special Use Overlays

Rental Prices

Resource Protection Areas

ROADS Surface Management System datasets

ROADS Accurate and Prompt Road Change Updates

ROADS with Seasonal Weather Related Changes

ROADS: Streets and Paving Progress

ROW Project Tracking System

Rural Areas Polygons

Scanned Indexed Photographs Pertinent to Historic Sites

Service Area Maps (telecom service areas)

Services (house connections) in PWD network

Snow Plow Routes

Social Services Recipients

Street Tree Inventory

Student Locations (coded to E-911 roads)

SURVEY: Property Survey Data

=l mamalalalalalalalalalalalalalalalclal sl alalalalalalasl sl alalal sl ol sl -

Done

SURVEYS: Geographic Index/Catalog: Locations of Where Site Plans

Tax Increment Financing Districts

Threats to Groundwater

Underground Storage Tanks

mlalala

graphic data)

USGS Quads: Scanned, registered, complete, accurate digital raste

-

UTILITY Service Area Boundaries

Water Quality Data

were collected independently

NOTES: The contents of this sheet are derived from interviews conducted by
phene and in person with more than 70 individual entities and hundreds of
individuals. They do yet not include input from the ONLINE SURVEY data th
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Maine SPO Resolve 23

REAUESTED APPLICATIONS /
SERVICES LIST

1/24/2002

Application presently exists either statewide or for selected

areas

Frequently Requested Application

Major

Category Application Name

NT

GIS Specification Designer for Data D

Application Description

Software to assist potential data creators in the design and development of their systems and data.

Requesting Entity

Primary Beneficiary

Municipalities

Additional Beneficiaries

1/24/2002

Comments

Metadata Manager/Generator

Permit data creators and enhancers to systematically, quickly and easily create metadata that
conforms to the MeGIS / FGDC standards

Citizens of Maine

MANAGEME

GeoData Validator

Check the quality of new or edited data prior to submission to larger reposito

CoGs/RPCs

Consolidated E911 and Classed DOT roads viewer and Allow access to single roads layer that combines best featuers of E-911 (address ranges) with DOT
tool. TIDE (road classes, traffic counts, etc) . Choose areas to download data for local use. CoGs/RPCs CoGs/RPCs Al Frequenty requested. In the works.
E View status of pavement condition and consolidated (state / local / utility) plans for individual road
i |F Management Viewing Tool segments Municipalities, Portland Water District |Municipalities DOT, utilities
8 View and query water lines, sewer lines and visible street furniture (hydrants, storm drains, mainholes,
L |Sewer/Water, Outfall Locations Viewer etc) over logical basemap. Sanford, Waterville Utilities
ﬁ Water Utilities Service Areas Viewer View and manage Utilities Areas DHS/PUC Dept of Human Services PUC, SPO
£
2
View drinking water supply sources (wells and intakes feature sets) with collateral information Exists .. Northern Geomantics ArcIMS from MeOGIS at
St ide Public Water Supply Visualization Tool [\ and plumbing control points) over logical basemap DHS/BoH Dept of Human Services BHS, DEP, Municipalities, Public |http://musashi.ogis.state.me.us/dhs/html/wellsmap.htm
s available in some places: waterville, ellsworth, carrabassettv,
o View property parcels and their tabular attribute information (assessing records) over orthophotos or . ArcIMS & Blue Marble. Also available in many locations as
03, Parcel Viewer logical basemap. SPO, CoGs/RPCs, Municipalities CoGs/RPCs network or standalone applications
= - Perhaps could provide part of the solution to easing confusion
) S surrounding maintenance andinterpretation of SLZ and enhanced
E : Shoreland Zoning Viewer Provide access to shoreland zoning delineations throughout state CoGs/RPCs CoGs/RPCs municipal zoning.
= = SPO, Police, Defense,
S a Crime istics Data Viewing Tool View crime statistics with at least census block level accuracy for all areas in Maine Dept of Econ. & Com Dev Municipalities, CoGs, Citizens
-E E Visually reference and update ownership information for the 600+ islands in the Coastal Island
- Coastal Island Registry Viewer Registry Dept of Conservation Island Institute
é Conservation Lands Viewer View and manage conservation lands polygons throughout the state DOC, SPO, Land Trusts Dept of Conservation
()]
E View FEMA flood insurance rate map zones (or enhanced data) describing at risk areas over logical
E Floodplain Viewer basemap. Most valuable if used in conjunction with property parcels and quality orthophoto imagery. Municipalities
= SPO, CoGs, Conservation, DEP,
< Land Use and Veg Cover Type Viewer View land use data with 21+ standardized cla: Many CoGs/RPCs IF&W, Citizens, etc
':t Viewer View National Wetlands Inventory polygons (or enhanced data) over logical base map. CoGs/RPCs
a 1 |Watersheds Viewer View accuate boundaries of watersheds and sub-basins accuate and responsive basemap Dept of Marine Resources
g Marine Bottom Cover, Surficial Sediments and Seafloor Geology |View eel grass, kelp beds, etc along with sediment information for fisheries analysis. Also seafloor
E Viewer geology. DMR, Island Institute Dept of Marine Resources Island Institute
=
cz) Municipalities, Land Trusts, Exists @ http:/pearl.spatial.maine.edu/ Would benefit from
E Maine Lakes Viewing Tool Land Trusts CoGs/RPCs Public, DEP feature enhancement and a faster server.
Z |Forest Type Viewer View forest stand type over logical base map. Dept of Conservation
Insect Inf Viewer View forest infestation information over logical base map. Dept of Conservation
plary C ities Tool View and manage exemplary natural communities points and polygons DOC Dept of Conservation
Salmon habitat Viewer View and manage salmon habitat data layers Dept of Conservation IF&W, Salmon Commission
E View orthophotos and USGS scanned quad sheets over the web quickly and easily with basic vector [Municipalities, CoGs/RPCs, numerous
O |Statewide Digital Orthophoto / Digital Raster Quad Viewer and text overlay (roads and place names) agencies, Citizens of Maine

Property P y Analysis / Buffer and Abutter’s List tool Gi Abutters lists from property parcels or centroids data SPO, CoGs/RPCs, Municipalities Municipalities CoGs/RPCs
View US Census data for Maine (and NH) and perform proximity analysis, Including both housing and Exists (minimally) @:
Census Data Viewer and Analysis Tool population statistics for many data categories. SPO, DHS State Planning Office All http://sgci10.stgeorgeconsulting.com/mepop/viewer.htm
Utility Outage Manag: Tracker View and track history of utility outages throughout the state Utilities Utilities MPUC, SPO, municipalities CMP
Recycling Information Tool View and maintain recycling information by municipality statewide SPO State Planning Office SPO, municipalities, CoGs/RPCs
Dept of Defense, Veterans &
Emergency Appli Low Lying Areas Analyst and Viewer View and predict what areas (and bridges) will be inundated during high water events Defense EM SPO, CoGs, municipalities, citizens

SIMPLE ANALYTICAL

C ive Plan Mapping Si t Tool

Health / Hospital Planning Areas Analysis Tool

View and planning areas with census, epidemiological, and logical basemap data.

Display, Query & Analysis tool including layers for built environment, transportation, water resources,
soils, land cover, cultural/recreational resources, elevation, slopes, conservtion lands, other
development constraints &cetera.

Dept of Human Services

Municipalities

SPO, CoGs/RPCs

Tool

Economic Development & Growh Zones Planning and Mapping

View demographic, environmental and regulatory data to identify, encourage and track development in
Maine for carefully targeted growth zones

SPO, CMP, CoGs

Dept of Econ. & Com Dev

SPO, CMP, Maine & Co, CoGs,
Citizens

Used to locate changes in land use, identify landuse patterns, track new building and infrastructure

Municipalities, CoGs/RPCs,

COMPLEX ANALYTICAL TOOLS

Integrated Hardware
R CLE L LCE N GPS Capture and Integrate with Maps Tool

Graphically track fixed property and land related regulatory permits for various levels of government.

Suite of software and hardware to permit capture of global positioning points and integration with other
map layers.

Municipalities

Municipalities

Development Tracking Tool growth SPO, CoGs/RPCs, Municipalities CoGs/RPCs Public

Buildout Analysis Tool Investigate hypothetical development scenarios for municipalities or regions SMRPC CoGs/RPCs CoGs/RPCs, municipalities, publiccSMRPC has bought CommunityVIZ
Extensive Impervious surfaces degrade stream water quality. This tool would permit users to estimate

Impervious Surfaces Modeling Tool percentage of impervious surface in a watershed to augment planning SPO, CoGs/RPCs, Municipalities CoGs/RPCs Municipalities, SPO

Permit Applications and Status Tracking Tool Municipalities Municipalities Numerous Agencies,

Vehicle Location Tracking

Visually display locations of fleet vehicles over easy to read and responsive basemap

CMP

Utilities

Municipalities, private companies

Maine Resolve 23 GIS Needs Assessment Implementation Plan
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Section 1 - General Contact Information
Who is filling out the survey...

1 Name of Organization

Name of person completing survey

Title of person completing survey

Department

Address

City/Town

State
ZIP

© @ N O O A QBN

Phone

-
o

Email

=
=5

What activity best describes your organization?
[0 Federal O Town O Consultant

0 State O Land trust O Software developer
[ Regional 0 Conservation O Other

12 If other, please describe

Section 2 - What issues do you feel could be better addressed in your community?

Why might a GIS be important? How could it be applied to real-world issues?

Which of the following would your organization like to be able to do better? 1 = no improvement needed, 5 = great improvement needed

13 Select optimal sites for locating businesses and other facllities Hi By i S
14 Provide detailed planning for efficient and sound land development Tl2n 3 . N
15  Advance economic development BB B
16  Optimize preservation of farmlands TR g
17 Map and analyze crime patterns y LR e -
18 Track and map buildings with fire code violations 12T 3 4TS
19 Dispatch and route emergency vehicles gl S L
20  Optimize delivery of rural health and medical services G R e o
21 Track and manage residential and commercial growth i R S il -
22 Evaluate sites for waste disposal A R
23 Locate sites for telecommunication towers and cell phone facilities 1728 4. 8§
24 Map road conditions and maintenance priorities b A R -
25 Provide asset management that could address GASB-34 requirements b i R Sl
26 Evenly distribute classload burdens among schools and increase efficiency of schodl bus routing 12 3 4 6§
27 Track active buikling and septic system permits to aid in inspections TR Uy
28  Graphically idertify locations of properties with tax liens by year 1 2 58 4B
29 Update and reproduce tax maps, zoning maps and land use maps A froi e e T
30 Automate identification of abutters and addressing of envelopes for abutter notifications 1 ¢ 3.4 §
31 Provide property maps quickly to tax payers and real estate professionals it 27 §8vhed 0.5
a2 (ef.traate and reproduce maps, that include information on aerial photographic imagery, zoning, topography, sewer and water lines, wetlands, 1 2 3 4 5
c,
33 Provide citizens with remote access to local government information Dl B R ]
34 Track down power outage locations o b sl L
35 Track and model the spread of pollutants or destructive biological agents R agadimg
36 Identify hazardous waste sites and map brownfields e s -
37 Track and model the quality of ground and surface water : R . g e )
38 Map the territories of animal and plant species 1 2 G 4
39 Track depletion and recovery patterns of fisheries, forests, and soil erosion g Il gt dhar I )
40 Other, please specify 1203 g’ B

Section 3 - Existing GIS Activity

What type of GIS activity currently exists in Maine?

41 Are you familiar with GIS technology? O Yes O No
42 s there currently any GIS activity within your organization? O Yes [ No

If no, please skip to section b, guestion 65 below
43 How long has there been GIS activity within your organization?
O1yr O2yrs O 3-5yrs O0510yrs O >10 yrs.

Maine Resolve 23 GIS Needs Assessment & Implementation Plan January, 2002
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44 How would you characterize the GIS activity?
0 Under study O Under development [ Limited operational [ Operational single-user [ Operational multi-user

45 Do you use a GIS service provider to gain GIS capabilities?
[0 No [0 Public service provider [0 Private/commercial service provider

46 How do you currently staff your GIS?
O Full-time staff O Part-time staff [0 Contractor/service provider O No staff

47 I you have full time staff, how many do you have?
CONone O1 0203 0O=3
48 How many GIS users are there within your organization?
0102035 0510 O>10
49 How many data layers are within your organizations GIS database?
0 <10 0 10-20 0 20-30 O >30
50 How many data layers is your organization responsible for developing and maintaining?
0102035 06510 O>10
51 Does your organization use GIS data |layers derived from aerial photography (i.e. photogrammetry)? O Yes [ No
52 What is the primary scale of base map data for your organization?
(Chaoose option that most closely matches your organization's choice)
0 1"=40' O 1"=100" O 1"=200' O 1"=400' O 1"=1000' O 1"=2000' [ >1"=2000" O Unknown
Section 4 - Technology Infrastructure
What technology currently exists? Prerequisite for understanding what technology options could be constructed to facilitate broader GIS development

Whese GIS software is most often used within your organization?
O ESRI 0 Autodesk [ Intergraph [0 Bentley 0O Mapinfo O Caliper/Maptitude O Other

54 What operating systems does your GIS run under?
0O UNIX 0O Windows (NT,2000, et al) O Other
55 Is your organization networked?
O None [ Local Area Network [ Wide Area Network

56 |s your organization connected to the Internet?
O None O T1 O DSL O ISDN [ Dial-up
Section 5: Data Sharing/Exchange
What is the extent of existing data sharing and exchange?

Do you share any digital geographic data with other organizations? OJ Yes [0 No

If yes, do you charge for this information? 0 Yes 0O No

If yes, do you restrict usage of the information that you share? O Yes [ No

Do you receive any digital geographic data from other organizations? [ Yes [ No

If yes, are you charged for this information? [ Yes [ No
If yes, is the usage of the information that you receive restricted?

If you are involved in data exchanges, how do you transfer information?

OCD OFTP OHTTP O Email O Tape

64 How frequently do you perform data exchanges?

0O Hourly O Daily 00 Weekly 00 Monthly O Annually O As-needed/periodically

22388

Section 6: Potential for State/Regional Assistance for GIS Development

How might State or Regional entities assist in expanding GIS development?

65 If you answered NO to question 42, what is the likelihood that there will be GIS activity in your community/agency within the next two years? [ None [0 <25% (1 25%-50%
0 50%-75% 0O >75%
86 No state and/or regional support of GIS is necessary or appropriate O Yes [ No

What types of “state and/or regicnal” sporsored GIS support would be most valuable to your community/agency?
Please rank from 1-5, where 1= Least valuable, and 5= Most valuable

67 Cash/matching support of <$5,000fown e g 0 R
68 Cash/matching support of $5,000 - $10,000/town T 2 3.4 B
69 Cash/matching support >$10,000/town 8~ . T G
70 Creation of regional GIS service centers 17 & 3 %8
71 Facilitated data distribution/sharing 1. 2 3 4 5§
72 Educational events and seminars 1. 2. 3.4 5
73 Technical assistance 153 3. 4.5
74 \Web-site hosting 1" Z .3 A5
75 Facilitated group/blanket purchasing of equipment/software 1 o2 B & B
76 Sharing resources to support GIS data distribution & applications 1 2 3 & G
77 Development/promulgation of GIS standards 1 2 3 4 &
78 Free CIS software Qs R AT
79 Training opportunities 42 A A f
80 Other1 20 WD
81 Other 2 o @ & He5
82 Are you currently receiving financial or other support for GIS from any other private or public source? O Yes [ No
If YES, Please List __
Maine Resolve 23 GIS Needs Assessment & Implementation Plan January, 2002
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arc Leve: Acadia Research, LLC Principal acadiamaine. rr.oom 207-767-7022 online-survay
George Dugavic Alfrod Water District |Trustee-Chalrman | 207-324-6823 onling-survay
Jaremy Evans Amunuﬁ Transportation Resource Center Diraciar n .0rg) 207-666-1033 onling-survey
Forgus Loa Androscoggin Valley COG Planning Director (=2 207-783.8186 online-survay
Barbam Fortier Andrascoggin Valley Council of Gavernments Emviranmental Planner/GIS Coardinator onlierfhaveog.oig 207-783-8186 online-survey
Barbars Fortlr Md‘mm__ Valley Ceuncll of nmants GIS Coord| Planner
Fergus P. Lea, PE n Valley Council ef 0 Flanning Division Direclor bums
Jei Eveans Amﬁumu Vallay Counll of Govemmants Bume
Richard Suttan Applied Geographics, Inc Spatial Amlfob online-survey
michael lerner l;mlhd ﬁgsnm, Ine, lancu!m vice president onlina-survay
cott Tampking 50| ruclars of Maine, Inc. ublie ractor onling-survey
Michael Mo Augusta Water Distrol irectar of Engl Services enline-survey
Auig m Wl et ulmel {S5AW Ulilithes Foous) Director of Enginsering Services burng
g Right of Way Dapartment burns
GiS P cloct Ldor P
GIS Application Analyst bufns
GIS Coordinalon/Administrator burng
GIS Manager = burns
rjohnsang@ibhe com 207-841-6688 anline-survey
207-882-8747 anline-survey
040 anling-surve
anline-survey
thaler
Cantral Maine Pawer cam iy |dans dorsngd cmpee.com 207-626-9661 anline-survay
Ceniral Maine Pawer Gampany Projact Managar (I5/GIS) 207-823-3621 xi‘GE 1haler
Cantral Maine Powar Company Disiribution Wanager, Design Support, CADD/GIS Thaler
Central Maine Pawer Company GIS Data | thalar
Clly of Auburn GIS Coordinater mobriencl suburn, me us 307-706-2421 anling-survay
City of Bangor Planner 07-845-4000 x20 thalar
Jim RI? C% of Bangor Enginaer 207-945-4000 x200 Iialar.
Mary Stusnl City of Browal achnology Soardinator mlunri i brews ime. org 207-868-B426 online-survay
Jim Portar City of Calals Code 207-454-252 his
Carl Young Clty of Ensiport Code Enforcer | BE3-2300 online-survey
Larry Gardner City of Ellsworth City Assassol YT 1 bums
JE" Roads. City of Hallowell Iann Mlnliar < e g 623-4021 onling-surve!
Jim Ward City of Lewiston Gl Coordinatodhanager [iwvard@cl ewiston me.us 1207 784-5753 online-survey
Jon Giles Chty of Portiand Dapl, of Public Works, Engineering, GIS Coordinator el portiand me us [207-874-B842 haler
Jim Brown City of Presque [sle Director of Economic & Community Development pipla nglimaline 7. com 784 online-survey
Danial H. Sanborn Clty of Saca Assnssor |dspobormgisscomaing org sullon
Larry Nadeau City ol Saco Director of Public Works doaul sacodpw. com 207-284-6641 online-survay
Larry Nadeay City ol Saca Director of Public Works, Cerified Ernergency Manager sullon
inn B. Parker, CPA City of Saca Finance Director sutlon
Ciy of Seco Superintend enl 207-2 onlne-survey
City of Suca Hlnrﬂnﬁ Direcior sullon
City of Saco Public Werks Depattent sullen
Cit |Assessor 207-873-7131 ohline-gurvey
Aszessor 5
Cirector of Planning and Communtiy Devalopment 207-854-9105 online-survey
Teaching Assistant calby 8oy 8729072 anling-aurvey
Frofessor of Ervirapmantal Studies calby 804 207:872-3318 online-survey
CA dangh) me un 207-483-3318 online-survey
County Clark. rickle 5t nat 207-667-9542 online-survey
Techniclan &0, e us 207-324-1046 anline-survey
Daput; daviin oo url &71 8380 | anline-survey |
Cumbarland County Shariffs Office A cutn barla ndeo| 207-774-1444 online-survey
Dapartment of Dalenss, Velorans and Environmenlal Engineer thalar
rtment of Defense, Veterans and Emer REM, Environmental Speclalist 207.626-4470 thala¢
Harvy Boatman pariment of Educalion School Copstruction/T ra; allon Spacialist thaler
James Walking of Ecicalion MIS Toam Leader thalar
Jny Readinger riment of Educalion | School Construction alist thalar
John Fendl riment of Marine Resources Water Quality Speckalist 1 thaler
Laura Livin iment of Marine Resouites Water' Quali ecialisl thaler
Sath Barker ment of Marine Resources Bureay of Resource Mana nl & Statislies Divislon 207-633-9507 thaler
Dorcthas Sooed Depl, of and {DECD Focus) haler
5 thaler
Gifien Manager 207-564-2310 online-survay
macdanild
Sonler GIS & e 1) duken com____|207-175-1495 onling-surve
el Plannsr [
Direcior of Planning Penobacol Valley COG burns
burns
Community Devel | alist burns
Lary Gardner Ellsworthy City of ASEREEOT o s1.nel 667-6674 onfine-gurvey
John Holden MDC Sr Development Specialist ondd e o 207-042-6389 onling-auriey
Ronald McLallen Fayatio Fire Dept Chiel 207-885-3503 online-survay
FEMA Emargency Management P m Spacialist | CRERE SR 1haler
Fexl Fairfisld | burns
Freeport Conseivation Trust Trustee online-survay
renchman Bay Consarvancy [Executive Director online-survey
Garrald Company Owner online-survay
GIS Mapping & Analysis Pricipal 8650 online-survey
Grest Sall Bay Sanftary Districl mrw-nmm | 207-563-5105 online-survey
Graater Portland COG IS Manager 207-774-088 thalar
of Poriland COG Exocullve Diroclor 207-774-069 ihalar
Graater Perdland COG Landuse Planner 207 thalar
Grealer Portland COG Aol MS <] thalat
Hampden Caode Enforcamant Officer burns
Hancook Gounty Planting Comimissan OIS Libs Qiraciol, Colloge of the Allantie burns
Hancock County Planning Commission Planner 11 burng
Hisnesek County lenin# Cammbiion Plan e | burns
Hancock County Sher Bpt. Detective Sgi. onling-survey
Jo Dujphy Highland Plantation First Assmssor online-survéy
v, Kally Bellls, PLS Herizon Surveying Company, Ine, Prasident ki g el |206 6676912 online-survey |
Chris Brahma sland Institute GIS and Websile Program Cleacior thaler
Nathan Michaud Island Institule Pragrem Qffiser for Commiinity Planning 20‘-" 584-9208 thalst
Jim Page James W Sewall President sulfon
arl Olsan Kor Olsan & Assoc. Inc. Fresident koiga it firl 307-802- 7008 onling-survey
Richard P. Bentzel IKennebec Santtary Treatment District Superintends | o rvTe D kwio com 207-873-0611 online-survey
Chris Huek Kennebec Valley Council of Govis Planning Blra cior ch kT 18 (N8 & Bullon
David A Swissl mnnebunk & Waells Walar Distticl (S8W Uliilites Focun) |Supsitintendunt burns
Raymond Brulotie k Light & Powar District [Customer Servica Coords 1gbkipagcybe fiours som 207-985-33 11 onling-sur/ey
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n K Kennobunkporl & Wells Water District District near (=2 com .§85-3. anline-surve:
Calin H £ Field Service Manager hoo com 647 8580 uvey
and Trusts Foous Frenchman Bay Conse 1207 4 8 sullon
Chi Land Trusts Focus. Maina on 181, sutton
Land Trusts Focus. 7.647 8560 sution
cotre 88 Focus Group Maine Coust Trust . 729.7366 sulton
Katherine Bither Land Trusis Focus Fr Consarvation Trust [207.865.0983 sulton
Land Trusis Focus Sheepscal Valley Consarvation ation 7.586,5747 sulton
Taim Dickerson Land Trusts Focus [Constal Mountains Land Trust 7081 sulion
Lawiston IQ&L-E burnd
Poler Parker wlon Planner | burns
James Ward Lewiston lie Warks GIS Coordinator burns
! [+ 307-862-631 enline-survey |
m B, Blodgel Courty Commissionar istric! 2 _thaler |
Todd Alexande Maine & Comj tor, Busing wlopmant 71,0234 online-survey |
ockd Alexandir & : Ihalsr
jorman Kalloch nine Association fonal Sail Soianiisis Prosident. MAPSS com 207 862 6480 oniine-survey
18 Char ine Audubori ﬁmg# SUGIS Manager [ba HUUDON o 12300 online-survey
Josse Jacobs nine Coast Meritage Trust GISAT Mana 207,720, 7366 online-survey
Alan I Maine of Economic aid Cammun ment of Admi I slan.| I online-survey
imothy E. Le [ rami ot Control Engineer [T i %L
oster alne Hoalth information CGenter Heallh Informa Inlist 207) 623- oni ¥
chard L. Drossier aine Inland Fisheries and Wildife Wildife Hal roup Leader richard. stalo me us 07-841 en ey
Olva G. G Maine Natural Gas T s ni ine 11 coim 260240 enline-survey |
s Maine Office of To | | siove, me 18 _online-survoy |
| Co mnager of E - 11 online-survey
loh thale!
Maine State |4ousin thaler
ichaal € aine T ster Dir,_of Information T s net 1070 x33 [ onine-survey |
n Lane aine Wastewater Control Associution Ste e Mamber e el and et 07-7. 1 online-survey
aimes Hendesson ME ate Archivist sutton
A | sullon
= Diractor of Records Services T sution __|
Harry Lam, E Bureau of Information Services M ol | a —
thi sutton
Ellzabetn M. sutton
nne suttan
sutton
ekl Schmidt sutton
Bruce Hunter sution
Glenn ] 1 sutton
Iver i sutton
Sutton
@ Hall @men sutlon
ik n ME DEP: Bureau of R and anagemen sutton
chard Heath - Bureau of R ste Managemen sutton
David Blocher ME DEP; e of M nt 2 sutton |
ohn Lyna O sition |
(i n  Offico of Management Services [Liacy Westonghaiale e iy sutfon |
Diarin e Robbins ME Depl of AGFIIIS om Soflwarp Suppo | Suiby
i Lepato ME ALF/BIS Informalion Tachneclogy Consullant m fopaio shy il state i sution
o Bistrals ME ol ARF) El ! L sulion
avh o Butlon
of 5 sutton
licki Bistrals of ALF/BISMEOGIS. mifion |
Dan Cokar ME of Consarvation sullon
o0 Donis of Conervalion Shen
sutlen
of Conservation: LURC sutton
M of Environmental Protection sutton
ison Foster of Human Services sutlon
Toiman WE Depl of Human Servcos et
Bob Pelerson Human Services sution
Pauly ME of Human sufton
Servicen
[ of Human Services sullon
ME of Human Services sulton
challe Mosh er ME Dopt of Humin Seivices suton
in Rl ME of Tran i aj phic sullon
Tran: Toam Leadar _Informulon Systems 07.287 8723 sulton
i ME of Director of Information 207.287 3212 sulton
Rick ME Dapt of Tran: t 207287 6817 sutlon
utchinson of tion NIA f onina-survey
r GIS Mana ger 207-6330507 online-survey
ut Praservalion Commission Senicr Archasl sullon
n istorto rvalion Commission sulton
A Public Utilties Commission [E] i sullon
Dennis Koschl ME Public Liilitie s Commission nisirative Direotor sullon
Jon Sul ME Public Ulilities Commiss Sen war, Utilily Toch. lions § Service Qu sulton
4 Walch Pubiic Ulifities C Chalman sulton
o o8 Sulon
0 Ravenue Service sulion
Liga Ravanlie Seivice sutton
Tom ME Revenue Service sutlon
ian J venua el LU SEE Dol ENTRY - allondsd baih interviews wutton
Elizabath Coaslal / Wet ands sutton
Ha Plannin; i sulton
Josie Quintrell Sale Fanning Office Conslal ﬁg‘m sutton
Ann H ME State Planning Office ond Use Team sulion
[Matl Nazar Hate Planning Land Use Team suttoh
e g, i X ] suicn
Chris Nea Ve + Section mamber both nizat online-surve:
Mitcholl [ President vy
Paula MRWA (SSW Utilitihes Focus) Protect on alisl burns
Karen ) N th Sarvice - Acadia Geographer thaler
Nick Naure Conservation Information Manager online-survey
M ict (male) NOAA Constal Service Center thaler
Kamm orihern Mains Development Commission Direcior, Planning buns |
Kennelh G_Murchison Northam Maine Devalopment Commission GIS allsl burng
Kenneih Murehison, Jr Maine Development ¢ Information 5 st 207486873 onine-survey
Rod m Ma Small Businets Adminisiralion : burng
id A_Blanchard Oest [ = D O r oom 761177 onkne-surv ey
Michael D. Bamn ¢ of Community Deve nt - CDBG Py m Technical Assistance m Man ik e s 07) 824-98 onling-survey
Daniel A Schort Oxford Col Ditactor, County EMA vk et =T43-6336 online-survey
n Barkw Paris Utility District arager nai e online-sune
. John Barlow ris et ana; 1 burns
i Ingraham Penobsool County Road, Maj & Emergen 1. &M, EMA Dimctor =3 ey 207-845-4750 online-survey
[Blnke Pancbscol lndian Natl OIS Coardinalor [207-827/1640 x160 Iialir
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Johin Banks Pencbacol Indlan Nallon Direclar of Nalural 207/827-1649 x130 thaler
Cliff Walls Penobscotl Reglonal Communication Center Director hidrsaine com 207-945-4636 onling-survey
Phote Science, Inc VP 207-262-3232 anling-survey
[David G Rebents ____[Piscalaguis Counfy Sherifls Daz Doputy Chiel [ anline-survey |
[Davic G Roberts |Piscalaquis County Sherlfis Dapt Depuly Chiof 207-564-3304 anline-survey
Jim Hateh Plumb Creek Timber Company GIS
Chris Wilbar Portland Nalural Gas Transmission System Manager, Ri hit of Wi cwilbe com 603-558-5525 online-survey
mrmmz— GIS Analyst 207-774-5661 [T
Oparations Enginaer .0 4 anline-survey
Dirsetor of Infermalion Seivices thalsr
i i b
Michaol Bolduc 'Wale Operallons Engineer, burng
Resaurco Pollcy Group nfa flink net 2076554583 online-survay
Richmend Planning Board NIA N/A 7374 online-si
[Jamestord ~ |Rummel iKleppor & Kahi LLP Senior Enginesr ineers, 7 890 online-surve
Snco Public Works Dept. Genera| Supsrintendant L com 207-284-8641 online-survey
Sagadahoc County Sherifl Detoctive ot 207-443-8532 online-survay
[DaniolRiley  |Sebago Technios (Survayors Foe macdonald
[DanRiley  |Sebago Technks, Inc. Givil Enginea /Praject Mana) nics, com 207-856-0271 online-survey
[Maureen Hoffman |5 m 2st Vel Conumﬂcn Assoc_ 15 Progmm Manager lmaurg@iincaln slcom  |SBE-S5747 online-surve
[Grogory A, Dor | Road Commissioner I 207-474-6811 online-survey
[Milen Haskell | Seulh Pom-nd F\r‘ D- mnm Chial mhaskalighvped o 207-799-3311 online-survey
[Gordlon Workman [Southern Maine Reglonal Planning Cam. GIS Ceordinator z g nglne el oo suiton
DT lodkman _|so sgional Planning Corn. Planning Director sutten
!E:l!!.'.."u_ Flanning Directer nutton
[Poul Schumacher  [Sol togior b Dlrector sutlon
m.'!_ th nf Mllnl Epidemologist online-survey
Stale of Malne [T Manager anline-surves
al Appleboa The Ames Caparation Vico ant 47-0153 nniinl-Iurvug
ndrw geon Amas Carporation Vico Fresidant anline-survay
Jay Scherma amarial L ibrary Head Librarian anline-survey
Brian M. Kol Topographic Cwher aniine-survey
Coinali Knight Town & | Winthroy Town Manager ine-sunve
Robart Worthle: Tewn of Ansan iMlﬂln. Assistant anline-survay
Dan Flaishman own of Arundel (Planning) Panner magdonald
Willlam Beaulier own af Ashland Town Manager online-survey
Jack Cluke: own of Balleyville Town Manager online-survay
Slovo Waod own of Bar Harbor Asgannor Thaler
athisan Smith own of Balgrade Town Mana nager online-survey
Josse Jacques Wi ham 15t Selectman online-survey
Barbara Wiisen own of Harbor Administrative Asst /Assessor online-survey
Aichael Craola?? own of Bradl Town Manager ofline-survey
Sophia L. Wilson Town of Brownville Town Manager online-survey
Cath Conavan awn of Brunswick Assoasor online-survey |
ynthia M Bunn wn of Buckiield Town ManagarAssessor Assl. online-survey
Bob Libhy ‘own of Buxion Sok 1 online-survey
Rosea ita of Byran Town Clerk online-survey
Jallioy Nims Town of Camden Coda Enforgemant, Officer Planner, Health Officar, Plumb. Inspe thaler
Town of Camden = ———— — ASS0EION online-surve
[Town of Gape Elizabein Town Planner onling-surve
own of Caratun 18t Seleciman online-survey
Town of Car Wi Town Managor thaler
Town of Carrabasset Valloy Polics Chiel thalor
w 18l Selacimarn 62-88 online-survay
own ef China N not 07-445-6020 online-survey
Town of Dixfield ik nel [207-562-0161 onling-survay
'own of Dover-Faxaroft burns
Dover-Foxeroft [ finail 207-564-3318 snling-aurvey
East Millinocket [l cam 207-746 anline-aurvey
Enstbrook [ maing, N, online-survey
Emmn .com 207-843-52. online-survey
mbden 207-635-2742 enline-survey
Exoler =4 | = 2075762191 online-survey
wn of Falmauth Computer Systems Admin/GIS Admin [aimouth me.us 207-781-5253 anline-suréey
Fn rmH\un Code Enforcamant Officer online=survey
Fort Faidield Asseasor anline-survey
Georgatown Asslslant to the Selectmen, Addresaing Officer online-survey
Glenburn Admin Asst, online-survey
Glanburn HLTH Officer - CEO - LPI online-survay
Grand lsle Admin Assistant online-survey
Tawn of Gra Assessor & Town Flanner online-surve
aﬁ_ ne online-survay
Groenville online-aurve
Hanaver anline-aurvey
Harpswall onling-survey
Hebran = online-survey
Harmen/Town of Hempaen t Officar online-survay
Hiram Administratly e Asst/Selesiman online-survey
Hopa Assessor Agent online-survey
own of Houlton Assessor 532-7T111 onling-survey
own of Houltan T ; buifns
Tawn of Jackman Toawn Manager jael [ -@311 online-survey
v of Kennebunk A - 2079852458 anlnesurvey
own of Kennebunk Town Manager 207-885-2102 ihalar
own of Lamaina Admin. Assiiiant lamoioagbacadis et 207-66/-2242 online-survay
own of Lavant Town Manager 207-884-7660 online-survey
awn of Lebanan ASSOSHOT 1915 online-survey
own of Lincoln As3es501 794-3372 online-survey
own of Lincolnville Depuly Admin, 763-3555 online-surve
Town of Lisban own Engina er i istonmo 207-353-3000 online-survey
‘own of Livermare Falls own Manager vt el roga link_narl 207-807-3321 enline-survey
Town of Machias own Managar 225-8621 online-survey
Tovin of Madawaski ‘own Managar léd?—?ﬂ-uz& online-survey
Towin of Madlsan own Manager | wmdsngisomizlsom 207-696-387 online-survey
Town of Mara Hil own Manager |207-425-37. onfine-survoy
Tewn of Mechanic Falls awn Managsr e falgos platemann ciima |207-345-271 onling-survay
Town of Mexico 3808801 207-364-79 online-survey
Town of Millneaket IGlntrlc 000 online-survey |
ywn of Minet cimen |§1-s¢5-aaos online-survey
own of Mount Vernon Selacimen == 293-2379 onling-sur/ey
own of New Gloucaster Town Planner burns
own of New Gloucanler Assossor burns
own of Newparl Code Enforcet 368-4410 online-suriey
own of North Haven dmin; Seolinegd gom [Re7-4423 oniine-survey
'own ol Dakland Asseas00 | Bullon
own of Caklard Ausessor
Town of Oid Orchard Boach Treasurer/Finance Direclor ko hin rghsonmaine com 207-934-5714 onlne-surve
awn of Old Town Ausassar 827-3662 m\llnuumi
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Gerald Kempen [fm«gnm Town Managor
Dexter Johnson Town of Orringto Tawn M i
[Valere Sprague _______ [Town of Pal i
[Staphen Meallister ____ Jtown of pari W) MANAQe
jameld oo Foun of Peobesos n
Dunlap wi of Poland I
[Art Dunlap own of Poland nt
Richard Chick Wi ha nd own 1§
[Syhvia P Witsan own of Porter Municipal A Officer
|Elisa Trepanier ‘own of Ra Maine Ty Assistant
Jay Robbing own of Richmend Town Manager
Tom Ford awn of Rockporl Fianner
Gaorge Groay own of Senford
Iﬂm'.[' Loty esnor
i ckett rille awn Manager
Rosemary Kulow ‘own of Seba, Town Rmamr
Joff Howalt Town of skawhegan Olrector
i Howell Town of n omio and Communily Davelopment
mm T Showhegan ner =474 thalar
om Marcatte own Plani X <47 4-BO0 onling-surve!
[Nichale CI hilel Aﬁm Assistant s -382-4 line-surve
Elaine Aloes Town of Salen 18t otman it net ol online-survey
[Robert Wilpan Town of Sorrenio ciman 4 online-survey
Ryan D, P E Town of 5t_Agatha Town Manager o nel et 7305 online-survey
A Guigge) Te T Ma r 3654105 online-sutvey
(a1 own Town Mo r -642-3461
Toun of Sieusen 7 ﬁ
Robert Worthio: Town of Assessar Agent online-survey
Helon D. Gordon own n Admin. Assistant -4 9 online-survey
Cynthia Norfon Town of Sumner Admin. Assistant to 5 ink. -388-2766 online-surve
Sandrs L. Philipo own of Tuiner LA 0t el 207-. a1d oninp-suve
Gary Brown ‘own of Vassalboro ‘own Monager m
lan R Thomas of Veazie ﬁ beazio nol 5 hno-s
TharmasF . Bidge: oo o Vinahezer Noss — -
Paicicle Lunche 9wn of Vinathaven Comprenensive Panning Commitiee __|Commites membet -8634133 | onkine-survey |
Phil an ‘own of Vinalhaven Com Committea Chalir sl nds net 07 883 4917 on
ary ik T —— T o e
o Mool LT : s
anathan L. Carter awn anager 8-8113 online-surve
[Harian (7) E. Abbo awn s 53’6%’! el 8742701 onling-survey
[Debbie 5. Petting [Tawn of Wilimantic Selectman ine com 0 .. onling-survey
[Willam ©_Trac Town of Windham nomkc Devel e 207-892-1 _n%—m_my_m
Rager Barlo Town of Winter Harber own Mana, 51 net ne-4
= e e
[Jankce Heall awn Assessor 207-377-7212 online-surve’
Maura Smith Town of Inaler
D IR own of Winthrop Utilities District Superintendant nel 1-207-377-27 online-survey
A Kmb 3@ ekl aof Rasoure i sufton
Connie Holden MO Infarmall lenca & Enginasiin, Bo1, sulton
Eloise Kloban UMO [Academic Coodinater, UNET, University of Maine Systam [FA .§1 Sulion
[Frank Winbey UMO Hoad, Govt Coos & Mioroforms, Spatial & Nu o Libravian 501,160 sulion
Jalf Hopl  Solonth ol Wildifa 207.581.134 sutton
|Kate Bonrd UMO Chaiman, 1l Sgience & earnin 561214 sution
Kathloon 0 UMD Asaistant psource Eoonomics & Poli 1316 sutton
ouls M U Instruotor of Re 5 561 205 sullon
Marilyn Lutz otor, Library Infarmation Technology Plannin .__J__l sution
Slove Sader UMO Professor of Forest Rescurces sutlon
Sarl Hou el 1 onl Iy
Dr. Joseph Szakas maine. sdu 213181 online survey
Cr. Tom Eastier L 7T8- 7401 online-sure
Wesdion Srol Frr i rarar
andy Fusario S 301,457 11
Bob Housto US Fish & Wildiife Service 17-761-8364 thaler
Ray Vo USDA Natural Resources Cons Sefv. fist 9909750 burns
Deborah Cohe - New | 17818 1148
[Lynn C Bjorkiung Hational Mapping Program i 490,5074 Thaier
Pamela Po erizon 207 787 1320 wﬁnw«v[
Lucy McCanl Vinalhaven Land Trust islands nel onlne-survey
Randy Pa |V irtual Town Hall LLC il et a online-survey
Waldo Gounty Sheriffs Office e et online-survey
[Norma Jo Sorgman_____ [White Min Natioral Farest 1
[Daniel & Wotls, PE__ [Winihrop Unilties District {SAW Wi burns
[Stove Palletier [ Woodiot Altarnativas o - e et
[Stave Pelletier  |Woodial Altetnatives (Surveyors Focus macdenald
[Robert Bohlmann ______[York County EMA County EMA Director e us 7-324-1578 online-survey
|Rober G, Bohimane ______ |'York Counly Emargency Managemant Agency Il'ﬁ!’_— 1578 Ihaler
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EVELT EEVELZ e TEVE
CROPRS ROW.CROPS Comn Irrigated / Non-lrrigated
Potatoes Irrigated / Non-Irrigated
Vegetables Irrigated / Non-irrigated
Other Irrigated / Non-Irrigated

CLOSE GROWN CROPS

Small Grain/Oats

Irrigated / Non-Irrigated

Small Grain/Barley

Irrigated / Non-Irrigated

Small Grain/Rye

Irrigated / Non-Irrigated

Small Grain/Wheat

Irrigated / Non-Irrigated

Small Grain/Buckwheat

irrigated / Non-lrrigated

Small Grain/Other

Irrigated / Non-Irrigated

Fallow Irrigated / Non-irrigated
GRASS HAYLAND Grass Hay Irrigated /:Non-Irrigated
Mixed Hay Irrigated / Non-Irrigated
Legume Hay Irrigated / Non-Irrigated
PASTURE Grass Pasture Irrigated / Non-Irrigated
Mixed Pasture Irrigated / Non-Irrigated
Legume Pasture Irrigated / Non-Irrigated
Inactive/abandoned Pasture Irrigated / Non-Irrigated
URBAN Lawns/playing fields/parks Irrigated / Non-Irrigated
Golf Courses Irrigated / Non-Irrigated
SHRUB HORTICULTURAL CROPS . Blueberries Irrigated / Non-Irrigated
Orchard Irrigated / Non-frrigated
Vineyard Irrigated / Non-Irrigated
Bush/Berries Irrigated / Non-Irrigated
Nut irrigated / Non-Irrigated
CUTOVER AREAS Forest clearcuts
Maintained rights-of-way
e . |CLOSED-CANOPY FORESTS - ‘ - . e
FOREST - [(dense with no recent cutting) ~_ |White Pine . Age Categories
Red Pine Age Categories
Spruce Age Categories
Fir Age Categories
Hemlock Age Categories
Larch Age Categories
Cedar Age Categories
White Birch Age Categories
Yellow Birch Age Categories
Beech Age Categories
Aspen Age Categories
Qak Age Categories
Ash Age Categories
Soft Maples Age Categories
Hard Maples Age Categories
MEDIUM CANOPY FORESTS
(such as light-partial cuts) White Pine Age Categories
Red Pine Age Categories
Spruce Age Categories
Fir Age Categories
Hemlock Age Categories
Larch Age Categories
Cedar Age Categories
White Birch Age Categories
Yellow Birch Age Categories
Beech Age Categories
Aspen Age Categories
Oak Age Categories
Ash Age Categories
Soft Maples Age Categories
Hard Maples Age Categories

OPEN CANOPY FORESTS (such g White Pine Age Categories
Red Pine Age Categories
Spruce Age Categories
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Fir Age Categories
Hemlock Age Categories
Larch Age Categories
Cedar Age Categories
White Birch Age Categories
Yellow Birch Age Categories
Beech Age Categories
Aspen Age Categories
Oak Age Categories
Ash Age Categories
Soft Maples Age Categories

{Brown alg

les

Green algae

’ Age Cal egorjie§ .,

Red algae

Mixed algae

Salt Marsh

Eelgrass

Sumberged aquatic vegetation

Mussel Bar

INTERTIDAL INORGANIC

Bedrock

Boulder

Gravel

Cobble

Mixed coarse and fine

Mixed coarse and fine

Sand

Mixed fines

Mud

Salt Panne

High—density residential (>25% impervious)

Medium-density residential (15%-25%
impervious)

Low-density residential (8%-15% impervious)

Airports

RURAL Rural roadside residential
High-density transportation (interstates,
TRANSPORTATION highways, etc.)

Low-density transportation (secondary roads)

Nog:p_a_xgi_ roads

NONVEGETATED (noncoastal):  [MANMADE . =~

. |BarnyardiFeediot \

Exposed soil/construction sité -

Gravel surfaces (not roads)
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An Act to Establish the Maine Public Library of
Geographic Information

Title # § 1. Short title

This chapter may be known and cited as the "Maine Public Library of Geographic
Information Act."

Title # § 2. Purpose

The Maine Public Library of Geographic Information is established to provide a
standardized, networked clearinghouse of all geographic information available for
public use within the state, serving the needs of citizens, businesses and all levels of
government. The Library will develop appropriate internal services to facilitate
generalized access and use of the data to governmental agencies and the public at
large. It is the intent of this Act that the Library not competes directly with private
enterprise. The Library shall work in partnership with Non-State Data custodians to
promote the purposes of this Act.

Title # § 3. Definitions

As used in this chapter, unless the context otherwise indicates, the following
terms have the following meanings.

1. Board. "Board" means the Maine Public Library of Geographic Information
Board established in Section 4.

2. Data custodian,

A. Federal Data Custodian. "Federal Data custodian" means any branch,
agency or instrumentality of the Federal Government that gathers,
stores, generates, or maintains Public Information.

B. State Data custodian. "State Data custodian" means any branch,
agency or instrumentality of Maine State Government that gathers,
stores, generates, or maintains Public Information.

C. Non-State Data custodian. “Non-State Data custodian” means or any
agency or instrumentality of a political subdivision of the State that
gathers, stores, generates, or maintains Public Information.

3. Public Information. "Public Information" means any information that is:

A. Stored, gathered, generated, maintained, or financed by a data
custodian.

B. State, and Non-State Data custodians’ Public Information meets the
definition in paragraph A, and is either:

(1) A public record under section 402, subsection 3; or

(2) Otherwise expressly authorized to be released as specified by
law.
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C. The presence of data in the Library does not, by itself, make that
information a public record.

4. Public Geographic Information. Public Geographic Information (GI) is
defined as Public Information that is referenced to a physical location.

GI can be, but is not limited to, any physical, legal, economic or
environmental information or characteristics concerning land, water,
groundwater, subsurface resources or air in Maine relating to topography, soil,
soil erosion, geology, minerals, vegetation, land cover, wildlife, associated
natural resources, land ownership, land use, land use controls and restrictions,
jurisdictional boundaries, tax assessment, land value, land survey records and
references, geodetic control networks, aerial photographs, maps, planimetric
data, remote sensing data, historic and prehistoric sites and economic projections.

[Thus geographically referenced data traditionally maintained by governments in
tabular databases, such as property assessments, permits, facilities etc. have a
geographic identifier, which enable these data to be referenced, displayed and
combined with other data and analyzed by location. Relevant GI technologies
may include, but are not limited to: computer aided mapping, remote sensing
from satellites, airplanes and other remote instruments, image processing and
satellite positioning through use of global positioning system (GPS) receivers
and geodetic control networks. |

5. Geographic Information System. A “Geographic Information System”
(GIS) is a computer system capable of assembling, storing, manipulating,
analyzing, and displaying information identified according to locations. A GIS
includes operating personnel, hardware, software, and the data that go into the
system.

6. Maine Public Library of Geographic Information. "Maine Public Library
of Geographic Information" means the statewide network officially sanctioned
by the Maine State Legislature through this Act by which data custodians, or
their designees, organize, catalog and provide access to public geographic
information to all levels of government and to the public.

7. Association. "Association" means an organization:

A. Whose membership is identifiable by regular payment of organizational
dues and regularly maintained membership lists;

B. That is registered with the State or is a Maine corporation; and

C. That exists for the purpose of advancing the common occupation or
profession of its membership.

8. State funds. Not withstanding any other provision of law, for the purposes of
this Act, "State funds" means any bond revenues or any money appropriated or
allocated by the Legislature.
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Title # § 4. Maine Public Library of Geographic Information Board established,
purposes and duties.

There shall be a Maine Public Library of Geographic Information Board,
referred to as the "Board," with the following purposes and duties:

1. Electronic gateway. To oversee the Maine Public Library of Geographic
Information to ensure it operates as a coordinated, cost-effective electronic
gateway providing access by the public to data custodians’ public geographic
information. Nothing in this Act may be construed to affect the rights of persons
to inspect or copy public records under chapter 13, subchapter I, or the duty of
data custodians to provide for public inspection and copying of those records.

2. Establish Standards, Rules and Policies. To establish and maintain
standards, rules and policies for non-State data custodians’ geographic
information, which will be incorporated into the Maine Public Library of
Geographic Information. These standards, rules and policies should be consistent
with those set by the Information Services Policy Board, governing State data
custodians’ information technology. Rules shall be adopted pursuant to the Maine
Administrative Procedure Act to carry out this chapter. Notwithstanding Title 5,
section 8071, subsection 2, rules adopted pursuant to this paragraph are routine
technical rules.

Standards, and policies may include, but shall not be limited to,
A. Methods of access and delivery of information held by the Library,
B. Geographic Information System technical specifications,

C. Data content, metadata, and security including guideline criteria for
accepting third party data from data custodians or data volunteered by
the private sector,

D. Privacy and how it will be protected,
E. Mechanisms to correct inaccuracies, and
F. Data validation tools and processes.

3. Coordinate Public Geographic Information. To reduce redundancies in the
creation, verification, and maintenance of public geographic information, and to
enhance its utility for complex analyses, each State Data custodian, or their
designee that acquires, purchases, verifies, maintains, or produces Geographic
Information with public funds or grants shall

A. inform the Board and the Maine Office of Geographic Information
Systems of the existence of these data and their extent and

B. upon request, provide an clectronic copy of all data classified public to
the Library and/or Office, in a form compatible with Information
Services Policy Board standards.
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Non-State Data custodians, or their designees, that acquire, purchase, verify,
maintain, or produce Geographic Information with State funds specifically
provided for that purpose shall

C. inform the Board and the Maine Office of Geographic Information
Systems of the existence of these data and their geographic extent and

D. upon request, provide an electronic copy of all data classified public to
the Library and/or Office, in a form compatible with Board standards.

4. Set Priorities and Approve Expenditures of Funds. To set priorities and
authorize the expenditure of funds, including awarding of grants, or sub grants,
to data custodians when available. The Board may seek federal and other funding
partners, accept gifts and grants, and expend such funds acquired for purposes
consistent with this Act, without further specific authorization of the Legislature.

5. Promote Innovative uses of Geographic Information. To promote
innovative uses of geographic information through the provision of verified,
coordinated, intergovernmental information via the Maine Public Library of
Geographic Information. The Board shall seek advice from the general public,
professional associations, academic groups and institutions and individuals with
knowledge of and interest in geographic information regarding needed
information, and potential innovative uses thereof.

6. Partnerships. The Board may enter partnerships to promote the purposes of
this Act.

7. Resolve Disputes. To hear and resolve disputes. Disputes may arise between data
custodians, or with respect to information to be placed in the Maine Public Library of
Geographic Information, enforcement of Board standards, rules or policies, or other
related matters. Complainants may directly present their case to the Board, which has
the power to hold investigations, inquiries and hearings concerning matters brought to
its attention, and to make decisions with respect thereto. All interested parties will be
given reasonable notice of the hearing, and an opportunity to be heard thereat.
Hearings shall be open to the public.

8. Conduct Studies. To conduct studies relating to the coordination, development
and use of statewide geographic information.

9. Legislative Report. To report annually beginning January 1, 2004 to the
joint standing committees of the Legislature having jurisdiction over natural
resources, and state and local government matters. This report will review the
past year’s activities, including, but not limited to, a description of standards
adopted, data added to the Library, partnerships established, disputes
addressed, studies conducted, and financial activity. This report may also
include suggested legislative language intended to address geographic
information issues needing legislative action. The Library shall also make this
report available to the public.

Maine Resolve 23 GIS Needs Assessment & Implementation Plan o January, 2002

Applied Geographics, Inc. Attachment F
Page 4 of 6



Title # § 5. Maine Public Library of Geographic Information Board

1. Membership. The Maine Public Library of Geographic Information Board, as
established in Title 5, section 12004-G, subsection 30-A, consists of 15 voting
members as follows:

A. Commissioner of the Department of Administrative and Financial
Services, or his or her designee;

B. The Chief Information Officer or his or her designee;

C. Two members or the designees thereof, who are responsible for
overseeing GIS functions of State departments which are major
geographic information data custodians, appointed by the Governor;

D. A representative of each of the following:
(1) The University of Maine System, appointed by the Chancellor;

(2) Two representatives of a statewide association of municipalities;
one representative appointed by the President of the Senate
from nominations made by the association's governing body,
and one representative appointed by the Speaker of the House
from nominations made by the association's governing body;

(3) A statewide association of regional councils, appointed by the
Speaker of the House from nominations made by the State
Planning Office.

(4) A statewide association of counties, appointed by the Governor
from nominations made by the association's governing body.

(5) A statewide association representing real estate and development
interests appointed by the President of the Senate.

(6) A statewide association representing environmental interests;
appointed by the Speaker of the House.

(7) One member representing public utilities appointed by the
Governor.

E. Two members of the private sector representing Geographic
Information vendors; one member appointed by the President of the
Senate, and one member appointed by the Speaker of the House;

F. One public member, appointed by the President of the Senate;

The terms for the members appointed pursuant to paragraph D are for a period of 3
years, except initially, when terms shall be for 2, 3 and 4 years respectively. The
term for members appointed pursuant to paragraphs E and F shall be 3 years.

A member who designates another person to serve on the board as that member's
designee shall provide written notice to the Board’s staff of the name and title of
the designee.
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Appointing authorities shall make their appointments and provide written notice of
the appointments to the Board’s staff no later than September 1, 2002.

2. Board chair. The Board shall annually elect its chair from its membership at
the first meeting in each year.

3. Staff. Staff support to the Board shall be provided by the Department of
Administrative and Financial Services.

4. Quorum; action. Eight voting members of the board constitute a quorum. The
affirmative vote of 7 members is necessary for any action taken by the board. A
vacancy in the membership of the board does not impair the right of'a quorum to
exercise all the powers and perform the duties of the board. The board may use
video conferencing and other technologies to conduct its business, but is not
exempt from chapter 13, subchapter I.

5. Meetings. The board shall meet at the call of the chair but not less than
quarterly. Notice will be provided no less than five working days prior to the
meeting. Notice may be in writing, or by facsimile, or electronic transmission.

6. Memorandum of Understanding, Information to be provided by a Non-State
data custodian or their designee to the Maine Public Library of Geographic
Information shall be governed by a Memorandum of Understanding between the
Board, or its designee and the Non-State data custodian or its designee.

7. Data custodian responsibilities. Federal and Non-State data custodians may
voluntarily contribute data to the Maine Public Library of Geographic
Information, except that data developed with State funds shall be submitted to
the Library. Data custodians, or their designees are responsible for:

A. Ensuring that the public information is accurate, complete, and current,
through the creation of adequate procedures therefor;

B. Updating source data bases following verification of suggested
corrections that users submit in accordance with Board standards;

C. Complying with standards adopted by the Board; and
D. Providing reasonable safeguards to protect confidentiality to the level
required by law.
Title # § 6. Liability

The Board, or any of the parties submitting data to the Maine Public Library of
Geographic Information for public use, will not be held liable for any use of that data.

Title # § 7. Copyrights and Fees

The information made available through the Maine Public Library of Geographic
Information is owned by the public, and copyright or licensing restrictions may not be
fixed to this information by the Board, or data custodians. The Board may set fees for
electronic copies of Library data that are no more than three times the actual cost of
reproduction. Fee schedules will be set annually and made readily available to requestors.
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" Resolve 23 Study Recommendation. Draft of Bond L.D. to Establish the
Maine Public Library of Geographic Information (SPO 1/24/02)

Preamble. Two thirds of both Houses of the Legislature deeming ‘it
necessary in accordance with the Constitution of Maine, Article
IX, Section 14 to authorize the issuance of bonds on behalf of
the State of Maine to establish an internet-based Public Library
of Geographic Information.

Be it enacted by the People of the State of Maine as follows:

Sec. 1. Authorization of bonds to provide funds to capitalize the Maine Public Library
-of Geographic Information. The Treasurer of State is authorized, under
the direction of the Governor, to issue bonds in the name and on
behalf of the State in an amount not exceeding $6,000,000 to
capitalize the Maine Public Library of Geographic Information as
authorized by section 6. The bonds are a pledge of the full
faith and credit of the State. The bonds may not run for a
period longer than 10 years from the date of the original issue
of the bonds. At the discretion of the Treasurer of State, with
the approval of the Governor, any issuance of bonds may contain a
call feature.

Sec. 2. Records of bonds issued to be kept by the Treasurer of State. The
Treasurer of State shall keep an account of each bond showing the
number of the bond, the name of the successful bidder to whom
sold, the amount received for the bond,.the date of sale and the
date when payable. -

Sec. 3. Sale; how negotiated; proceeds appropriated. The Treasurer of State
may negotiate the sale of the bonds by direction of the Governor,
but no bond may be loaned, pledged or hypothecated on behalf of
the State. The proceeds of the sale of the bonds, which must be
held by the Treasurer of State and paid by the Treasurer of State
upon warrants drawn by the State Controller, are appropriated
solely for the purposes set forth in this Act. Any unencumbered
balances remaining at the completion of the project in section 6
lapse to the debt service account established for the retirement
of these bonds. ' "

Sec. 4. Interest and debt retirement. The Treasurer of State shall pay-
interest due or accruing on any bonds issued under this Act and
all sums coming due for payment of bonds at maturity.

Sec. 5. Disbursement of bond proceeds. The proceeds of the bonds must
be expended as set out in section 6 under the direction and
supervision of the Department of Administrative and Financial
Services.

Sec. 6. Allocations from General Fund bond issue; to make public infrastructure

improvements. The proceeds of the sale of the bonds must be
expended as designated in the following schedule.
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Resolve 23 Study Recommendation. Draft of Bond L.D. to Establish the
Maine Public Library of Geographic Information (SPO 1/24/02)

ADMINISTRATION AND FINANCIAL SERVICES,
DEPARTMENT OF

Capital investments for the Maine Public $6,000,000
Library of Geographic Information including
grants to municipalities for geographic data
modernization

Sec. 7. Contingent upon ratification of bond issue. Sections 1 to 6 do not
become effective unless the people of the State have ratified the
issuance of the bonds as set forth in this Act.

Sec. 8. Appropriation balances at year-end. @At the end of each fiscal
year, all unencumbered appropriation balances representing state
money carry forward. Bond proceeds that have not been expended
within 10 years after the date of the sale of the bonds lapse to
General Fund debt service.

Sec. 9. Bonds authorized but not issued. @ Any bonds authorized but not
issued, or for which bond anticipation notes are not issued
within 5 years of ratification of this Act, are deauthorized and
may not be issued; except that the Legislature may, within 2
years after the expiration of that 5-year period, extend the
period for issuing any remaining unissued Dbonds or bond
anticipation notes for an additional amount of time not to exceed
5 years.

Sec. 10. Referendum for ratification; submission at general election; form of question;
effective date. This Act must be submitted to the legal voters of the
State of Maine at the next general election in the month of
November following passage of this Act. The municipal officers
of this State shall notify the inhabitants of their respective
cities, towns and plantations to meet, in the manner prescribed
by law for holding a general election, to vote on the acceptance
or rejection of this Act by voting on the following question:

"Do you favor a $6,000,000 bond issue to acquire the
technology and services necessary to create an internet-

based Library of Geographic Information, to improve
citizens’ electronic access to statewide public geographic
information, make grants to municipalities for data

modernization and match federal grant opportunities?"”

The legal voters of each city, town and plantation shall vote
by ballot on this question and designate their choice by a cross
or check mark placed within a corresponding square below the word
"Yes"™ or "No." The ballots must be received, sorted, counted and
declared in open ward, town and plantation meetings and returns
made to the Secretary of State in the same manner as votes for
members of the Legislature. The Governor shall review the
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Resolve 23 Study Recommendation. Draft of Bond L.D. to Establish the
Maine Public Library of Geographic Information (SPO 1/24/02)

returns and, 1f a majority of the legal votes are cast in favor
of this Act, the Governor shall proclaim the result without

delay, and this Act becomes effective 30 days after the date of
the proclamation. ‘

The Secretary of State shall prepare and furnish to each city,
town and plantation all ballots, returns and copies of this Act
.necessary to carry out the purpose of this referendum.

SUMMARY

This bill implements the recommendation of the legislative
study authorized through 2001 Public Resolves Chapter 23 to
establish a statewide intergovernmental geographic information
system. The funds provided by this bond issue, in the amount of
$6,000,000, will be used to acquire the technology and services
required to establish an internet-based Library of Geographic
Information, 1improve citizens’ access to public geographic
information, make grants to municipalities for voluntary
automation of parcel and =zoning maps to uniform standards,
provide matching funds for grant opportunities available to the
State and participate 1in intergovernmental data development
agreements.
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SUBDIVISION/SHORELAND ZONE ELECTRIC INSTALLATION AUTHORIZATION FORM

Reason for this form. The Subdivision Control Law and the Shoreland Zoning Law of Maine prohibit a public utility
from installing services to a lot in a subdivision (Title 30, Subsection 4936.4), or a structure in a shoreland area (Title
38, Subsection 444) without appropriate municipal authorizations.

If a lot is in a subdivision, approval must be granted by the municipal planning board; or if none, by the
municipal officers. The completion of Section 1 below will let the utility know whether subdivision approval is
required, and if so, whether it has been granted.

If a structure is in a shoreland area, the municipal code enforcement officer must certify that all local permits:
have been issued. The completion of Section 2, below, will let the utility know whether the area in question is in a
shoreland area, and if so, whether the necessary permits and approvals have been granted. ' )

- Bangor Hydro-Electric Company appreciates the cooperation of mummpa] officials in the completion of these
forms so that planning and zoning objectives may be met.

The undersigned authorized official of the (Town/City) of ' hereby certify and attest
to Bangor Hydro-Electric Compuny that i has presented to us information concerning
the parcel of land located on i and tax map
lot and recorded in the ‘ County registry of Deeds at
Book ___ , page to which electric service by bangor Hydro—Electﬁc Company is

requested. We further certify that said premises to be served are (check appropriate box under items 1 and 2):

SECTION 1 - SUBDIVISION

Not part of a subdivision as defined in Title 30 N. R. S. A., Section 4956; or

Part of a subdivision as defined in Title 30 N'S. R. A., Section 4956 for which approval has been obtained from
the M Municipal Planning Board, or in the absence thereof, the Municipal Officers, and a plan of which has been ap- ,
proved, all in accordance with the provisions of Section 4956.

DATE ' CODE ENFORCEMENT OFFICER TITLE

SECTION 2 - SHORELAND
__ Not within the shoreland area of the municipality; or
Within the shoreland area of this municipality, that all local permit and/or necessary approvals required under

Title 38 N. R. S. A. Chapter 3, Subchapter 1, Article 2-B have been granted by the appropriate municipal officials, and
that said permits and approvals are valid and in full force and effect. .

DATE CODE ENFORCEMENT OFFICER TITLE

Bangor Hydro-Electric Company work is completed and form #09-736 sent to municipality,

DATE BHE REPRESENTATIVE TITLE






ME SPOR :
Development Tracking DATA INVENTORY

‘Yeliow Cells: GROWTH INDICATOR LAYERS

Target Layer

Description

Current Coverage Area

Data Capture and
Maintenance Cost

Strengths Limitations

Available Adjustments

1o Lessen Limitations

Source

GROWTH INDICATORS / INFRASTRUCTURE

Department of Transportation
roads, classed by type with rich
attributes for managing

Rich attribute set contalning
maintenance informaton and |Geometry less accurate than

Will be combined with

Roads: DOT transportation infrastructure Statewide traffic counts, MeGIS 911 roads. 911 roads within a year |MeGIS
Used for reference and Accuracy being ensured
increasingly E911 compatibility. [Statewide. Updates only available through network of participant [Not all municipalities are
Hoads: MeGIS E311 Include address ranges from participant towns towns. articipating. DOT (MaGIS, late 2002)
Geographic Data
Varias. Usually used for $5,000 - $10,000/ year Commercial consistency, year Technology, ETAK,
Roads: Privale Vendor navigational purposes id over year. Very inaccurate in rural araas Navitech
Water distribution system Inexpensive at planning Limited to areas with public
Public Water Lines i Restricted to water served areas  |scales. water supply infrast e Individual water utllities
Inexpensive at planning
scale. Many thousands of [A ly captures d

dollars per community at area. Defines boundary where
Sewer pipe Infrastructure and enginearing scale. There is|development density can Limited to areas with built
Public Sewer Lines associated feal Reslricted lo sewer servved areas |no middle ground exceed soil perc j_publlc sewer systems Individual sewer utilities

[Electric power fines and ulility

Vary widespread. I;Iearl;r all

GROWTH INDICATORS / INFRASTRUCTURE

Geocoded Ultility Pole Permits

Accurately captured locations of
all utility poles in electric/phone
service areas

features (poles, transformers, Al discriation of Electric households and businesses  |Requires cooperation of Could be aggregated by
Electrical Utility Lines elc) Electrified add utilities. are on the grid POWER anies PUC. Individual electric utilities.
Requires cooperation of MeaGIS maintains telephone
Very widespread. Most PHONE companies. exchanges layer. Line data
At discretion of phona homes and businesses Celiphones are eroding need |Could be aggregatad by  |available from individual
Phone Lines Phane lines and poles Phone-serviced addresses panil continue lo maintain landlines [for landlines PUC, utilities
Very dynamic layer. Could be
Cable lines, poles, and At discretion of cable useful as a Economic Requires cooperation of Could be aggregated by
Cable Lines distribution Information Cable service areas companies Development support tool. CABLE providers. PUC.
Would require cooperation of
GAS utilities, and Is limiited tol
small number of gas serviced|Could be aggregated by
Gas Lines Gas distribution lines Gas Service areas areas. PUC.
-&J 4
Eg
25
<= Rivers and streams. Curmeantly
= Hydrologic Features (streams)  |being enhanced to Avallabie statewide @ 1:24K MeGIS
points representing approximate |
centers of individual land Mone presently, Requires Generally derived from Municipalities
Geocoded Property Centroids arcels integrated capture strategy parcels. N/A {; ing/engi ing}
Geocoded Plumbing Permits
(with Sewer/Waler connection ponts derived from address Aggregated statewide by DHS. combine with cther DHS Wastewater and
inia) Information on permits 40,000 permits processed annually. Too many false positives |sources plumbing control prog
points derived from address Limited to municipalities requiring ‘combine with other
Geocoded Building Permits information on building permits |bullding permits Incomplete coverage sources Municipalities

|Statewide where phone and

electricity are available

Mot one-to-cne relationship
between poles and buildings;
Utilities not willing to share
data

Avallable data set; provide
accurate advance indicator of
|growth

Ulilities statewide

Permits describing shoreland
zoning and subdivision
compliance for naw

All areas of electrical serivice area

Captures all new construction,

Including intended Not all permits are acted on;

combine with cther

Utilities: CMP/Bangro

INFRASTRUCTURE

Electrical Connection Permits construction. in Maine (CMP, Bangor Hydro, etc) construction some remain unbuilt. soUrces Hydra/
E-911 road-snapped "string of Would be joined with assessor  |statewide, subject to input
pearls” driveway locations re- aftributes and moved to participation by code, address combine with other
positioned to structures appropriate locations officers and other collaborators sources MaGIS
Variant of this data set

field collected locations of None prasently. Requires captured as part fo E-911
GPS Structures struclures as points integrated capture strategy initiative ... \Indlviduar municipalities
Cell Phone Towers Statewide |MeGIS
Public Water Supplies Statewlde MeGIS
Schoals Statewide MeGIS
Fire Stations, Hospitals,
Ambulance units, Police Stations Statewide MeGIS

Sewage Treatmeni Plants

|Sewerad Areas, downstream nodes

GROWTH INDICATORS / INFRASTRUCTURE

polygons representing shape
and location of actual proparty

Limited to 50+ municipalities.
Generally these are cities and
larger towns, Not necessarily the
areas where growth is occurring

$5,000 - $50,000 / town

depending on level of
Iaccu@g

With less than 25% of
statewide organized towns

d digitally, this is a
spotty resource, though over
90% of towns have hardcopy
parcel mapping. No system
in place for standardizing

ultimate resource describing
fragmentation. Assessors
attribute data associated with
parcels very useful for
F

Digitization of datato a

standards over large
areas. Establish,
encourage and enforce

planning level accuracy
adhering to specific state

Individual municipalities

Limited to small number of

|municipalities, generally those that

Very high. Generally

Propenty Parcels dell 15 fastest. £ lon {g y and attributes standards for n ing deparments)
Limited to small number of
municipalities, generally those that |Very high. Generally
have undertaken expensive exceeding $50,000 per Extremely accurate
polygons representing shape  |(>$50,000) technical town due to technical measuremant of bulit symbolize points / Individual municipalities
Buidling Foolprints |and location of actual struct photogrammetric flyover planimetric requirements |environrnent Dificult to keep current centroids. (engineering departments]

Automated feature
capture from high

Census Data

increments (1990, 1980)

US Census/ESRI download at 24K

C ESRI

Planimetric Features (edge of lines, polygons and points have undertaken expensive exceeding $50,000 per accurately captures resolution satellites may
pavement, driveways, parking represenling shapes and (>$50,000) technical town due to technical impervious surfaces and all change availability in 5-10 |Individual municipalities
lots, ate. ) locations of visible land fealures |photogrammetric flyover planimetric requir other visible features Dificult to keep current year i (engineering depariments) |
 |Hydrologic Features (ponds &
4 5 rivers) rivers and ponds as polygons  |Available statewide @ 1:24K MeGIS
= = |Wetlands Avallable statewide @ 1:24K M
= =
2 o |Sois
=3 E Slopes
5 Aguilers Available statewide @ 1:24K. MeGIS
Floodplains MeGIS
Wallhead Protection Zones MeGIS
Mandated statewide. Poor digital
- coverage. Mo existing, standard
& [Shoreland Zoning digital mai methodology DEP/CoGs/SPO
= |Speclal Use Overlays
g Flood Hazard Areas
g Inadequate scale to support
polygons representing lands Useful by many entities and  [municipal and regional
held in conservation by federal, |Statewide, 100K .. Updates and Very expensive and difficult |jurisdictions. Essential for planning neads. Doesn't
state, municipal and private |enhancements planned for 2002 |to maintain If acquiredto  |informed planning and contain many muni holdings Maine SPO: Dick Kelly,
Conservalion Lands enlities, including easements _ |under SCORP contract EASEMENT lavel. resource protection and private eas 1 MeGIS
o Districts where a municipality
=z may use some or all of the new
% iproperty taxes that resull from
g an investment project within a
o |designated district to assist in
z that project's expenses
O ITax Increment Financing Districts Small sites, many urban locations Very limited coverage
‘é areas where business and
(=] Industrial parks exist or ara
5 planned, including tenant and
i3 amenity attributes of these
Business & Industrial Parks locations
% Enrollment data as reported 1o |Statewlde. Must be linked lo Tabular data publicly Describas growth or variation |Accurate only to schoool nttp:/Awww, state me.
& School Population Data the Department of Education.  |school district data or school points |available at DOE site in school age population district boundaries cation‘enrofifenrifagts him
@«
g Housing and Population data for|
= Tracts, Blockgroups and Blocks Available for free download
3 for 2000 and previous decennial |Statewide, 100k. Available from  |in shapefile tormat from Sheuld be distributed from

MeGIS
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