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West Michigan is blessed with abundant
natural beauty; wildlife habitat;

healthy lakes, rivers and forests; an incredible
shoreline; and accessible natural areas provid-
ing diverse recreational opportunities. If our
communities are to thrive and continue to
offer a high quality of life, they need to plan
for and implement a series of measures to
protect and enhance their natural assets.
Many would argue that these very features
make West Michigan a wonderful place to
live and work, and failure to plan for their
protection risks losing them altogether. The
overall purpose of this Tool Kit is to provide
local communities with the “tools” and the
understanding of steps needed to protect
important natural features and resources. 

Why Do a Natural Features
Inventory?
Inventories are proactive measures that can
lead to the creation of community plans to
protect open space and important natural
features or resources (see Figure 2). Natural
features inventories can:

• Help educate the community about its
natural assets and the measures needed
to preserve them

• Identify special, threatened or endan-
gered species to help the community
develop preservation approaches to sav-
ing valued features

• Form the basis for developing a system
of interconnected open spaces, parks,
greenway trails, outdoor education
sites, preserves, scenic areas or other
green spaces

• Help the local jurisdiction work with
developers to identify appropriate nat-
ural areas to include as reserved open
space in proposed development projects
to help create greenway connections
for people and to preserve
ecological corridors

• Identify features of regional signifi-
cance so that units of government
beyond the local jurisdiction can assist
in preservation efforts and create links
that benefit local residents

A natural features inventory is a study
done to record the location and character-
istics of wetlands; woodlands; streams;
floodplains; special, unique or endangered
species habitat; geologic features; and
other aspects of the natural (as opposed to
manmade) environment. With good infor-
mation about existing features, their loca-
tions, and the interrelationship between
them and the developed portions of a
landscape, communities can (1) plan for the
protection and management of natural fea-
tures and (2) guide development in ways
that retain their values. 

Different natural features may require dif-
ferent management and protection
approaches. Natural features can be inven-
toried on a variety of scales, from single
sites to entire townships, counties and even
regions. The accompanying CD includes
Background Paper: Best Practices for
Natural Features Inventories, a report with
several examples of inventories conducted
at each of these scales.

The first four chapters of the Tool Kit con-
tain basic information on inventorying:
what needs to be inventoried, why it needs
to be done, and how to do it, with links to
other community planning tools.

Chapter 1: Before You Start: Considerations
before Beginning an Inventory 

Chapter 2: Natural Features Inventories
Chapter 3: Natural Resources Inventories 
Chapter 4: Other Elements to Inventory 

The last three chapters take the basic
inventories to another level and show how
they can be used to develop a comprehen-
sive protection strategy such as an open
space or green infrastructure plan. 

Chapter 5: Integrating the Inventories
Chapter 6: Participatory Planning 
Chapter 7: Implementation 

Periodically throughout the text you will
notice underlined words. A definition of
each of these (except for underlined
Internet addresses) can be found in the
glossary at the end of the Tool Kit. 
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Figure 1. Woodlands are often valued natural features



A CD accompanying this Tool Kit contains
the following: 

• Background Paper: Best Practices for
Natural Features Inventories

• The mapped results of three regional
planning charrettes held in 2004 that
identify a preliminary green infrastructure

vision for West Michigan (Allegan,
Kent, Ottawa, Muskegon and
Newaygo counties)

• A list of data sources
• The Ada Township Open Space

Protection Plan as a sample local open
space protection effort

The Tool Kit was originally conceived for local
governments in Kent County. Consequently,
readers will note many references to
resources and work within the county. The
kit, however, is relevant to all of West
Michigan and communities throughout the
state. The authors are indebted to the indi-
viduals listed on the title page who gave
their time and expertise as advisors to this
project and who all work to make their local
communities and Kent County a better place
to live and work. 
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Figure 3. Palomita Reserve (Land Conservancy of
West Michigan)

Figure 2. The steps in performing a natural features inventory and implementing the results



Setting Priorities

All elements that should be inventoried
are value based. Values can include the

preservation of farmland and wildlife; the cre-
ation of greenways trails and other nature-
based recreation facilities; the preservation or
enhancement of scenic character; the protec-
tion of sensitive environments and threatened
or endangered species; and other values.

Inventories should be based on the priorities
set by a community that identify the natural
and cultural features it wants to protect and
its purposes in protecting those features.
Priorities should reflect both community
goals and values—what the community
wants to accomplish and why. Professional
planners, ecologists, botanists and zoologists
may be needed to help residents understand
how natural features can fit their values and
contribute to the fulfillment of their goals.
Ideally, this work should be done as part of a
sound, overall planning program.

Mapping the Information
Natural features inventories (like those for
land use or other inventories of the built
environment) are usually based on the inter-
pretation of aerial or satellite photographs
and on-the-ground inspections. Often they
are recorded on computer-based digital maps
using a geographic information system (GIS). 

Using a GIS is not the only way to do an
inventory. Some inventories are narrative
based and others consist of a series of hand-

drawn overlay maps. GIS is the preferred
approach, and most of Kent County and the
Grand Valley Metropolitan area are served by
the Regional Geographic Information System
(REGIS). Tying into an existing GIS data set
like REGIS will save an enormous amount of
time and resources.

Connected Natural Features
Most communities acquire or retain parks, pre-
serves and other green spaces as relatively iso-
lated parcels scattered throughout their juris-
dictions. To maximize the value of those pro-
tected places, it is critical to view them in
terms of connectivity rather than as fragment-
ed patches of natural lands. Connected natu-
ral features serve several functions, including:

• Ecological corridors. Just as people require
road corridors to move about in their daily
lives and utility corridors to transmit elec-
tricity or phone conversations, wildlife
function across substantial distances in the
natural landscape, and diverse animal and
plant populations require relatively unbro-
ken corridors of woods, wetlands, flood-
plains and meadow edges in order
to survive.

• Recreational corridors. Humans enjoy
recreational activities in which they move
through the landscape for long distances,
such as hiking, biking and cross-country
skiing. Natural settings, such as greenway
trails, are highly valued for such activities
when compared to a sidewalk in a
developed area.

• Scenic corridors. Natural elements visible
over long stretches of travel routes
enhance people’s movement through
a landscape.
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Figure 5. Vegetated water courses and woodlands can
serve as wildlife connections (ecological corridors) and

protect water quality

Figure 4. Exploring the Pigeon River,
a local and regional natural feature
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• Hydrologic corridors. The drain, creek,
stream, wetland, river and lake system
that serves each watershed is comprised
of a series of water corridors. Often,
both the stream or lake bed and its nat-
ural floodplain must be preserved in a
natural state to prevent damaging
floods and to protect water quality
through natural filtering.

Different Approaches—A Case for
Connectivity at a Large Scale
Local inventories are very important even if
the county or a regional entity has not
undertaken one on a multi-jurisdictional
scale. With a local inventory, communities
are in a position to adopt measures to pro-
tect the natural features they value
through proactive planning, since in
Michigan most land use planning and regu-
lations are undertaken at the local level.
However, coordinating regional, county
and local inventories is best because natu-
ral features do not stop at local boundaries
and should be viewed in a larger ecological
context. 

It is important to establish a widely connect-
ed system of natural features, because the
features may prove to be far more signifi-
cant when viewed at the regional level.
Separate local inventories may miss county
or regional considerations, such as a water-
shed that crosses jurisdiction lines. It is also
difficult to later “stitch” inventories together
between two or more bordering communities. 

Here are four approaches to inventorying
natural features: 

1. County or regional inventory. The
county or region performs an inventory
and provides it to local units of govern-
ment. Local units give feedback to help
set regional priorities and supplement
the inventory with locally collected,
mapped data. The region or county and
the local units would use this inventory
to create protection plans according to
county or regional priorities.

Pros:
• A county or regional entity may be

better equipped to perform the
inventory or to create GIS maps. 

• The inventory is more likely to identi-
fy potential regional connections and
features of regional significance. 

Cons:
• Less attention may be given to locally

important features, especially if some
local communities do not
participate fully. 

• Success depends on the capacity of
the county or regional authority.

• There may be less buy-in by
local citizens.

2. Regional inventory with local priori-
tization and implementation. In this
approach, the county or region per-
forms the inventory, but does not coor-
dinate prioritization of elements. Local
units of government use the inventory
for their own purposes and according
to their own priorities, supplementing
it as needed with local inventories.
Local units may or may not send com-
pleted maps to the county or region to
create a composite of local maps.

Pros:
• Inventories would recognize and map

features of regional significance
or connection. 

• Inventories would not be entirely
dependent on a county or regional
entity to undertake them, especially
if the capacity or the political will
was not strong at that level. 
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Figure 6. Hiker along floodplain



• Inventories would help ensure that
locally important features
were included.

Cons:
• Features of regional significance may

not survive local priority setting,
especially connections
across communities. 

• Connections across local jurisdiction
boundaries may not be complete
if priorities differ among
adjacent communities.

3. Local inventory conducted in accor-
dance with regional guidelines or com-
mon regional methodology. In this
option, inventory guidelines are created
by a regional agency or the local govern-
ments within a region. Based on the
guidelines, local prioritization and inven-
tory then takes place across the region.

Pros:
• One regional methodology would

help to ensure that all local invento-
ries could be stitched together or
function as one regional inventory.

• There is a greater likelihood that nat-
ural features of regional significance
would be identified.

• Inventories would ensure that locally
important features were included.

Cons:
• It could be difficult to get all

local jurisdictions to agree to the
regional methodology.

• Some local jurisdictions may not have
the capacity to conduct the inventory
according to the methodology created.

4. Local governments independently per-
form inventories and set priorities. This
option includes implementing inventories
on a sub-regional or multi-jurisdictional
basis. Local units could work cooperative-
ly with neighboring jurisdictions on an ad
hoc basis. For example, townships in a
specific watershed may be interested in
doing compatible inventories.

Pros:
• Inventories would still be completed in

the absence of county or regional
capacity to perform inventories. 

• Inventories could be coordinated on a
county or regional basis, even though
completed locally.

• Natural features of regional significance
(or connected features between commu-
nities) may still be identified if more than
one jurisdiction completes inventories

Cons: 
• Local communities may have limited

capacity and consequently the invento-
ries may not be complete. 

• Unless there is a cooperative working
relationship among adjacent communi-
ties and unless all communities in a
large block complete inventories, major
gaps and incompatible information may
limit the usefulness of the inventories.
This is particularly crucial for connec-
tions between communities.

Public/Private Land Issues
Natural features and natural resources
occur on both public and private land.
Private lands may include natural features
with public benefits, such as wetlands for

flood storage, wildlife habitat and scenery.
In some communities, most of the impor-
tant natural features occur on private lands.
Private landowners should be an integral
part of the inventory process, because their
cooperation is necessary to obtain an accu-
rate inventory. Extensive education may be
needed to gain their cooperation and
appreciation for the value of the inventory
as well as to gain their commitment to pre-
serve identified natural features. Through
this education, landowners ideally will see
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Figure 7. A local natural areas inventory—Ada Township



themselves as partners with public agencies
and nonprofits in the preservation of val-
ued resources. At the same time, public
agencies and nonprofits must respect the
rights of private landowners.

Education of private landowners can occur
through community newsletters, community
cable TV stations, news articles, broadcast
TV news items, regular planning commis-
sion or elected body meetings, special pub-
lic meetings, special mailings and school
programs. One of the most effective ways
to gain landowner participation is the use
of one-on-one visits by community leaders
to explain voluntary natural feature protec-
tion options to landowners. This ranges
from the donation or sale of land or an
easement, to a promise to implement best
management practices (BMPs). Another
effective approach may be to have “out-
side” experts explain the benefits of natural
features inventories and preservation and
then have community leaders, not govern-
ment officials, carry the effort forward as a
grassroots effort rather than a
governmental program.

Natural features on private lands may be
preserved from development through vol-
untary legal agreements with landowners,
such as a conservation easement. Design
guidelines or education on BMPs are other
strategies that can help insure that private
open space is managed in a sustainable
manner. One source is Managing Michigan’s
Wildlife: A Landowner’s Guide, available
online from the Michigan Department of
Natural Resources (see References section at
the end of the Tool Kit). 

Public Participation
Community participation is vital to devel-
oping inventories and creating protection
strategies such as open space, recreation,
greenways and green infrastructure plans.
Chapter 6 describes participatory
planning options.

Data Quality
The collection of useful data is important
to the success of any inventory. However,
the availability and format of data is
often an obstacle. (A list of data sources
is included on the accompanying CD.) For
each inventory element, data should be
gathered from the best available source
and mapped, preferably in a GIS system.
High quality data should be accurate,
complete and consistent, and it should be
based on recent field inspection or the
most recent aerial imagery. Multiple com-
munities that are cooperating to create
inventories should pay particular atten-
tion to the methods of data collection

and mapping. These items should be con-
sistent both within and across their com-
munities. Therefore, it is best if the same
people can perform all the inventories or
at least collaborate on inventory methods.
For example, if recent aerial imagery is
used to map natural features, it is best if
all imagery from different jurisdictions is
done on the same date. In addition, the
air photography interpreters need to use
the same classification system. A common
regional methodology can address
these needs.

Additional data availability and
quality issues:

• Base information: The location of
roads, community boundaries, rail
lines, water bodies and section lines
on the original 1978 Michigan
Resource Inventory System (MiRIS)
data set from the State of Michigan is
not as accurate as more recent digital
aerial photography. Base information
should be updated as newer, rectified
digital imagery becomes available.
Consult available regional sources for
good base information. In Kent
County, REGIS can provide much of
this information.

• Floodplains: Unless the community has
participated in the Federal Emergency
Management Agency (FEMA) flood
insurance mapping program, flood-
plains may have to be interpreted
from topographic maps. FEMA may
periodically update its
floodplain maps.

• Wetlands: Ground inspection can
greatly improve accuracy of wetland
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Figure 8. Agricultural land and woodlands
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maps. Wetlands that do not exhibit
standing water are subject to error
when interpreted by aerial or satellite
imagery. Consider also using soils sur-
vey data and Michigan Department of
Environmental Quality wetland deter-
minations where applicable.

• Woodlands: These are generally an
easy landscape element to identify
from aerial photographs, but identifi-
cation of tree species association types
requires an experienced aerial photog-
raphy interpreter. Field inspection is
necessary to identify understory
species, the presence of threatened
and endangered species, and
human development. 

• Water: Identification of water features
tends to be a relatively reliable data
set. However, some map sets may not
differentiate open water and wet-
lands, so these data sets need to be
examined for accuracy.

• Scrub/shrub and old field: This land
cover can change characteristics rapid-
ly, with old fields becoming
scrub/shrub and scrub/shrub becoming
woodlands within a decade. If the
land use/cover data is not recent, field
inspection may be necessary.

• Agriculture: Generally, agricultural
activities are fairly easy to interpret
from aerial imagery. However, as farm-
ing activities are subject to seasonal
influences and variable rotation prac-
tices, land classified in agriculture
should be field inspected or checked
against a tax class map.

Other Considerations
Additional impediments to a uniform
inventory approach that communities
should be ready to deal with include
the following: 

• Priorities. Different priorities among
adjacent communities can make it dif-
ficult to protect natural features that
cross jurisdiction boundaries.

• Mapping systems. Mapping systems
and land use classification systems are
not always compatible. Some commu-
nities use GIS mapping tools while
others record land information with
computer aided drafting (CAD) tools.
Further, not all communities use the
same categories for inventorying land
use/cover. Grand Valley Metro Council
is adopting a regional land use classifi-
cation system to provide a consistent
source of land use data.

• Resources. Different levels of
resources, such as funds and expertise
to apply to the inventory process, can
limit the extent to which natural fea-
tures are recognized and recorded.

• Conditions. Natural features in a
degraded condition may not appear
worth protecting; thus, it may be diffi-
cult to gain community support. For
example, awareness would need to be
raised to show that degraded or chan-
nelized streams can be successfully
restored and have become elements in
green infrastructure plans around
the nation.

The Difference Between Natural
Features and Natural Resources

Natural features refers to elements of
the landscape that have particular
ecological and visual characteristics.
These include woodlands, wetlands,
streams, lakes and ponds, floodplains
and steep slopes.

Natural resources are elements of the
earth that are used to provide prod-
ucts people use for daily living. These
include agricultural land, forests,
sand, gravel, oil and gas, and ground-
water and surface water.

There is overlap between natural fea-
tures and natural resources. Streams
are a natural feature, but are com-
posed of surface water, which is a
natural resource. A natural feature
could be thought of as a more specif-
ic form of a natural resource. Both
should be inventoried, although the
content and format of the inventories
vary slightly.

Many natural features inventories
include farmland, which is also a nat-
ural resource. Orchards, vineyards and
other types of agricultural land can
be considered as natural features.



Natural features are the elements that
make up the natural landscape. They

include rivers, streams, creeks, woodlands,
wetlands, ponds, floodplains, and habitat
areas. Natural features provide numerous
benefits to a community, whether they are
on public or private lands. There are usually
multiple purposes for conducting inventories,
including documenting natural features for
the purposes of:

• Preserving natural features from damage
or destruction by construction, filling,
draining or harvest

• Identifying properties to acquire to protect
the features

• Bringing the features into a recreation system
• Retaining the features as part of the

character and ecosystem of the communi-
ty, even as new development occurs

An important step for a community to take
before beginning an inventory is to identify
its overall goal—what the community wants
to accomplish—and to prioritize the features
it wishes to inventory. This is usually done
through a public participation process.
Chapter 6 includes several suggestions for
processes that may help a community identify
goals and priorities.

Sample Goal 
The following sample goal is from a commu-
nity planning document that could be used
as a model for Kent County and West
Michigan communities. Additional sample
goals can be found in the accompanying CD.

XYZ Township’s goal is to identify, devel-
op and protect, through a collaborative
process, a network of significant natural
areas, open spaces and greenways in the
metropolitan area. 

Sample Priorities
When establishing priorities, public input is
important. Here are the natural features that
are typically judged to have high importance.
Many of these have been mapped in Kent
County, as shown in Figure 9.

• River corridors
• Woodlands
• Wetlands
• Lakes and ponds
• Agricultural lands (farmlands, orchards,

vineyards)
• Scenic road corridors
• Threatened and endangered plants or

animals and their habitat
• Natural areas

Natural Elements
Each of the following elements can be
identified through the interpretation of
aerial photographs. A soil survey can help
locate wetlands by identifying hydric soils
(those showing evidence of the presence
of water for extended periods). A list of
data sources can be found in the
accompanying CD.

• Water bodies: streams, creeks, rivers,
drains, lakes. These are often shown on
map sets from Michigan Resource
Inventory System (MiRIS), Kent County’s
Regional Geographic System (REGIS),
the Grand Valley State University
(GVSU) Annis Water Resources
Institute, the United States Geological
Survey (USGS) or other sources.

• Wetlands. There are various types of
wetlands, including those with year-
round water and emergent aquatic
vegetation and those with no surface
water for part of the year, such as low-
land forests. Most land use/cover maps
(such as the MiRIS, REGIS or GVSU map
sets) include wetlands as an element
and may differentiate between differ-
ent types of wetlands. Check the cate-
gories defined in the map set
being used.

• Woodlands. Many geographic informa-
tion system (GIS) maps show woodland
classifications and the location and
extent of the broad land cover element
of woodlands. Classifications include
coniferous, deciduous, lowland and
upland, and species associations such as
oak-hickory, beech-sugar maple or
hemlock-white pine. Check the cate-
gories defined in the GIS system or
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map being used. While some stake-
holders may simply be interested in
whether or not there is forest, others
may seek information about the forest
type, due to an interest in a particular
plant or animal or group of species
normally associated with that forest
type. Certain species or forest associa-
tions respond differently to develop-
ment disturbances, and thus need dif-
ferent management approaches.

• Sand dunes. Sand dunes in coastal
areas will be a separate land use/cover
classification. Dunes are important to
inventory due to their sensitivity to dis-
turbance, potential to host threatened
or endangered plant and animal
species, and location in a high demand
development zone. Dunes are also
under protective regulations at the
state or local level.

• Soils. Soil surveys performed by the
United States Department of
Agriculture Natural Resources
Conservation Service (NRCS) provide a
wealth of information about the
nature of soils in a community and
their suitability for different purposes.
Soil surveys are especially useful in identi-
fying areas that are more suitable for
natural areas than for development. 

• Topography. Mapped information
(Digital Elevation Models, or DEMs) on
the slope of the land is generally avail-
able from the USGS. Slope information
is useful in identifying floodplains and
slopes too steep for development.
Slope orientation to the sun also
relates to the plant and animal species
likely to occur in different ecosystems.

Natural Habitat Elements (plant
and animal)

• Habitat types. These are classifications of
naturally occurring groupings of plants and
animals. Broadly, habitat types include
upland, shore land and water. More nar-
rowly defined classifications include grass-
land, shrub savannah, lowland conifer for-
est, lowland deciduous forest and many
others. Certain plants and animals occur
primarily in certain habitat types. Some
habitat types include rare, threatened or
endangered species. It is important to pre-
serve a variety of habitat types within a
region.

• Sites with known threatened or endan-
gered plants or animals. Many of these

inventories already exist within the region.
An inventory of sites of at-risk species will
likely be based on field surveys rather than
aerial photography or land use/cover maps.
Field surveys are conducted by botanists,
zoologists and entomologists. Inventories
should be presented in map form. The
Michigan Natural Features Inventory pro-
gram has scientists and GIS experts who can
assist with such an inventory. An overview
of their services can be found at
web4.msue.msu.edu/mnfi/.

• Assessment of biological diversity (biodiver-
sity). This study assesses the number of dif-
ferent species of plants, animals, insects and
fish. It helps ascertain the diversity and
health of natural ecosystems. The species
mix can signal whether there are environ-
mental stresses. It also can show if diversity
is high and in need of protection or low
and in need of remedial efforts. 

• Pre-settlement vegetation. Surveyor notes
from the 1800s and maps based on those
notes and other information are useful for
a natural features inventory. This historical
information helps determine whether exist-
ing vegetation is native or introduced.
Stands of native, pre-settlement vegetation
are more conducive to habitat protection
and simpler to manage. Maps for the West
Michigan region are available at:
www.web4.msue.msu.edu/mnfi/data/
veg1800.cfm and in the Grand Valley State
University Green Infrastructure Atlas includ-
ed in the accompanying CD.

• Undisturbed areas. These should be
mapped since they provide natural features
values that do not have to be recreated
from disturbed ground, which can take
many years. 
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Figure 10. Field inventory of wetland in progress



CHAPTER 2

Regulatory Elements
The following elements should be included in
a natural features inventory because they rep-
resent sensitive landscapes that are regulated
to limit the extent or characteristics of devel-
opment. The management of these elements
can be incorporated into a protection or com-
prehensive green infrastructure plan, but only
if included as part of the inventory.

• Floodplains
• High risk erosion areas
• Sand dunes
• Steep slopes (use overall topography

and/or soils by slope category)
• Designated natural rivers
• Inland lake management areas
• Regulated wetlands
• Watersheds (soil erosion, sedimentation

and storm water management)

How to Use Natural Features
Inventory Information
Analysis. The natural features inventory,
which should be either mapped or in narra-
tive form, can be used to help set priorities.
Citizens can be educated about what fea-
tures exist in the community and their func-
tions, sensitivity and response to protection
and management. The community should
look at the location and characteristic rela-
tionships of natural features with regard to
other aspects of the community, and make
recommendations on the management of
those natural features based on goals of a
protection or green infrastructure plan.

Links to other tools such as local master
plan, zoning ordinance and subdivision
regulations. Natural features inventory
information can support other local tools.
The master plan can incorporate the same
goals and maps as a natural features pro-
tection or green infrastructure plan and
identify the features they promote protect-
ing. The zoning ordinance can include
overlay zones for certain natural features
such as rivers, lakes, floodplains or steep
slopes to include additional protective
measures. Subdivision or open space regu-
lations can reference the inventoried natu-
ral features as preferred open spaces in
proposed developments. Both the zoning
ordinance and open space regulations can
require a developer to prepare a natural
features inventory, but only for the devel-
opment project site, not the
entire community.

Zoning can be employed to help protect
natural features and scenic character.
Examples include:

• Conservation subdivision or open space
communities. These provisions promote
the retention of open space and
important ecosystem areas while pro-
viding nice home sites among large
open spaces and reducing costs
to homebuyers.

• Wetlands and other sensitive area reg-
ulations, such as natural buffer strips.
These regulations help protect important
natural features such as wetlands, flood-
plains, steep slopes and stream banks.

• Agriculture and forest resources pro-
tection regulations. These regulations
limit non-farming or forestry activities

13
Figure 11. GIS map based on Great Lakes Basin

Biodiversity Study conducted by The Nature Conservancy

Figure 12. Diverse species in Palomita Reserve



on existing large agriculture and
forest parcels.

• Access management regulations. These
regulations help reduce congestion and
traffic accidents along busy roads and
widely separate new driveways.

• Improved sign and landscaping regula-
tions. Sign regulations help reduce
visual pollution through uniform and
restrained standards for advertising.
Landscaping regulations help screen
unsightly views and can help foster a
natural character through the use of
native species instead of
ornamental ones.

Natural resources are a more broad-
scale inventory element than natural

features and tend to be more regional.
Natural resources include the land itself
(usually as it is used for agriculture),
forests, water and the minerals in the
ground. These are generally the land-
based resources that contribute to commu-
nity sustainability. An inventory of natural
resources is critical for communities that
have a goal to protect them, because if
resources are not mapped, it will be hard
to guide development away from
resources that may be needed by
future generations.

As recommended in the previous chapter,
communities should set goals and priori-
ties through a public participation process
(see Chapter 6).

Sample Goals
Here are sample goals from communities
engaged in natural resource preservation
planning (see accompanying CD for
more examples):

• To preserve a sufficient amount of
prime farmland to ensure support for
the agricultural industry, provide
extensive open space, manage growth
and protect critical habitat 

• To help a community maintain its agri-
cultural economy and heritage

• To promote sound forest management
policies that support the local economy

• To protect lands with documented
quality mineral resources from conver-
sion to other uses, until the valuable
minerals have been wisely extracted

Sample Priorities
Setting priorities and establishing natural
resource protection goals help identify what
natural resources to inventory. Each commu-
nity should set its own priorities. The follow-
ing are examples of what some communities
may consider important:

• Water quality
• Flood storage
• Groundwater recharge
• Natural scenery
• Agriculture
• Forestry
• Mining
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Figure 13. GIS map of Kent County
pre-settlement vegetation

Figure 14. GIS map of prime agricultural soils
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Farmland, Forests and Minerals
In addition to the above priorities, farmland,
forests and minerals are important elements
to inventory.

Farmland can be inventoried and mapped by
the following categories:

• By soil type and productivity. All
counties in West Michigan have modern
soil surveys which will reveal
that information.

• By use. Categories could include fruit
production, cash crops, animal grazing,
and so forth.

• By Public Act 116 and Purchase of
Development Rights (PDR). These are
state farmland preservation programs.
PA 116 is a temporary preservation pro-
gram and PDR is permanent. PA 116

lands should be inventoried by location
and expiration date of the contract, as
farmers sometimes do not renew their
contracts. Kent County has established a
county PDR ordinance and has identified
and mapped farmlands that meet county
criteria for preservation.

Forestland can be inventoried and mapped:
• By soil type and productivity. All counties

in West Michigan have modern soil sur-
veys which will reveal
that information.

• By use. Categories could include timber
production, nature preserve or others.

• By Commercial Forest Reserve lands.
These privately owned lands gain tax
benefits as long as the land is retained in
timber and the public is permitted access.

Minerals can be inventoried and mapped:
• By location of mineral deposits and

potential economic viability. These
should also be noted regarding the
potential to meet a high standard
of reclamation.

• By location of oil and gas wells.
• By sand and gravel deposits. These

deposits can be used for road and build-
ing construction or in foundries. County
road commissions may have
this information.

• By use and whether active. Categories
could include open-pit extraction or stor-
age following extraction.
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Figure 15. Early spring vegetation along Skwarek Creek Figure 16. GIS map of forestland



Groundwater Recharge as Part of
Wellhead Protection
The location of known groundwater recharge
areas may already be mapped. If not, hydrolog-
ic studies are necessary to determine the loca-
tion and extent of groundwater recharge areas.
Wellhead protection programs may already
have mapped groundwater recharge and aban-
doned or in-use wells that are potential con-
duits of pollutants to groundwater aquifers.
The Michigan Department of Environmental
Quality has begun a project to map aquifers,
but it will take a long time to complete the
entire state. Many district health departments
have already mapped the location of all wells
and septic systems. 

How to Use Natural Resource
Inventory Information
Analysis. Information about the location, extent
and quality of natural resources can be used to
educate citizens. Additionally, it can be viewed
in relation to community goals for preservation
and development. An analysis needs to exam-
ine the threats to resources and the potential
success of preservation options. Again, a public
participation process, such as those outlined in
Chapter 6, is invaluable to the overall analysis.

Links to other tools. Natural resources inventory
information can be used in the development of
a natural resource management plan and to
support other local tools. The master plan can
incorporate the same goals as a resource pro-
tection or comprehensive green infrastructure
plan and can identify the natural resources they
both promote protecting. The zoning ordi-
nance can include overlay zones, such as farm-
lands or groundwater recharge areas, for addi-
tional protective measures. Subdivision regula-

tions that protect open space can reference the
inventoried farmland, forestland and ground-
water recharge areas as preferred open spaces
in proposed developments. Mineral deposits
are rarely protected in local master plans, but a
mineral resource inventory can highlight the
importance of minerals and lead to policies
that guide development away from mineral
areas until the minerals are extracted. Zoning
regulates the extraction activities and reclama-
tion. Similarly, if the surface of a mineral area is
also a highly valued woodland with important
natural features, it is important to know about
the existence of each resource before making
decisions that may greatly affect the future
use of either.

Natural features and resource inventories
often lead to the development of a

community plan such as a comprehensive
green infrastructure plan. These plans often
can and sometimes should include places in
addition to natural areas. Examples include
historic sites, libraries, schools, museums,
municipal offices, playgrounds, neighbor-
hood parks, tennis and basketball courts and
shopping areas. These places and artifacts of
society are important to the social fabric of a
community and can be used as destinations
that contribute to a walkable/livable commu-
nity and support trail or greenway links.
Cultural and institutional places are so
important to the public that without includ-
ing connections to them, open space or
green infrastructure plans may not gain
enough public support to be realized.

Sample Goals and Objectives
For a community contemplating plans that
connect greenspace and cultural features,
sample goals might be as follows: 

• To connect, buffer and enhance natural
areas, open spaces, outdoor recreational
amenities and cultural resources

• To design a greenway trail system that
offers residents safe and inviting routes
to walk and bike between neighbor-
hoods and parks, schools, institutions,
shopping and other points of interest 

See the accompanying CD for more goals
and objectives.

Sample Priorities
Each community should set its own priorities.
Some communities may consider priorities
such as the following examples:
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Figure 17. GIS map of wetlands
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• Historic sites, including buildings and the
location of historic settlements or events

• Playgrounds, including those at schools
and parks 

• Recreational facilities, such as
tennis courts or ball fields

• Libraries
• Schools
• Ice cream shops, coffee shops and other

shopping locations
• Cemeteries
• Trails

An inventory of culturally significant loca-
tions should include two approaches. One is
to map known, existing educational and
publicly owned facilities, historic sites, places
of cultural interest and potential connection
opportunities. This can be done with input
from municipal staff and the knowledge of
long-time residents. The second approach is
to hold public meetings where residents can
mark places on maps that they want includ-
ed in the plan. The latter approach should
include a “destination exercise” in which
participants list or mark on a map the places
they would like to be able to visit by
walking or biking. 

Checklist of Elements
The following is a checklist of elements
that should be included in a mapped
inventory of cultural and greenspace fea-
tures. For each element, lands that are fed-
eral, state, metropolitan, county, city, vil-
lage and township owned (or are planned
to be acquired) need to be identified and
located on the map.

• Parks and recreation facilities. This
should include public parks, school
recreation facilities and private recre-
ation facilities, such as golf courses or
fun parks.

• Trails (existing, planned
and potential)

• Linear parks, existing trails, bike
paths and rail trails

• Road right-of-way (ROW) not yet
developed for bike paths, especially
where the ROW is wide and
relatively unrestricted

• Utility line easements, including
overhead power transmission lines
and fiber optics, as unexpected
sources for connecting open space
and greenways

• Abandoned railroad ROW not yet in
a rails-to-trails program

• Existing open space areas in Planned
Unit Developments (PUDs) and
condo developments

• Land with existing conservation ease-
ments. Local governments and land con-
servancies should have records of these
lands. These easements may or may not
have provisions to permit public access,
so they need to be differentiated.

• Scenic vistas and visual resources. Local
officials can usually help identify these,

but this is also a good task for map-
ping at a public meeting. Both the
points from which views are especially
scenic and the area of landscape that is
the object of the view should
be mapped. 

• Other landscape and community char-
acter classifications as viewed from
roads. These include natural beauty
roads, areas with unique architecture,
or widely recognized landmarks.
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Figure 18. Playgrounds serve as popular greenway des-

tinations (Joe Taylor Park, City of Grand Rapids)
Figure 19. Local cultural/visual inventory
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• Archeological sites. The State of
Michigan can provide available informa-
tion on archeological sites, such as burial
grounds and former settlements.

• Historical sites. Historic sites and build-
ings on the state or national registry
should be included. This information can
be obtained from the state or a local his-
torical society. Sources include the
Michigan Department of History, Arts
and Libraries (www.michigan.gov/hal),
the National Register of Historic Places
(www.cr.nps.gove/nr) and the National
Trust for Historic Preservation
(www.nationaltrust.org). 

• Zoos, gardens, horticultural exhibits
• Museums, schools, public buildings and

public gathering spaces. Include public
schools, intermediate school district
buildings, church schools, private
schools, universities, community college
campuses or satellite buildings, libraries,
township or city halls, county govern-
ment buildings, state or federal offices,
courthouses, plazas, town squares, and
so forth.

• Cemeteries. In a sense, cemeteries can be
considered parks. Although some are
publicly owned, most are privately
owned. They are often used for quiet
recreation such as walking and can pro-
vide historical context for a community.
As urban greenspace, they should not be
overlooked in an overall inventory.

• Other greenspaces

How to Use Greenspace and Cultural
Inventory Information
Analysis. An analysis of greenspace and cul-
tural features will identify their condition,

accessibility and priority status. Identified
features could be compared to population
centers and studies of citizens’ preferred
destinations.

Links to other tools such as master plans,
open space plans, recreation plans, zoning
ordinances and capital improvement pro-
grams. Many of the cultural features likely
are already mapped for a recreation plan or
master plan. Goals regarding access and pro-
tection of priority cultural or greenspace fea-
tures should be included in any protection
plans. Zoning ordinances and other regula-
tions can protect priority cultural features
such as historic sites through the establish-
ment of special districts. A capital improve-
ment program (CIP) can prioritize investment
in the protection, enhancement or access to
cultural and greenspace features, including
purchase of land or creation of trail systems.

This chapter explores ways communities
can integrate natural features, natural

resources and greenspace/cultural resource
inventories with other efforts to manage
undeveloped or developing lands. It also
addresses the retrofitting of already devel-
oped landscapes as part of a complete green
infrastructure plan.

Blending Nature, Natural Design and
Urban Design
There are many ways to incorporate nature
and natural elements into communities and
to fit development into nature. These include:

• Placing new development into the least
sensitive areas of the landscape. New build-
ings, roads and utilities should be placed
away from wetlands, floodplains, steep
slopes, groundwater recharge areas, eco-
logical corridors, streams, lake shores,
dunes and other sensitive environments.

• Using building materials on features such as
structures, signs and fences that have earth-
tone, vegetative or otherwise muted colors

Figure 20. Parks (such as Grand Rapids’ Veterans Park)
are also greenspace elements18

Figure 21. Using natural buffers to reduce the visual
impact of structures
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and textures instead of bright and flashy
materials. This is called nature blending.
Local government can set an example for this
approach in the construction or remodeling
of its own buildings, signs and properties.

• Using landforms and dense plantings to
screen structures built with hard materials.
This softens the roadside view, reduces
noise pollution and filters the air. Use of
native vegetation species on berms or in
screen plantings creates a more natural
appearance compared to horticultural vari-
eties in ornamental landscape arrange-
ments. Native vegetation can also be easier
and more economical to maintain. If pro-
vided enough space and planted with an
appropriate mix of species, a vegetative
screen can become a natural feature, and
potentially form an ecological corridor.

• Designing urban places with natural ele-
ments. This can be done by either retaining
natural features identified through the
inventory process or by designing nature-
oriented spaces in new developments that
are adjacent to properties with natural
areas. Prominently locating parks and other
natural elements in new developments and
redevelopments is another way to
highlight nature. 

The Connection between Inventories
and Land Use Planning 
Incorporating nature into communities—the
importance of habitat. Wildlife habitat is an
amenity that increases property value and
quality of life. Therefore, local land use plans
should foster the preservation or enhance-
ment of wildlife habitat. There needs to be
consideration of patch size, or the minimum
land area that some species require to sur-
vive, and the hydrology requirements of dif-
ferent ecosystems. Ecologists, botanists, biol-
ogists, zoologists and other scientists will be
valuable assets in this analysis.

Walkable/livable communities. Natural fea-
tures can serve as amenities that people like
to walk along (streams), through (woodlands)
or to (ponds, parks, historic or heritage sites).
It is important to encourage walking by plan-
ning for pathways that incorporate natural
features. These quality of life factors are fea-
tured in New Urbanism and Neotraditional
developments, which are development proj-

ects, generally residential or mixed residential
and commercial use, that give priority to
pedestrians instead of automobiles and often
have the visual character and human scale of
a small-town main street. Some private devel-
opers are learning that they can benefit from
working with local communities to link with
existing or proposed pathways, as home
buyers seek properties where they can walk
or bike for recreation and to visit
popular destinations.

Connectivity. While some natural features are
natural corridors, such as streams, rivers and
floodplains, the idea of connections or corri-
dors of other natural features, such as
between patches of woods, woods and
meadows, or meadows and wetlands, is also
very important. These corridors are needed
for some plant and animal species to exist,
because they are unable to survive in small,
isolated blocks of natural space. Natural fea-
ture connections can also serve as recreation-
al greenways for people walking, biking and
cross-country skiing and as a network of nat-
ural scenery throughout the community (see
Figures 23 and 24).
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Figure 23. Green infrastructure planning can help pro-
vide for interconnected open space

Figure 22. Green infrastructure connections bring peo-
ple close to nature

Figure 24. Pathway connection
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Appropriate use of land. A natural features
inventory can identify lands that are suitable
or unsuitable for development. This provides
the opportunity to guide development toward
appropriate places through the master plan
and zoning regulations. 

Separation or mixing of certain land uses.
Natural features can be used as buffers
between land uses that should not be adja-
cent to each other such as industrial (which
can include farming) and residential or institu-
tional (schools, hospitals) uses. They can also
provide amenity values to land uses by bring-
ing nature closer to them.

Public greenspace versus private greenspace.
Private greenspace, especially if it is likely to
remain greenspace indefinitely, can lessen the
need for public greenspace. It can also allow
public entities to concentrate resources on
greenspace for public access while relying on
private greenspace to provide other values,
such as habitat and flood storage, that do not
require public ownership. However, it is impor-
tant to work with private greenspace owners
to ensure that the land is properly managed.

Focus on natural feature elements. Emphasis
for the master plan, recreation plan and green
infrastructure plan should be on natural ele-
ments that the local community has chosen to
prioritize in its plan, such as stream corridors
and sensitive habitats. These elements will be
the main threads that hold the fabric of the
green infrastructure system together. It is
important that citizens understand the bene-
fits to the community and individuals if the
preservation of natural features is implement-
ed and the impact on them if it is not. This

will allow citizens to make informed judg-
ments (see example from Oakland Township
in Figure 25).

Benefit of accurate parcel map and road ROW
map. A natural features inventory can benefit
from land use planning efforts that develop
accurate maps. An accurate parcel map and
road ROW map help identify the ownership
pattern of natural features so that property
owners can be easily contacted if needed. The
mapping can help property owners better
understand what is on their land. If the com-
munity is interested in acquiring ownership or
an easement, the parcel map shows ownership
in juxtaposition to the feature. An accurate

road ROW map is also important in showing
the relationship of the natural feature to road
access opportunities, which can have an
impact on the natural feature and on future
trail opportunities.

Features of Regional Significance
If regional priorities for natural features
inventories have not been established,
options still exist for identifying features of
regional significance. 

• Identification. Local communities list
what they believe to be features of
regional significance. This list may be
only one locality’s interpretation, but it
is helpful to begin the process.
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Figure 25. Example of Oakland Township GIS mapping of greenspace elements



• Ownership. Ownership of land on which
regionally important natural features
are located should be identified, espe-
cially where the land is public or pri-
vately owned but open to the public.

• Connectivity. As part of the local plan-
ning process, communities can identify
gaps in regional parks, open spaces and
regionally significant natural features.
Communities may also want to perform
a buildout analysis to determine the
impact of their zoning ordinances on
the community. A natural features
inventory can provide helpful informa-
tion, such as land that is unsuitable for
building or developable land for cluster
developments or open space zoning
projects, for the analysis.

Setting Local Priorities
There are various ways to prioritize natural
features of local significance (ideally with
the intention that they might also fit into
regional priorities). Generally, these options
may require a planner or natural resources
expert to interpret or organize the informa-
tion to prepare for community
decision-making.

• Community opinion survey. This can list
selected natural features and ask citi-
zens to rank their importance. The sur-
vey can include photographs so respon-
dents can vote on specific, visible char-
acteristics regardless of whether they
are familiar with the actual sites.

• Public meetings. Meetings can be
arranged in which attendees can
engage in prioritization exercises.
Prioritization could occur when natural
features are first identified. This

method appears to be a very
common approach.

• Focus groups. A focus group or a series
of focus groups of randomly selected
community members offers discussion
of natural feature priorities.

• Advisory groups. The planning commis-
sion, a local land preservation advisory
group or a green infrastructure commis-
sion could be assigned to prioritize nat-
ural features. Although the group could
do so without public input, some form
of public input is highly recommended
to obtain buy-in from the community
(see chapter 6).

Merging Local Priorities onto
Regional Maps
A regional agency could work with local
communities that have prioritized local
natural features to assemble a regional
map displaying all prioritized natural fea-
tures. That map can then be used by agen-
cies involved with regional decision-making
(e.g., regional commissions, metro councils,
county or regional park agencies, county
road commissions or the state Department of
Transportation). Grand Valley Metro Council
has established planning on a county sub-
regional level and hopes to include local pri-
orities in the development of its overall
planning map.

Importance of Connections
One of the benefits of incorporating natural
features inventories into land use planning is
the potential to connect natural features (see
Figure 26). Without planning for these con-
nections and acquiring the rights or guiding
development toward protecting them, natu-

ral features could be lost. Natural features
corridors can occur wholly within municipal
boundaries, but more likely cross municipal
lines, which points to the vital importance of
regional connections. River and drain corri-
dors are natural connections, but the riparian
land along the rivers and drains also needs
protection. Woodland, wetland and ridge
connections are also significant.

Integrating into Local Master Plans
Natural features, especially a composite of
important natural features, can be included
in a comprehensive or master plan as both
a freestanding map with descriptive text
and as a component of a future land use
map with explanatory text. At minimum,
natural features should be referred to in
the inventory and addressed in the goals
section. In a zoning plan chapter, natural
features protection provisions should
be recommended.
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Figure 26. Combining river corridor with greenway
path system



Public participation in open space or green
infrastructure planning should come at all

stages, from the basic inventory work to the
development of a protection plan. Citizens
are likely to be paying for the implementa-
tion of such plans in some fashion (such as a
millage), and their support through public
input and buy-in is essential. Because the
implementation of some segments of a plan
likely will depend on the completion of
future residential, commercial and institu-
tional development projects, this chapter dis-
cusses how to engage in citizen and
developer participation. 

Regional Level if Desired or Feasible
Regional charrettes. Charrettes are an inter-
active tool for obtaining input from the
public or a specific stakeholder group (see
Figures 26 and 27). Typically, pertinent infor-
mation and generally accepted principles
are presented to workshop attendees, who
then respond with ideas on how the com-
munity should proceed. Information provid-

ed may include community-wide concepts
and specific solutions for particular places. In
a regional charrette, discussion should focus
on a broad range of natural features, natural
resource and cultural resource issues that
address the needs of a larger population.
Regional GIS maps facilitate this discussion. 

Local government polling and discussion at
regional policy meeting. At a regional meet-
ing, representatives of local governments
can debate planning and an appropriate
level of support for a regional open space or
green infrastructure plan. This debate
should result in direction for regional, coun-
ty and local governments regarding who
will inventory natural features, who will set
priorities, and, if at the regional level, what
those priorities should be.

Previous local government efforts. Regional
discussion should be informed by efforts
that local governments have made or plan
to make in natural features inventories and
green infrastructure planning. These efforts
may include specific natural features inven-
tories, farmland preservation efforts, and
natural features and natural and cultural
resources elements of local master plans.

Developers. Developers are finding that the
preservation of natural features can benefit
them in terms of marketing quality of life
benefits such as access to open space and
scenic views. Developers often build with
the region in mind, and not just one local
community. They also desire certainty in the
development and permitting process, so if
all or most of the communities in the region
have a similar system for identifying and pri-

oritizing natural features that either the
local government or the developer can work
to preserve, it will be simpler and more
profitable for the developer.

Local Level
Local charrettes. These useful tools for
obtaining input from the public or a specific
stakeholder group are like workshops where
attendees complete a series of participatory
exercises intended to provide planning or
design guidance for community officials.
The guidance may include both community-
wide concepts and specific solutions for par-
ticular places. Local charrettes can focus in
greater detail on specific natural or cultural
features and the specific needs of the local
community. Local charrettes also may
require more detailed background informa-
tion than regional charrettes, as they may
address issues not thoroughly covered in
a regional charrette, or natural features
or resources that are not a high
regional priority.

Part of master planning process. While open
space and rural character have been
addressed in local comprehensive plans for
many years, organizing open space and rural
elements under a green infrastructure plan
is a recent approach. Public participants in
the master planning process should be
aware of the availability of existing natural
features inventories or plans to conduct
them, as well as any plans to prepare sepa-
rate green infrastructure plans. The public
can then be educated about the process and
scope of upcoming green infrastructure
planning and can choose to participate in
one or both activities. 
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Figure 27. Regional charrette to prioritize
natural features
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Part of local greenspace plan development.
Greenspace planning or green infrastructure
planning should include public participation
at various stages and be integrated with the
master plan.

Part of local trails development. The public
should take part in local trails planning to
help prioritize trail destinations within a larg-
er green infrastructure context and then
choose which segments to build first. Some
property owners may object to trail locations
near their properties, but it is important to

remember that trails are infrastructure ele-
ments and amenities that benefit the entire
community. Efforts should be made to draw
supporters into the process so that oppo-
nents don’t overwhelm public input sessions.

Part of local farmland or forestland protec-
tion planning. Farmland or forestland protec-
tion efforts usually occur at the county or
township level. Farmland or forestland pro-
tection proponents may be narrowly focused
on those resources, which may also be high
priorities in the community. However, propo-

nents should be encouraged to integrate
their data into a more comprehensive effort
to inventory and protect all green infrastruc-
ture. This may be difficult, as farmland or
forestland protection proponents may have
little interest in other natural features or be
concerned that a broader protection effort
may draw scarce funding away from farm-
land or forestland protection.

Part of a park and recreation plan. Parks and
recreation sites should be considered part of
a green infrastructure system. Parks and
recreation sites are usually already mapped,
and are likely to be priority sites for connec-
tions with greenway trails or ecological corri-
dors. The Michigan Department of Natural
Resources requires that an approved, updat-
ed recreation plan be prepared every five
years by a community in order for it to quali-
fy for Natural Resources Trust Fund grants.
The recreation plan update process is a valu-
able opportunity to link to green infrastruc-
ture planning and share data, create links
and prioritize resources.
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Figure 28. Map of priorities developed at a regional charrette

Figure 29. Citizens discuss natural features at charrette



CHAPTER 6

The Ada Township Example: Ada
Township Open Space Protection Plan 
Ada Township provides a local example of
one approach to protecting open space
and natural features. In 2000, the
township enacted its Open Space
Protection Plan. 

The Ada Township Open Space
Protection Plan:

• States open space protection goals
and objectives

• Identifies high priority open
space lands

• Identifies implementation tools
• Outlines how open space protection will

be financed

The development of the Ada Township Open
Space Protection Plan integrated general
types of natural features and natural
resources to protect:

• More than 1,000 acres of open space
lands already in public ownership that
could be connected with other
open spaces

• Private recreation facilities
• Existing conservation easements and sub-

division and condominium
commons areas

• High quality natural communities identi-
fied by the Michigan Natural
Features Inventory

• Natural sites identified as “important” in
a technical investigation by scientists
from Calvin College

• Lands identified in a citizen survey
• Sites identified in a visual

resource inventory

An important feature of the Ada Township
example was the use of citizen mapping, in
which citizens came together at public meet-
ings to identify priority natural features
while working on maps
(see Figure 30).

The following list offers steps to begin
implementation once the green infrastruc-

ture plan has been completed. 

Amend plans. All other local community plans
should be examined for the potential to amend
them to reflect the goals and data sets of the
green infrastructure plan. Plans may include the
master or comprehensive plan, recreation plan
and capital improvements program. The plans
can be amended by simply adding a new sec-
tion on green infrastructure, but the entire
plan should be reviewed so that all opportuni-
ties for referencing green infrastructure are
used. This could include sections on natural
resources, community facilities and transporta-
tion, for example.

Post plan on Internet or make poster plans for
distribution. An increasing number of Michigan
communities are posting their green infrastruc-
ture and comprehensive plans on their websites
for residents to access. This can be cost-effec-
tive, as printing costs for documents with color
maps can be very expensive. Oakland Township
(www.oaklandtownship.org), in Oakland
County, has its draft master plan with green-
space elements on its website. Ada Township
(www.ada.mi.us) in Kent County and Meridian
Township (www.meridian.mi.us) in Ingham
County also have their open space plans on
their websites. Poster plans can be another
effective tool for communicating the main ele-
ments of a green infrastructure plan, serving as
a large format executive summary with a large,
easy-to-read map and explanatory graphics.
Posters can be much less expensive to repro-
duce than an entire plan document, and can be
posted in the community’s facilities, local
libraries and schools.
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Figure 30. Example of citizen-ranked sites for
open space protection
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Integrate into local zoning. Measures to pro-
tect natural features and implement elements
of the green infrastructure plan should be inte-
grated into local zoning. Integration can
include passing ordinances for natural features
protection or specific wetlands, woodlands,
critical dune or floodplain protection. It can
also include writing open space ordinances so
that the portion of a parcel dedicated as open
space includes designated natural features. The
site plan review portion of the zoning ordi-
nance should list natural features as required
items in the site plan and illustrate how they
will be protected.

Integrate into CIPs. The Capital Improvement
Plan (CIP) should be updated to include public
expenditures to help implement the green
infrastructure plan. Capital improvements that

help protect natural features include the pur-
chase of title or development rights to the
parcels of land upon which priority natural fea-
tures exist. A CIP can also include trails, board-
walks, interpretive signs, protective fencing,
stream bank restoration and expenditures to
acquire, enhance or highlight natural features.

Integrate natural features inventories into
developer projects. Developers are increasingly
interested in protecting natural features as
amenities in their projects. If the natural fea-
tures inventory is available before the develop-
er begins designing the project, there is a bet-
ter chance that the layout design will include
protective measures. The open space or green
infrastructure plan should include guidelines
showing how to protect natural features, both
through the design of a development and dur-
ing the development process. Developers
should also be informed before they begin
designing a project that green infrastructure
connections are considered important to the
community. They should understand the impor-
tance of connecting the green space of one
development to that of adjacent developments. 

Balancing public interests and landowner
rights. While natural features can play an
important role in the well-being of a commu-
nity, care must be taken to not trample on the
rights of landowners when attempting to pro-
tect natural features. A community cannot pro-
hibit a landowner from developing private
property according to established zoning. If
the community believes that a development
that proceeds according to established zoning
would not adequately protect existing natural
features, the community should amend the
zoning ordinance. If the community does not

want a particular parcel developed, it could
buy the property or its development rights at a
fair market value, if the owner is willing to sell
(or gift) the property or rights to the communi-
ty. The community can place conditions on
approval of development permits, but the con-
ditions must be founded in local statutes and
not be capricious. Incentives, such as an
increase in the density of a residential develop-
ment or a reduction in the parking require-
ment for commercial development, may be
offered for the preservation of additional open
space or the construction of a trail connection. 

Open space acquisition options. The most cer-
tain approach to protecting natural features is
for a government agency or land conservancy
to acquire the property or its development
rights. As the region’s land trust, the Land
Conservancy of West Michigan works directly
with landowners on voluntary protection
options to acquire land or establish conserva-
tion easements. Communities can fund pur-
chases from the general fund, locally adopted
millages, cash donations, grant funds (such as
the Michigan Natural Resources Trust Fund) or
a combination of sources. Local matches are
usually required for grant funding. Because
many citizens are concerned that open space
designated in a conservation subdivision (in
return for an increased density on the devel-
oped portion) will be developed in the future,
a permanent conservation easement that
names a genuine authority to oversee the land
is important. The state purchase of develop-
ment rights (PDR) program can be used for the
state to acquire development rights to farm-
land, but a local farmland preservation plan is
required, which could be contained in a green
infrastructure plan. The PA 116 program can
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Figure 31. Meridian Township example of greenspace
plan poster
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be used to set farmland or open space aside
from development for a renewable period of
at least ten years, during which certain tax
benefits accrue to the landowner. Forestland
can be protected through the Commercial
Forest Reserve Act (CFRA), which provides tax
relief to the enrolled landowner, who also per-
mits public access. Unlike the PDR program,
the PA 116 and CFRA programs do not provide
permanent protection. The protection plan
should include a discussion of greenspace
acquisition options and priority features or
parcels to obtain. 

How to talk to landowners and developers. In
discussing the goals of the green infrastructure
plan with landowners and developers, it is
important to identify the benefits to the
landowner and developer as well as to the
community. Benefits to the landowner and
developer may include increased property
value, increased sales prices or faster property
sales. In cases where acquisition of develop-
ment rights is sought from the landowner, the
benefit of being able to retain a residence or a
farming activity on the land may be important.

If the farmer is not personally interested in
continuing farming, he or she will be able to
lease the land for farming once the develop-
ment rights are sold. Valuable tax benefits for
the donation of development rights should
also be discussed with the landowner. Once
attained, the landowner or developer’s cooper-
ation should be widely celebrated within the
community (if the parties do not want to
remain anonymous). Explore outcomes that
would benefit both the landowner or develop-
er and the community and work to achieve
those outcomes. The Land Conservancy of West
Michigan can help communities and landown-
ers explore options. 

Sub-regional or multi-jurisdictional collabora-
tion. Cooperative planning between several
municipalities or as defined subsections of a
metro area, county or region is the best way to
account for broader elements of natural
resource or natural feature inventories or to
provide context for a more complete green
infrastructure plan. This will help to plan for
and protect critical natural elements which
cross jurisdictional lines and form larger-scaled
connected ecological corridors and trails. In
Kent County and the greater Grand Rapids
metro area, Grand Valley Metropolitan Council
has been planning on a sub-regional basis and
this work is being compiled into an overall
metropolitan development framework. This
process and planning document is the ideal
place to depict important shared natural
resources and elements of an overall green
infrastructure plan.

Local examples of open space zoning. Open
space zoning is a tool that can help protect
natural features. Open space preservation

requirements in all three of Michigan’s zoning
enabling acts now require that each non-
exempt local government adopt zoning provi-
sions to allow developers to transfer develop-
ment density onto a portion of the site in
return for guaranteeing that a portion is pre-
served in permanent open space (50 percent in
townships and 20 percent in cities and vil-
lages). A number of West Michigan communi-
ties have adopted provisions, including
the following:

• Vergennes Township amended its Zoning
Ordinance in 2002 to include an Open
Space Preservation Community section
(Section 201.435). The ordinance provides
incentives to encourage innovative residen-
tial development, with clustering of
dwellings in order to preserve rural land
and natural features. The ordinance is
available online at www.vergennestwp.org,
along with information on the Township’s
program to inventory natural features and
define rural character elements. 

• The City of Norton Shores already had
open space provisions, but adopted new
provisions in order to be consistent
with the acts.

CHAPTER 7
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Figure 33. Natural features inventories can help develop-

ers begin to identify portions of their sites to preserve

Figure 32. Capital improvement plans can be used to
plan for improvements, such as this boardwalk in Huff

Park, City of Grand Rapids
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Publications

Ardizone, Katherine A. and Mark Wyckoff,
FAICP. Filling the Gaps: Environmental
Protection Options for Local
Governments. Michigan Department of
Environmental Quality, Michigan Coastal
Management Program, with financial
assistance from the National Oceanic and
Atmospheric Administration, authorized
by the Coastal Zone Management Act of
1972. June 2003.

Background Paper: Best Practices for Natural
Features Inventories. Land Conservancy
of West Michigan, Grand Valley
Metropolitan Council and Planning &
Zoning Center, Inc., 2004 (see accompany-
ing CD).

Metro Greenprint: Planning for Nature in the
Face of Urban Growth, Greenways and
Natural Areas Collaborative and
Minnesota Department of Natural
Resources, 1997.

Natural Connections: Green Infrastructure in
Wisconsin, Illinois and Indiana, April
2004. www.greenmapping.org

Kansas City MetroGreen Plan, Mid America
Regional Council, 2002.

Will County Land Resource Management Plan
Michigan Department of Natural Resources.

Managing Michigan’s Wildlife: A
Landowner’s Guide.
www.michigandnr.com/publications/pdfs/
huntingwildlifehabitat/landowners_Guide
/Resource_Dir/Acrobat/index.htm.

McHarg, Ian. Design with Nature. John Wiley
& Sons. 1995. 

The Trust for Public Land and The National
Association of Counties, Local
Greenprinting for Growth. 2002.
Download from www.tpl.org.

Oakland County Potential
Conservation/Natural Areas. Oakland
County Planning & Economic
Development Services (PEDS), a division
within the Community and Economic
Development Department of Oakland
County, Michigan. 2002.

Livingston County’s High-Quality Natural
Areas, Livingston County Department of
Planning, 2003.

Nolan, John R. Open Ground: Effective Local
Strategies for Protecting Natural
Resources. The Environmental Law
Institute, Washington, DC. 2003.

Other Sources

Land Conservancy of West Michigan 
1345 Monroe Ave. NW, Suite 324
Grand Rapids, MI 49505
Phone: (616) 451-9476
lcwm@naturenearby.org

Grand Valley Metropolitan Council
40 Pearl St. NW, Suite 410
Grand Rapids, MI 49503
Phone: (616) 77-METRO (776-3876)
www.gvmc.org

Michigan Natural Features Inventory
PO Box 30444
Lansing, MI 48909-7944
Phone: (517) 373-1552
web4.msue.msu.edu/mnfi

Grand Valley State University
1 Campus Dr.
Allendale, MI 49401-9403
www.gvsu.edu

Grand Rapids Community College
143 Bostwick Ave. NE
Grand Rapids, MI 49503-3295
Phone: (616) 234-4000
www.grcc.edu

Calvin College
3201 Burton SE
Grand Rapids, MI 49546
Phone: (616) 526-6000 or 1-800-688-0122
www.calvin.edu

Aquinas College
1607 Robinson Road SE
Grand Rapids, MI 49506-1799
Phone: (616) 632-8900
www.aquinas.edu

Hope College
Holland, MI 49423
Phone: (616) 395-7000
www.hope.edu
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Biodiversity: The degree of complexity in the
kinds and numbers of life forms and their
relationships to each other and their envi-
ronment. The greater the biodiversity the
greater the chance for survival. (The National
Health Museum adapted from: E.O. Wilson,
Biodiversity, National Academy Press,
Washington, D.C. 1988 and Dr. Brett Kent,
Univ. of Maryland, Woodrow Wilson Biology
Institute , 1991; by: T. Holtzclaw 1992)

Buildout Analysis: Planning tool used to esti-
mate the impact of cumulative development
upon a town’s land area once all devel-
opable land has been consumed and con-
verted to the uses permitted under the cur-
rent regulatory framework. (Center for Rural
Massachusetts, University of Massachusetts)

Capital Improvement Program (CIP): A pro-
posed schedule of all future projects listed in
order of construction priority together with
cost estimates and the anticipated means of
financing each project. Included are all major
projects requiring the expenditure of public
funds, over and above the annual local gov-
ernment’s operating expenses, for the pur-
chase, construction, or replacement of the
physical assets for the community. (Park City,
Utah) Most CIPs are for 5-6 year periods.

Charrette: A guided workshop session to
develop planning or design approaches to a
site, neighborhood, community or facility.
Participants generally include stakeholders

and the public. Charrettes can be conducted
for periods lasting from several hours to days.

Ecological Corridor: These are interconnected
strips of woods, wetlands, floodplains and
meadow that provide habitat for animals to
plants to move about the landscape, and
that provide limited contact with human
development.  Different species require dif-
ferent types and widths of corridors. Plants
also “move” through ecological corridors,
where the corridors provide undisturbed
ground for seeds, transported by wind,
water or animals to germinate.

Green Infrastructure: "Our nation's natural
life support system, an interconnected net-
work of natural areas, conservation lands,
and working landscapes that support native
species, maintain natural ecological process-
es, sustain air and natural resources, and
contribute to the health and quality of life
for America's communities and people.
Green infrastructure is an interconnected
network of conserved natural areas and fea-
tures (including wetlands, woodlands, water-
ways, and wildlife habitat), public and pri-
vate conservation lands (including nature
preserves, landscape linkages, wildlife corri-
dors, and wilderness areas), private working
lands of conservation value (including forests
and farms) and other protected open spaces
(including parks). It is green space that serves
multiple purposes and is strategically
planned and managed at the local, regional

and state levels [In contrast to gray infra-
structure of roads, utility lines, communica-
tions and water systems.]." (Mark Benedict,
The Conservation Fund).

Green Infrastructure Plan: A Green
Infrastructure Plan consists of text describing
goals, objectives and guidelines for imple-
mentation, and maps [and other illustra-
tions] showing the identified elements of
green infrastructure which include corridors,
hubs and nodes [of greenway trails, ecologi-
cal corridors, parks, other open space, water
bodies, and related sites of cultural interest.]
(modified from Prince George’s County,
Maryland Countywide Green Infrastructure
Functional Master Plan project description.)

Greenspace: Undeveloped or minimally
developed land such as parks, farmlands,
wetlands, woodlots, natural areas, plant and
wildlife habitat, trails, river or recreational
corridors, community gardens, pocket parks,
vegetation buffers, tree-lined parkways,
cemeteries and similar areas with natural or
planted vegetation.

Greenway: (1) a linear open space estab-
lished along either a natural corridor, such as
a riverfront, stream valley, or ridge line, or
over land along a railroad right-of-way con-
verted to recreational use, a canal, a scenic
road or other route; (2) any natural or land-
scaped course for pedestrian or bicycle pas-
sage; (3) an open space connector linking
parks, natural reserves, cultural features, or
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historic sites with each other and with popu-
lated areas; and (4) locally, certain strip or
linear parks designated as a parkway or
greenbelt (Regional greenways connect com-
munities and major habitat areas. Local
greenways provide significant connections
within a community. Neighborhood green-
ways provide minor connections and tie peo-
ple to the larger system. Without trails,
greenways serve as buffers along rivers and
streams, visual separators and/or wildlife cor-
ridors. Charles Little, author of Greenways
for America, 1990).

Master Plan: A comprehensive, long-range
plan intended to guide change in a city, vil-
lage, township, county or region. It includes
the goals, objectives and policies of the com-
munity related to physical growth and devel-
opment issues, or of shrinkage, redevelop-
ment or renewal and usually includes ele-
ments on land use, transportation/circula-
tion, community facilities, the local popula-
tion, economy, housing, parks and recre-
ation, open space, environmental protection
and natural resources management. Can also
be an illustrative map representing future
development (Community Planning
Handbook, Michigan Society of Planning).

Natural Features Inventories: Studies to
record the location and characteristics of wet-
lands, woodlands, streams, floodplains, spe-
cial, unique or endangered species habitat,
geologic features and other aspects of the
natural (as opposed to built) environment. 

Natural Resource Management Plan: This is a
document that identifies natural resources
(agricultural land, forest land, minerals,
water bodies, etc.) within a community or
region, that occur on private or publicly
owned land, and that provides approaches
to guide the care and use of those resources.

Open Space Plan: This is a document that
identifies public and private open spaces
(parks, preserves, wetlands, forests, etc.) and
approaches to preserving and utilizing them.
It is usually a document prepared by a local
unit of government. Open spaces, for the pur-
poses of this tool kit, refers to undeveloped
areas of a landscape, and can include agricul-
tural land, woodlands, wetlands, and both
undisturbed, natural areas, and the land-
scaped grounds of developments. It does not
refer to roads and road rights-of-way, parking
areas or driveways.

Open Space Regulations: These are generally
provisions of a zoning ordinance that permits
density benefits to a developer in exchange
for the permanent reserve of a portion of a
development project as open space.

Overlay Zone: A zoning district that encom-
passes one or more underlying zones and
that imposes additional requirements beyond
those required for the underlying zone. (The
Latest Illustrated Book of Development
Definitions, by Moskowitz and Lindbloom,
CUPR, Rutgers, 2004).

Patch Size: “Patch” is a biologists’ term that
can be applied in different ways. It can be
the area of habitat required to support a par-
ticular species of plant or animal, or it can be
the area of landscape occupied by a particu-
lar species or association of species. Patch size
refers to the area in acres of the “patch.”
(Planning & Zoning Center, Inc.)

Recreation Plan: A recreation plan is a policy
document that guides the development and
redevelopment of a community’s parks, open
space and associated recreational facilities.
Recreation plans also address recreational
and cultural programming needs.
(Community Planning Handbook, Michigan
Society of Planning)

Subdivision Regulations: The control of the
division of a tract of land by requiring devel-
opment according to design standards and
procedures adopted by local ordinance.
(Handbook for Planning Commissioners
in Missouri)

Zoning Ordinance: Zoning regulates the use
of land and is the primary regulatory tool for
shaping local growth and development. A
zoning map illustrates all of the zoning dis-
tricts, such as residential, commercial, indus-
trial, etc., and the zoning ordinance estab-
lishes development standards for each
mapped district. (Community Planning
Handbook, Michigan Society of Planning)
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West Michigan Tool Kit CD
Additional Resources

CD Contents

Background Paper:  Best Practices for Natural Features Inventories

Green Infrastructure, Grand Rapids Metro Region: Map of metro area priorities developed at
regional charrette held in 2004.

Grand Valley Metropolitan Framework Interim (November 2003) and Framework Map

Ada Open Space Plan: Sample local open space protection effort.

Natural Connections: Mapped results of three regional planning charrettes held in 2004 that
identify a preliminary green infrastructure vision for central West Michigan (Allegan, Kent,
Ottawa, Muskegon and Newaygo Counties)

Resource Atlas for West Michigan: Prepared by Annis Water Resources Institute, Grand Valley
State University

Data Sources 

Consultants
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