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Preface 
 
This updated report identifies and ranks High Quality 
Natural Areas remaining in Livingston County.  
 
In 2004, the Livingston County Planning Department 
published the document entitled: “Livingston County’s 
High-Quality Natural Areas”i.  This publication was the 
initial version of the County’s High-Quality Natural 
Areas Plan.  This document inventoried high-quality 
natural areas throughout Livingston County using 
aerial photography available at the time. These high-
quality natural areas were then prioritized by the 
Livingston Natural Features Coalition (comprised of 
local environmental representatives) using ten criteria 
such as wetlands and proximity to other natural areas. 
This resource tool has been used by the local units of 
government in Livingston County in developing Master 
Plans, and including local communities adding natural 
features language in their local zoning ordinances. 
These prioritized land areas are utilized in each of the 
Livingston County Planning Department’s review of 
township zoning amendments and rezoning cases that 
come before the Livingston County Planning 
Commission for review and recommendation. 
 
In 2020, Livingston County Planning Department staff decided to revise and update the original document 
as considerable development activity had occurred in the County during the 17-year time period.  
 
While this this new and updated Livingston County High Quality Natural Areas Assessment was 
completed completely in-house by the Livingston County Planning and Geographic Information Systems 
Departments, the format and elements contained in this document rely heavily on previous Potential 
Conservation Areas Assessments conducted by John J. Paskus, Program Leader – Conservation Planning, 
and Helen Enander, Information Technologist II, and Rebecca Rogers, GISP, GIS/IT Manager with the 
Michigan Natural Features Inventory (MNFI), Michigan State University Extension. Paskus, Enander, and 
Rogers have conducted numerous PCA assessments for many local communities that surround or are in 
close proximity to Livingston County which have been reviewed, analyzed, and used as a basis for this 
study, including: 
 

• Oakland County Potential Natural Areas Assessment: 2017 Updateii 

• Genesee, Lapeer and Shiawassee Counties Potential Conservation Areas: 2006iii 

• Potential Conservation Areas Assessment and Natural Features Summary, Macomb and St. Clair 

Counties: 2011iv 

• Clinton, Eaton and Ingham Counties Potential Conservation Areas Report: 2008v 

 
To emphasize the importance of identifying and implementing preservation efforts at the local level based 
on this process, Michigan Natural Features Inventory provides the following statement in their studies: 
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The process established for identifying Potential Conservation Areas, can also be used to update and track 
the status of these remaining sites. MNFI recommends that local municipalities in [Livingston County] and 
all other counties throughout the State of Michigan incorporate this information into their comprehensive 
land use plans and zoning ordinances. The [High Quality Natural Areas] site map and ranking data can be 
used by local municipalities, land trusts, and other agencies to prioritize conservation efforts and assist in 
finding opportunities to establish an open space system of linked natural areas in the region.vi 
 
This assessment has been independently reviewed and vetted by Mr., Paskus, Ms. Enander and Ms. Rogers 
in order to ensure that the analytical processes utilized within do indeed mirror those utilized by MNFI, to 
the extent possible, for these types of studies. 
 
For this assessment, High Quality Natural Areas usually contain forested areas and/or wetlands.  Natural 
areas do not include roads, driveways, parking lots, structures, lawns, golf courses, agricultural lands, or 
other non-natural land uses.  Borrowing once again from MNFI to better define the character of these 
areas, they can be described as: 
 
…places on the landscape dominated by native vegetation that have various levels of potential for 
harboring high quality natural areas and unique natural features. In addition, these areas may provide 
critical ecological services such as maintaining water quality and quantity, soil development and 
stabilization, pollination of cropland, wildlife travel corridors, stopover sites for migratory birds, sources of 
genetic diversity, and floodwater retention. However, the actual ecological value of these areas can only 
be truly ascertained through on the ground biological surveys.vii 
 
While Livingston County Planning Department staff feel that the methodology used for this project is 
efficient and effective, and provides results that can be used as a valuable tool for future land protection 
efforts, on-the-ground verification is an important next step that residents and municipalities should 
consider when using this project’s findings.   
 
This report documents the natural feature characteristics of the County, identifies the County’s High-
Quality Natural Areas, describes the criteria that Livingston County Planning and Geographic Information 
Systems Department Staff developed to prioritize the County’s High-Quality Natural Areas, analyzes the 
results of the prioritization, and lastly presents a number of personal behavior modifications and policy 
tools that can be used to protect the County’s High-Quality Natural Areas.   
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Introduction 
 
Livingston County has thousands of acres of natural 
lands including high quality forests, prairie remnants, 
ecologically diverse wetlands, unique topographical 
and glacial features, and the specific habitats of 
numerous rare and endangered species.  Public land 
managers and private landowners share the 
responsibility of managing these natural features. 
 
In the past, many of Livingston County’s communities 
have expressed the desire to document their natural 
features and high-quality natural areas.  Doing so will 
help growth planning efforts in a way that meets their 
residents’ desires to protect the rural and natural 
qualities that so many of them value.  This 
documentation can improve local planning in a 
number of ways, including: aiding the comprehensive 
planning process, supporting ordinance development, 
improving the implementation of existing ordinances, 
and identifying the most valuable ecological resources 
in local communities for protection. 
 
The protection of the County’s high-quality natural 
features is very important to many decision makers and community members and can be accomplished a 
number of different ways.  Protection strategies discussed later in this report include environmental 
education, personal behavior modification, land acquisition, donation of development rights, and 
ordinance development to name a few.  Land protection has been shown to provide a number of benefits 
to County residents and businesses including:  
 

• Economic benefits – Although permanently protected land cannot be further developed for 
residential or commercial enterprises and therefore the value of that land is constrained, studies 
have shown that the value of land adjacent to protected land increases.  Many people find those 
communities with large protected areas more desirable and are often willing to pay more to live 
in those communities.  Furthermore, open spaces demand less services such road maintenance, 
water, sewer, and schools, than developed land.  This can reduce the strain on already tight 
municipal budgets. 
 

• Environmental benefits – The environmental benefits of permanent land protection are 
undeniable.  Large areas of protected natural land can protect and improve wildlife habitat, 
protect water quality in regional lakes, streams, rivers and groundwater aquifers, and even help 
to improve air quality. 
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• Recreational benefits – Although protected land isn’t always open to public use, those areas that 
are can provide valuable recreational opportunities.  Whether portions of protected land are 
developed for active recreational uses such as athletic fields, or left entirely in their natural state 
for more passive uses such as hiking, skiing or bird watching, recreational opportunities can 
greatly benefit communities by improving community health, knowledge and social structure.  
One type of recreational use for protected land in the County is the further development of 
greenways that link communities to one another.   

 

• Educational benefits – Permanently protected natural areas can serve an important role in the 
education of our County’s youth and community members.  High quality natural areas can serve 
as outdoor classrooms where students can learn about the natural world firsthand.    

 
Identifying Livingston County’s High-Quality Natural Areas is not a simple process.  The County is over 
300,000 acres with a significant portion of land in a relatively natural state.  While the identification of the 
County’s high-quality natural areas provides useful information, it is necessary to take the next step and 
prioritize these areas so that protection efforts for the most valuable areas can be most effectively and 
efficiently implemented.   
 
The information provided within this report is provided to decision makers and residents to help 
document the County’s High-Quality Natural Areas.  However, it does not provide the site-level, parcel by 
parcel, analysis that should be conducted prior to small-scale decision-making.  Property owners, decision 
makers, and interest groups must initiate site-level inventories to provide the level of detail needed to 
fully assess a property’s environmental value. 
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Livingston County Background Information 
 

Historical Backgroundviii 
 
Humans have inhabited Livingston County for 
centuries, perhaps even thousands of years.  
Evidence suggests that a number of Native 
American tribes including the Ottawa, Chippewa, 
and Potawatomi all spent time in the Livingston 
County area.  These populations were the first to 
hunt, fish and actively manage the land through 
agricultural practices and controlled burning to 
manage wildlife habitat.  Native Americans also 
established numerous foot and horse trails that 
traversed the Livingston County area.  Many of 
these trails were transformed over time to 
today’s major transportation routes.   
 
The area began to be explored and settled by 
Europeans in the early and mid-1800s.  It was 
during this time that the US government 
negotiated treaties with tribal members to gain 
ownership of the land.  The area currently 
contained within Livingston County was 
transferred to US ownership through a treaty 
conducted in 1807 in the City of Detroit.   
 
Initial land surveys in Livingston County reported wetlands so widespread that military holdings that were 
destined for Civil War veterans were transferred out of the area; veterans were instead rewarded with 
holdings in Missouri.  While early wetland estimates were exaggerated and many wetlands have since 
been drained or filled, natural features continue to play a critical role in regional development patterns. 
 
The first permanent residents of Livingston County settled in the south and southeastern regions due to 
their relative proximity to the Detroit area.  The first European settler in the County was Colonel Solomon 
Peterson who settled on Portage Creek (Honey Creek) in 1828 in what is now Putnam Township.  
Livingston County was officially established in1833 after Governor George B. Porter approved an act to 
establish its official boundaries.   
 
The County continued to organize itself and grow as people moved into the area. 
 
Livingston County is comprised of thirteen townships, three charter townships, two cities, and two 
villages.  The County encompasses approximately 568 square miles, or 363,521 acres.  It is bordered by 
Shiawassee and Genesee Counties to the north, Ingham County to the west, Washtenaw and Jackson 
Counties to the south, and Oakland County to the east (See Figure 1. Livingston County Overall Location 
and Figure 2. Livingston County Overall Location and Neighboring Communities). 
 
 

Lutz County Park 

Livingston County High Quality Natural Areas Assessment 5



Geographic Location Demographic Background  

 
Livingston County is located in Southeastern 
Michigan, the most populous region of 
Michigan where nearly 50% of the state 
population resides. Livingston County is one of 
seven counties in the Metropolitan Planning 
Organization known as the Southeast Michigan 
Council of Governments or SEMCOG. Detroit, 
Michigan has been the historic center of this 
region and the City’s prosperity greatly impacts 
the economy and identity of Southeast 
Michigan communities. Livingston County’s 
regional location has also been described as 
midway between the state capital of Lansing 
and the state’s largest city of Detroit, or midway 
between Michigan’s largest institutions of  
higher education, the University of Michigan and Michigan State University. 
 
Most residents of Livingston County would say that an imaginary north/south line can be drawn nearly 
through the middle of the County to illustrate how Livingston County’s character differs between its 
urbanization in the eastern half and its agricultural farmland in the western half. There is some truth to 
this demarcation because nearly half (46%) of the population resides in the southeast quadrant of the 
County, in the townships of Brighton, Genoa, Hamburg, and Green Oak, and the City of Brighton. It is also 
true that the majority of the 96,806 acres of farmland in Livingston County lies in the western half of the 
county in an L-shaped band located along the northern and western County lines in the townships of 
Unadilla, Iosco, Handy, Conway, Cohoctah and Deerfield.  
 
Historically, Livingston County was regionally recognized as a recreation destination with over 75 inland 
lakes and 20,000+ acres of park and recreation areas that include: seven State Parks, two Huron Clinton 
Metropolitan Authority “Metro Parks”, and multiple county, city, village and township parks. Southeast 
Michigan residents often escaped the congestion of city life for the rural and natural beauty of nearby 
Livingston County. Numerous metropolitan camps were present and several still remain although their 
names and ownership may have changed. Additionally, private cottage communities flourished on the 
inland lakes. Rapid population growth since 1970 has transformed this recreation destination into a 
suburban county where former cottages are now year-round dwellings.  
  
Today Livingston County is more often recognized for its commuter lifestyle where according to the 
Workforce Intelligence Network for Southeast Michigan, 74.8% of the resident population commutes 
outside of the County to their place of work. The County is traversed by Interstate 96 and U.S. Highway 
23 which links County residents to the surrounding job markets of Lansing, Flint, Detroit and Ann Arbor. 
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Figure 1. Livingston County Overall Location  
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Figure 2. Livingston County Overall Location and Neighboring Communities 
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Demographic Background  
 
As Livingston County being situated between a number of urban population centers including Detroit, Ann 
Arbor, Flint, and Lansing, this makes it a desirable location for those looking to reside in a more rural 
environment while commuting into regional urban centers for employment.  However, the rural character 
of portions of the County is being lost to development at a rapid rate.   
 
According to the 2020 Census (Refer to Table 1. 2020 County Population), Livingston County’s population 
was 193,866 persons. During the 2010 and 2020 decades, Livingston County's growth has slowed 
compared to previous decades, with a percent growth of 7.1% compared to a 15.3% growth in the 
previous 2000 - 2010 decade. Over the last 20 years, between the 2000 Census and the 2020 Census, 
Livingston County has added 36,915 new residents (23.5% growth), with Oceola Township gaining more 
new residents than any other community (6.261 or 74.9%). Three additional high-growth townships 
gained over 4,000 new residents during this 20-year period, they include: Genoa Township, Hartland 
Township and Marion Township. Livingston County communities that lost population during this 20-year 
period include Cohoctah Township and the Village of Fowlerville.     
 
Although the County is experiencing rapid growth the overall population of Livingston residents is 
relatively small.  As the 2020 census revealed that there are 193,866 Livingston County residents, this 
figure makes Livingston County the third-least populated of the seven counties that make up the 
Southeast Michigan Council of Governments (SEMCOG) region. 
 

Table 1. 2020 County Populationix 
 

COUNTY 2020 CENSUS  
POPULATION 

Livingston County 193,866 

Macomb County 881,217 

Monroe County 154,809 

Oakland County 1,274,395 

St. Clair County 160,383 

Washtenaw County 372,258 

Wayne County 1,793,561 

SEMCOG REGION TOTAL 4,830,489 
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Natural Features 
 
In spite of the relatively rapid rate of 
development in the region there is still a large 
amount of high-quality natural land within the 
County’s borders. The Livingston County 
Department of Planning mapped and 
inventoried the County’s natural areas and 
used quantitative and scientific methodology 
to analyze and prioritize the highest quality 
natural areas.  The local communities in which 
these resources are found can use these 
results to take appropriate steps for land use 
planning and natural resource protection 
efforts. Before any analysis can take place, the 
broad environmental characteristics of the 
County should be discussed.  The following 
section discusses various elements of  
environmental concern: soils, topography, hydrology, and land use/land cover. 
 

Geology and Soilsx  
 
Livingston County has a wide range of soils.  As with any area of Michigan, Livingston County’s soil 
characteristics were driven by glacial processes thousands of years ago.  In general, the northwestern 
region of the County is relatively flat with mixed soil types.  This area is characterized by glacial till plains 
and medium textured end moraines.  Till plains and moraines are areas where glacial processes deposited 
soil material of various sizes.  The mixture of variously sized soil particles increases the soils’ ability to hold 
moisture and nutrients and is therefore an area where agricultural practices tend to be focused.  The 
southeastern portion of the county is characterized by areas of glacial outwash plains created by melting 
glaciers whose runoff sorted soils into layers of similarly sized particles.  These well-sorted soils may 
include coarse soils that allow rapid infiltration of surface water to groundwater aquifers.  Conversely, this 
area may also include fine silts, mucks, and clays that have lower permeability rates.  Separating these 
two regions is a region of coarse-textured end moraines with low to moderate permeability.  These end 
moraines are areas where glaciers unloaded huge quantities of rock and soil material in one place.  These 
glacial processes gave this area of the County its elevated topography.       
  
While large-scale generalizations can be made across the County, soil types are usually dealt with on a 
site-specific scale.  In other words, even the most accurate countywide data must be checked with on-site 
surveys to determine soil types and specific formation locations.   
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Ecological Regionsxi 
 
(Refer to Figure 3. Livingston County Ecological Regions) 
 

Sub-subsection VI. 4.1 Lansing Till Plain (17,011 acres; 2.9% of county)  
 
The Lansing Till Plain (VI.4.1), the largest sub-subsection in Lower Michigan, consists of rolling, loamy till 
plain or ground moraine and narrow bands of loamy end moraine (Figures 2 and 3). The gently sloping 
ground moraine is medium-textured and is broken by several outwash channels and also by numerous 
end moraine ridges, many of which are steeper than the surrounding ground moraine topography. Most 
of the gently rolling hills of ground moraine are only 12 to 18 meters (40 to 60 ft.) high, but hills up to 30 
meters (100 ft.) are found on the eastern and western edges of the sub-subsection. Typical slopes along 
the moraines are within the 0 to 6% slope class. The greatest elevation changes in the sub-subsection, 
accompanied by steep slopes, are along the outwash channels, which are commonly 15 to 30 meters (50 
to 100 ft.) lower than the adjacent ground moraine. The end moraine ridges, which cross-cut the till plain, 
typically form narrow bands 2 to 5 kilometers (1 to 3 mi) wide. Usually the end moraines do not form 
single, well-defined ridges but rather occur as groups of low ridges (less than 15 m or 50 ft.) and swampy 
depressions. Streams within the sub-subsection occupy glacial outwash channels and the few lakes within 
the sub-subsection occur in kettles on the end moraines and in linear depressions on the till plain. Soils 
are primarily rich, well drained loams with very poorly drained soils occurring in depressions and glacial 
drainageways. Historically both the upland ground moraines and end moraines were dominated by beech-
sugar maple forest. Windthrow was most likely the most common form of natural disturbance within the 
sub-subsection. Areas of dry end moraine and sand ridges within outwash deposits supported oak-hickory 
forest. Depressions within the moraines were dominated by hardwood swamps, and very poorly drained 
outwash channels supported southern wet meadow, wet prairie, shrub swamp, and hardwood conifer 
swamp. Many of the wetlands were drained for agriculture and drainage ditches are prevalent within the 
sub-subsection. Today most of the uplands have been converted to crop land, while most of the swamp 
forest has been converted to pasture. Swamp forests, wet meadows, and small woodlots with mesic 
southern forest and dry mesic southern forest persist locally on this heavily fragmented landscape, while 
wet prairie has been virtually eliminated. 
 

Sub-subsection VI. 1.3 Jackson Interlobate (326,556 acres; 56.3% of county)  
 
The Jackson Interlobate sub-subsection is the northern portion of an interlobate area between three 
glacial lobes, which formed approximately 13,000 – 16,000 years ago (Albert 1995). This sub-subsection 
is characterized by relatively steep end-moraine ridges surrounded by pitted outwash deposits 
characterized by ice contact features such as kettle lakes and wetlands, kames, and eskers. Slopes are 
quite variable, and range from 0 percent on the outwash channels to 40 percent along the edges of steep 
end moraines. Soils are typically well and excessively well-drained on the moraines, and poorly or very 
poorly drained in the kettles and outwash channels. Historically, open oak savannas and barrens were 
common on the sandy moraines, and oak dominated forests were found on the droughty, ice contact 
features (kames and eskers). The lower, wetter depressions supported a variety of wetland types including 
hardwood swamp, shrub swamp, tamarack swamp, and prairie fen. This sub-subsection is also where the 
headwaters of four major river systems in Southeast Michigan originate: Huron, Clinton, Shiawassee, and 
Flint Rivers. 
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Sub-subsection VI. 1.2 Ann Arbor Moraines (152,446 acres; 26.3 % of county)  
 
The Ann Arbor Moraines sub-subsection is a long narrow band of fine and medium textured end and 
ground moraine. Slopes range from zero percent on the ground moraines to 15 percent on the end 
moraines. The loam and sandy loam soils supported oak and oak-hickory forests. Beech sugar maple 
forests were rarer, and restricted to silt loam and clay soils. Lower, wet areas supported a variety of 
forested wetlands, particularly hardwood swamp and floodplain forest. According to Albert (1995), most 
of the land in this sub-subsection was converted to agriculture by the mid-19th century. 
 

Topography 
 
(Refer to Figure 4. Livingston County Elevations and Contours) 
 
Livingston County’s topography is defined in part by a geologic ridgeline that runs southwest to northeast 
through the County.  This formation was caused by glacial processes thousands of years ago that created 
a series of coarse-textured end moraines.  Much of the land south and east of this feature can be 
characterized as somewhat flat to rolling hills with numerous lakes and wetlands.  The lands to the north 
and west of the moraines are generally flat and are more conducive to agriculture and grazing.   
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Figure 3. Livingston County Ecological Regions 
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Figure 4. Livingston County Elevations and Contours 
 

 

14 Livingston County High Quality Natural Areas Assessment



Hydrology 
 
(Refer to Figure 5. Livingston County 
Waterbodies and Watersheds) 
 
Livingston County is situated in the upper 
reaches of four watersheds.  The Red Cedar, 
the Looking Glass and the Shiawassee Rivers 
begin in central Livingston County.   
 
The Red Cedar flows to the north and west and 
drains into the Grand River watershed, one of 
the largest in the State, which continues west 
and eventually drains into Lake Michigan.  
  
The Looking Glass flows north and west for 
approximately 40 miles until it joins the Grand 
River near Portland, MI.   
 
The Shiawassee River flows north out of Livingston County where it joins the Saginaw River and empties 
into Saginaw Bay.   
 
The fourth major river found in Livingston County is the Huron River.  The Huron River begins in 
southwestern Oakland County and flows southwest into Livingston County.  The southern half of 
Livingston County serves as a headwaters region for a number of high-quality creeks that drain into the 
Huron River including Ore Creek, Honey Creek, Hay Creek and others.   
 
In addition to the County’s major rivers there are countless tributaries, streams, creeks, drains and 
ditches.  In fact, there are over 1000 linear miles of flowing surface water in the County.  Many of these 
miles are made up of ditches and drains that have been constructed to drain wet areas to be used for 
agriculture. 
 
Many of the County’s rivers and streams are connected to one of the nearly 500 lakes and ponds found 
across the County.  The majority of these are found in the southeastern quadrant of the County.  The 
County’s lakes range from very small ponds (less than an acre) to large lakes (greater than 300 acres) such 
as Lake Chemung and Woodland Lake.   
 
Another important component of the County’s hydrology is its groundwater resources.  Groundwater is 
important not only from an ecological perspective but also for human health.  All the residents of 
Livingston County, whether served by a municipal water system or by a private well, depend on 
groundwater.  Groundwater is also critical for the protection of surface water resources.  Many of the 
County’s lakes and rivers depend on groundwater to keep temperatures low and flow stable.  Local or 
regional groundwater pollution can cause human health concerns by contaminating the drinking water 
supply and can cause ecological problems for the species that depend on clean water quality.  The 
construction of impervious surfaces reduces groundwater recharge, which in turn can create flow 
reductions and pollution problems in the County’s lakes and rivers. 
 
 

Lutz County Park 

Livingston County High Quality Natural Areas Assessment 15



Figure 5. Livingston County Waterbodies and Watersheds 
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Vegetation circa 1800xii   
 
(Refer to Figure 6. Livingston County Vegetation Circa 1800)  
 
Between 1816 and 1856, Michigan was systematically surveyed by the General Land Office (GLO), which 
had been established by the federal government in 1785. The detailed notes taken by the land surveyors 
have proven to be a useful source of information on Michigan's landscape as it appeared prior to wide-
spread European settlement. Surveyors took detailed notes on the location, species, and diameter of each 
tree used to mark section lines and section corners. They commented on the locations of rivers, lakes, 
wetlands, the agricultural potential of soils and the general quality of timber along each section line as 
they were measured out. Biologists from the Michigan Natural Features Inventory developed a 
methodology to translate the notes of the GLO surveys into a digital map that can be used by researchers, 
land managers, and the general public. 
 
The vast majority of the County’s natural areas have undergone considerable change since the early 
1800s. Land clearing, the draining of wetlands, agriculture, and the proliferation of non-native species has 
changed the ecological composition of the region’s natural areas. However, there still exist small patches 
of land cover that resemble what was found there in the 1800s. These rare and unique areas are extremely 
valuable as they help to illustrate what our natural ecosystems should look like while also allowing native 
species an opportunity to flourish. 
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Figure 6. Livingston County Vegetation Circa 1800  
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Geologic Timexiii 
 
(Refer to Figure 7. Livingston County Geologic Background) 
 
The Huron, Shiawassee, and the Upper Grand watersheds drain the county in the southern, north-central, 
and western portions of the county, respectively. Livingston County soils are generally poorly drained and 
predominantly composed of clays. However, in the east and southeastern portion of the county, there are 
localized areas of sandy soils that allow rapid drainage (Livingston County Planning Department, 1993).  
The soils in the Huron River basin, in the southern portion of the county are sand, sandy loam, silt loam, 
clay loam, clay, and limy loam (Twenter, 1975). According to the February 2005 Wellogic database, 
approximately 80 percent of the wells in Livingston County are completed in the glacial deposits, and 17 
percent in the bedrock units. There is insufficient information to make this distinction for 3 percent of the 
wells in the county. This is similar to the 1993 estimate from the Livingston County Planning Department, 
which found that approximately 81 percent of the wells in the county tap glacial deposits. Bedrock wells 
are more common on the western side of the county.  
 
In the Michigan Basin, glacial aquifers consist of sand and gravel that are part of a thick sequence of 
Pleistocene glacial deposits. With the available information, glacial lithologies cannot be regionally 
correlated in the subsurface. This is likely due to the lateral and vertical heterogeneity of glacial deposits 
that resulted from a complex depositional history (Westjohn and others, 1994). Glacial deposits in 
Livingston County are less than 100 feet thick in the west (Vanlier, 1968) and thicken to 400 ft in the east 
(Twenter, 1975). Till and outwash are the dominant types of glacial deposits in the county (Vanlier, 1968; 
Twenter, 1975). Both moraines and till plains are composed of till, a compilation of clay, silt, sand, gravel, 
and boulders, and both may contain lenses of out- wash. The majority of the till in Livingston County is 
medium grained (Livingston County Planning Department, 1993).  
 
According to the Public Water Supply database, the estimated transmissivity for wells completed in 
medium-textured till ranges from approximately 950 to 9,640 ft2 /day. Outwash is composed of sand and 
gravel. The presence and thickness of outwash declines in the southwestern and western portions of the 
county (Vanlier, 1968; Twenter, 1975). According to the Public Water Supply database, the estimated 
transmissivity for wells completed in outwash ranges from approximately 3,350 to 213,552 ft2 /day. 
Water from glacial deposits is hard and contains some iron (Twenter, 1975). Bedrock underlies the glacial 
deposits in the county. The crests of the Freedom Anticline and Howell Anticline run through Livingston 
County. The bedrock surface includes the Saginaw Formation, Bayport Limestone, Michigan Formation, 
Marshall Sandstone, Coldwater Shale, Sunbury Shale, Berea Sandstone, and Bedford Shale (Milstein, 
1987).  
 
In Livingston County, the Saginaw aquifer yields fresh water (Westjohn and Weaver, 1996c). The Saginaw 
Formation contains interbeds of sandstone, siltstone, limestone, coal, and shale (Westjohn and Weaver, 
1998). The Saginaw aquifer is the permeable sandstones from the Saginaw Formation. The Saginaw 
aquifer ranges in thickness from less than 100 to 370 feet within the State (Westjohn and Weaver, 1996a). 
The Saginaw confining unit underlies the Saginaw aquifer. The Saginaw confining unit is approximately 50 
feet thick in the County. It is primarily shale, with thin layers of discontinuous sandstone, siltstone, 
limestone, and coal. The permeable layers within the Saginaw confining unit appear to be isolated from 
the regional ground-water-flow system (Westjohn and Weaver, 1996a). The Saginaw confining unit 
separates the Saginaw aquifer from the underlying Parma-Bayport aquifer. The Parma Sandstone is often 
considered the basal unit of the Saginaw Formation, although the stratigraphic relationship is not clear 
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between the Saginaw Formation, Parma Sandstone, and Mississippian-aged Bayport Limestone. The 
Parma Sandstone is composed of medium- to coarse-grained sandstone, and is generally less than 100 ft 
thick (Cohee and others, 1951). The Bayport Limestone is a fossiliferous, cherty limestone, often with 
interbedded sandstone and varies considerably in thickness from one area to another. The Bayport 
Limestone and Parma Sandstone appear to interfinger throughout the Michigan Basin. These units are 
hydraulically connected, and together they form the Parma-Bayport aquifer. The Parma-Bayport aquifer 
is approximately 100 to 150 feet thick within the Michigan Basin (Westjohn and Weaver, 1996a). Please 
note that due to the uncertainty of stratigraphic relationship between these units, in other reports this 
aquifer may be delineated differently. The Parma-Bayport aquifer may yield saline water in Livingston 
County (Westjohn and Weaver, 1996c).  
 
The Michigan Formation underlies the Bayport Limestone. The Michigan Formation consists of layers of 
sand- stone, siltstone, anhydrite or gypsum, dolomite, limestone, and shale. The lower permeability 
lithologies of the Michigan Formation are generally considered a confining unit that separates the 
Parma-Bayport aquifer from the underlying Marshall aquifer. The thickness of the Michigan confining unit 
ranges from less than 50 to 400 feet within the State (Westjohn and Weaver, 1998). Locally, however, the 
Michigan Formation may supply small supplies of water in the county. The Marshall Sandstone underlies 
the Michigan Formation. The Marshall Sandstone consists of one or more stratigraphically continuous 
permeable sandstones. The upper sandstone is a quartzarenite to sublitharenite that is referred to as the 
Napoleon Sandstone Member. A shale, siltstone, and/or carbonate layer separates the Napoleon 
Sandstone Member from the underlying lower Marshall sandstone. The lower Marshall sandstone is 
comprised of two units. The upper unit is generally 50 to 125 ft of fine- to medium-grained quartzarenite 
to sublitharenite. At the base of the Marshall Sandstone is a fine- to medium-grained litharenite that 
ranges in thick- ness from 30 to 125 ft. Permeable sandstones in the Marshall Sandstone comprise the 
Marshall aquifer. The Marshall aquifer ranges in thickness from 75 to greater than 200 feet within the 
State (Westjohn and Weaver, 1998). According to the Public Water Supply database, the estimated 
transmissivity for Marshall aquifer ranges from approximately 2,533 to 31,680 ft2 /day. The Marshall 
aquifer yields both saline and fresh water in Livingston County (Westjohn and Weaver, 1996c) Underlying 
the Marshall Sandstone is the Coldwater Shale. The Coldwater Shale consists of shale, sandstone, 
siltstone, and carbonates. It is generally considered a confining unit and ranges in thickness, from east to 
west across the state, from 500 to 1,300 feet (Westjohn and Weaver, 1996b). More sandstone beds are 
present in the Coldwater Shale in the eastern part of the state (Monnett, 1948).  
 
In areas of Livingston County, sandstone units within the Coldwater Shale yield small water supplies 
(Twenter, 1975). The Sunbury Shale, Berea Sandstone, and Bedford Shale subcrop in the southeastern 
corner of the county. Sunbury Shale underlies Coldwater Shale. Sunbury Shale is generally slightly 
calcareous shale with areas of pyrite. Sunbury Shale yields little if any water that is mineralized with depth. 
The Berea Sandstone underlies the Sunbury Shale. In general, the Berea Sandstone consists of two to 
three sandstones separated by shale. The upper unit is a fine-grained, cemented silty and/ or shaly, 
dolomitic sandstone that contains micas and pyrite in areas. The middle unit is more friable and consists 
of fine to medium sandstone with beds of shale and well-cemented sand- stone. The lower unit is a 
fine-grained, cemented silty and/or shaly dolomitic sandstone that contains micas and pyrite in areas, but 
contains less pyrite and more shale (Ferris and others, 1954). In areas of the State, water from the Berea 
Sandstone may be saline or of good quality (Mozola, 1954). The Bedford Shale underlies the Berea 
Sandstone, and consists of shale, sandy shale, and shale/limestone (Ferris and others, 1954). The Bedford 
is not considered an aquifer in the county.  
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Figure 7. Livingston County Geologic Background 
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Land Use – SEMCOG 2020xiv 
 
(Refer to Table 2. Livingston County Land Use, Number of Acres – 2015 and 2020 and Figure 8. Livingston 
County Land Use - 2020 (SEMCOG)) 
 
Livingston County represents one of the fastest growing regions of the nation.  To accommodate this 
growth many areas of the County have been developed with single-family homes, businesses and public 
facilities.  In spite of this growth there are still large areas of the County that are in a relatively natural 
state.  While it can safely be said that there is no land in Livingston County that has not been altered by 
human influence, there are still numerous areas that are much the way they were 200 years ago.   
 

Table 2. Livingston County Land Use, Number of Acres – 2015 and 2020 
 

Parcel Land Use 
Acres 
2015 

Acres 
2020 

Change 
2015-2020 

Pct. Change        
2015-2020 

Single-Family Residential 39,053.8 40,229.9 1,176.1 3% 

Attached Condo Residential 225.5 179.2 -46.2 -20.5% 

Multi-Family Residential 651.2 707.5 56.3 8.65 

Mobile Home Park Residential 1,553.2 1,553.2 0 0% 

Ag/Rural Residential 
(residential parcel/1 or more homes/3 acres+) 

218,609.4 216,282.6 -2,326.8 1.1% 

Mixed Use 
(hospitality, retail, office with housing units) 

440.9 477.5 36.6 8.3% 

Retail 2,014.2 1,956.5 -57.7 -2.9% 

Office 834.1 912.1 78.1 9.4% 

Hospitality 893.4 785.7 -107.7 -12.1% 

Medical 353.3 431.7 78.4 22.2% 

Institutional 3,730.8 3,258.7 -472.1 -12.7% 

Industrial 6,512.6 5,851.7 -660.9 -10.1% 

Recreational/Open Space 32,171.5 32,415.3 243.8 0.8% 

Cemetery 163.8 163.8 0 0% 

Golf Course 4,047.8 4,047.8 0 0% 

Parking 214.4 214.4 0 0% 

Extractive 1,222.9 1,222.9 0 0% 

Transportation, Communication, Utility 3,996.2 4,035.8 39.6 1% 

Vacant*/Non-Parceled 
(Non-Parceled = 10,482.8 acres-2015-2020 

“Non-Parceled” = not covered by legal 
description) 

45,334.7 47,297.4 1,962.7 5.6% 

Water 12,542.5 12,542.5 0 0% 

Total 374,566.3 374,566.3 0 0% 

*Parcels that do not have a structure assigned 
to the parcel are considered vacant unless 
otherwise indicated, even if the parcel is part 
of a larger development such as a factory, 
school, or other developed series of lots. 
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According to SEMCOG data released in 2020, the vast majority of the County’s land is agricultural/rural 
residential.  
 
The County has over 216,282 acres of agricultural/rural residential lands, which is 57.7 percent of the 
County.  This land use category consists of agricultural lands and also includes any residential parcel 
containing 1 or more homes where the parcel is 3 acres or larger. In 2015 this land use category accounted 
for approximately 218,609 acres, which indicates a loss of 2,326 acres between the years, 2015 and 2020.  
In addition, while some of this land may no longer be in active agricultural production, at some point it 
was and has been cleared and cultivated.  While agriculture provides a number of valuable community 
services and is a treasured community asset, it is not ecologically valuable and was therefore not 
considered a natural area as associated with this particular analysis. 
 
The next major category of land use in Livingston County is developed land, which includes residential, 
commercial, and industrial areas, and public infrastructure such as roads and highways.  This category 
currently accounts for 61,980 acres, or 16.5 percent of the County. It should be noted that increases in 
population and development have caused the residential components of this category to grow, while 
many of the other categories have decreased between 2015 and 2020 (retail, hospitality, institutional, 
and industrial).  
 
The next largest category of land use in the County is vacant/non-parceled lands, with roughly 45,000 
acres, or 12.1 percent of the County. The natural state of land in the vacant category fluctuates greatly 
throughout the data used for this project.  Much of this land was in agricultural production in recent years, 
but has since gone fallow, thus, it is presumed that this is where the majority of land had transitioned into 
between 2015 to 2020 (i.e., the increase of 1,962 acres in vacant land, as compared with the decrease of 
ag/rural residential lands of 2,326 acres).  While these lands have restoration potential and may become 
valuable prairie habitats in the future, much of these lands were generally not included in this 
prioritization project.  From aerial photo visualization, some areas included in this vacant category are 
clearly wetlands, while other areas appear to be more agricultural in nature.   
 
One of the last remaining categories of land accounted for in the County are classified as public and 
recreational lands and golf courses, which totals roughly 32,219 acres or 8.6 percent of the County.  
The final land use category accounted for in the County are water resources, which account for 12,542 
acres, or 3.3 percent of the County. 
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Figure 8. Livingston County Land Use - 2020 (SEMCOG)  
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SEMCOG Green Infrastructure Plan 
 

Land Cover – SEMCOG 2010xv 
 
(Refer to Table 3. Livingston County Land 
Cover in Acres, 2010 and Figure 9. Livingston 
County Land Cover - 2010 (SEMCOG)) 
 
According to SEMCOG, in Southeast Michigan, 
green infrastructure includes two broad 
categories. The first encompasses the natural, 
undisturbed environment such as wetlands, 
trees, prairies, lakes, rivers, and streams. The 
second category includes constructed or built 
green infrastructure such as rain gardens, 
bioswales, community gardens, and 
agricultural lands. SEMCOG completed the 
Green Infrastructure Vision for Southeast 
Michigan in 2014. The vision, for the first-time 
benchmarks green infrastructure in Southeast 
Michigan, visions where we want to go, and 
contains regional policies on how to get there. 
 
The availability of this data allows SEMCOG and 
other agencies to monitor changes in land use, 
analyze trends, and formulate plans for 
infrastructure designed to service residential areas and activity centers. A Green Infrastructure map for 
the 7-county SEMCOG region in southeastern Michigan was developed to support land cover and land use 
modeling. Digital aerial imagery at 1-meter resolution was classified to a Green Infrastructure 
classification scheme with the following classes:  
 
1) Impervious Surface 
2) Open Space 
3) Trees 
4) Urban: Bare  
5) Water 
 

Table 3. Livingston County Land Cover in Acres, 2010 
 

 

LAND COVER CLASS ACRES PERCENT

Impervious Surface - buildings, roads, driveways, parking lots 23,956.9              6.4%

Trees - woody vegetation 144,382.4            38.5%

Open Space - agricultural fields, grasslands, turfgrass 188,217.7            50.2%

Bare - soil, aggregate piles, unplanted fields 1,989.1                 0.5%

Water - rivers, lakes, drains, ponds 16,088.1              4.4%

TOTAL 374,634.2            100.0%

Lutz County Park 
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Figure 9. Livingston County Land Cover - 2010 (SEMCOG) 
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SEMCOG Green Infrastructure Vision – Livingston Countyxvi 
 
(Refer to Figure 10. Livingston County Green Infrastructure Vision 2014 (SEMCOG)) 
 
The SEMCOG Green Infrastructure Vision for Livingston County is described in the following manner: 
 
The Livingston County Parks and Open Space Advisory Committee (consisting of Livingston County 
Commissioners, multidisciplinary county staff, and community leaders) manages approximately 500 acres 
of county park land that was bequeathed to Livingston County by two prominent agricultural land owners. 
Lutz County Park is located in rural Deerfield Township in northeast Livingston County. The park is 
comprised of 300 acres of varied natural features. Approximately 100 acres of the park land is currently 
developed with passive recreation. This county park is adjacent to the Oak Grove State Game Area, 
creating an impressive expanse of green infrastructure. Fillmore County Park is centrally located in 
Livingston County midway between the cities of Brighton and Howell in Genoa Charter Township. This 198-
acre park is currently being designed; sports fields will be a prominent feature. It is the intention of the 
committee to begin developing this park in 2015. 
 
The Livingston County Planning Department published Livingston County High Quality Natural Areas that 
inventories high-quality natural areas throughout Livingston County using aerial photography. The high-
quality natural areas were then prioritized by the Livingston Natural Features Coalition (comprised of local 
environmental representatives) using 10 criteria such as wetlands and proximity to other natural areas. 
The document also presents a number of personal behavior modifications and policy tools that can be used 
to protect the county’s natural areas. This valuable resource tool is used by the local units of government 
in Livingston County developing Master Plans, and including natural features language in zoning 
ordinances. The prioritized land areas are also noted in each County Planning Department review of 
township zoning amendments.  
 
In addition, the Huron River Watershed Council’s (HRWC) Bioreserve Project has mapped and works to 
protect the watershed’s remaining natural areas. The Bioreserve Map includes about 247,000 acres of 
forest, wetlands, and grasslands; publicly owned state, county, and metro parks as well as private lands – 
woodlots and wetlands farmers have not drained or plowed – and vacant land not yet developed.  
 
HRWC works with conservancies, property owners, and government preservation programs to direct their 
limited funds towards purchasing or permanently protecting the most ecologically important natural land. 
HRWC’s Portage Creek Project is working with communities in that watershed to create green 
infrastructure plans that will be incorporated into local master plans. HRWC is also working with 
municipalities in Livingston County to better understand how to use and plan for green infrastructure to 
capture and treat stormwater. HRWC conducted interviews and workshops to gather information about 
how local communities were using green infrastructure. The project has produced the products below to 
help municipalities use green infrastructure practices to reduce stormwater costs and improve the quality 
and volume of stormwater discharge to our natural water resources, including a report on barriers to green 
infrastructure, a project inventory, opportunities map, project designs, and Web resources.  
 
HRWC is actively involved in water trail planning and developed The Paddler’s Companion. This easy-to-
read book is designed to be an essential guide for a trip on the river. In addition to the guide, there is a 
Huron River Water Trail logo and Web site. 
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The regional policies, along with stakeholder input, were the basis for developing a regional map of green 
infrastructure. 
 
The regional map includes: 
 

• Current green infrastructure network – Shows the larger green infrastructure network of tree canopy 
(both private and public land), agricultural lands, and wetlands based on the 2010 land cover analysis 
for Southeast Michigan. 

 

• Recreation and Conservation Land – Highlights the region’s public parks and conservation lands. 
 

• Potential Recreation and Conservation Land – Highlights green infrastructure that could be added to 
the public green infrastructure network. 

 

• Potential Green Roads – Illustrates major roads that could either increase tree canopy or implement 
constructed green infrastructure (e.g., bioswales, rain gardens). 

 

• Increase Tree Canopy – Communities with less than 20 percent tree canopy are highlighted as a priority 
for increasing tree canopy. 
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Figure 10. Livingston County Green Infrastructure Vision 2014 (SEMCOG)  
 

 

Livingston County High Quality Natural Areas Assessment 29



Previous Natural Area Assessment Efforts 
 

2000 Shiawassee and Huron 
Headwaters Resource 
Preservation Projectxvii 
 
In the fall of 1997, six Oakland County 
municipalities (Rose, Springfield, Highland, 
Milford, and White Lake Townships, and the 
Village of Milford) PEDS decided to undertake a 
more comprehensive study of their natural 
areas. This new survey took a more holistic 
approach to natural resource protection and 
was the foundation of the Shiawassee and 
Huron Headwaters Resource Preservation 
Project. This project was a multi-jurisdictional, 
community based, public/private partnership, 
which demonstrated how to comprehensively 
identify and prioritize natural features and 
critical ecosystems and identify tools for the 
protection and sustainability of these 
resources. A systematic process was developed 
in order to identify and prioritize High Quality 
Natural Areas for preservation and/or further 
field survey efforts. This process was 
substantiated by the natural features data that 
the ecologists, botanists, and zoologists 
collected during field survey work performed at several of the Shiawassee and Huron project sites. 
 

2004 Livingston County High-Quality Natural Areas Planxviii 
 
As previously mention, this publication was the initial version of the County’s High-Quality Natural Areas 
Plan.  This Plan inventoried and prioritized high quality natural areas throughout Livingston County.  It also 
presented a number of personal behavior modifications and policy tools that local communities could use 
to protect the county's natural areas. 
 

2006 Ecological Evaluation and Management Recommendations for Lutz 
County Parkxix 
 
Long-time Livingston County resident Owen Lutz bequeathed his farm to the County with the stipulation 
that it become the County’s first park. Additionally, he emphasized that the natural areas of his farm be 
managed to insure their long-term preservation and that active farming continue on his property. 
Consistent with Owen Lutz’s wishes, the Park and Open Space Advisory Committee of the Livingston 
County Board of Commissioners (the Committee) commissioned an ecological assessment of the Lutz 

Lutz County Park 
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County Park property as a first step in long-term planning for the park. This assessment focused on seven 
areas identified by the Committee.  
 
The ecological assessment was conducted from July 2005 through May 2006. The assessment established 
that Lutz County Park contains an outstanding array of habitats and resources, ranging from agro-
ecosystems to natural communities of high ecological integrity. During the inventory a total of 170 species 
of plants and 60 species of animals were documented. Six plant communities were identified on the 
property. 
 
Based on a Floristic Quality Assessment and interpretive guidelines established by the Michigan 
Department of Natural Resources for such assessments, the biodiversity of Lutz County Park was found to 
be significant at a state-wide level. In addition to the significance of the resources in the park itself, the 
park has added significance due its proximity or contiguity with other high-quality natural areas, such as 
the Oak Grove State Game Area and the South Branch of the Shiawassee River. 
 

2007 Huron River Watershed Council Bioreserve Criteria Development xx 
 
In order to provide local communities, land conservancies, and other 
interested organizations with information about the location and value 
of our remaining natural areas, HRWC has completed a “Bioreserve 
Map” that ranks the areas based on the ecological services they 
provide. HRWC used aerial photographs taken over Oakland, 
Livingston, Wayne, Washtenaw, and Monroe counties to create the 
map.  
 
They drew boundaries around areas on the photographs that  
appeared to be woodland, wetland, or open field and mapped nearly 
1,700 sites, for a total of 237,000 acres (out of about a million acres of total land) in the watershed. 
Once the map of the areas was complete, staff worked with faculty and students at the University of 
Michigan School of Natural Resources and Environment to develop a computerized model to rank them. 
 
The ranking criteria include: 
 
• Size 
• Whether wetlands are on the site. 
• Whether rivers or lakes are on the site. 
• The potential for the site to contain groundwater recharge areas. 
• The potential for the site to harbor a high diversity of ecosystems (determined indirectly by measuring 

diversity of the site’s geology and topography). 
• The potential presence of high value remnant ecosystems such as lakeplain prairie. 

 
Huron River Watershed Council states that funding to preserve natural areas is limited. The Bioreserve 
Map provides one tool for prioritizing funding to preserve the best natural areas first, before encroaching 
development engulfs them forever. Local communities have used a similar map that Livingston County 
Planning Department staff adapted from the HRWC map to enact ordinances to require a permit before 
development in the areas occurs. 

 

Bioreserve 

noun. An area preserving 

wildlife, landforms, and 

waterways while providing 

appropriate public use and 

enjoyment of a natural 

environment. 
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2013 Unadilla Township Green Infrastructure Plan xxi 
 
Joining Dexter and Lyndon townships in Washtenaw County and all communities in Oakland County, 
Unadilla Township created a Green Infrastructure Plan that provides a map of its natural areas — 
woodlands, wetlands, grasslands, and waterways — and connections and pathways connecting them.  At 
a workshop facilitated by the Huron River Watershed Council as part of our Portage Creek Project, 
residents and officials from Unadilla Township studied maps of the township’s natural areas, topography, 
master plan designations, land use, and other natural assets, and drew over them onto transparent mylar 
natural area hubs, links connecting them, and special natural features such has Heron rookeries or rare 
plant communities. HRWC used the sketching to create the map and plan. 
 
The township uses the plan to inform their land use planning and policy development, directing future 
development in a way that is in concert with their natural infrastructure. 
 

2014 Huron River Watershed Council Bioreserve Site Assessment for Fillmore 
County Parkxxii 
 
The Huron River Watershed Council conducted a Bioreserve Site Assessment for the Fillmore County Park 
in 2014. The assessment provided the following observances: 
 
Landscape of the 1800s: the wetlands on the site were historically inland wet prairie, while the forests 
were black/white oak and oak/hickory ecosystems. Inland wet prairie ecosystems have undergone drastic 
reductions as the area has been settled and are considered endangered ecosystems   
 
Glacial landscape - Medium textured glacial till: flat to gently rolling landscape created as the glacier 
advanced, grinding up the earth, and then retreated. 
 
The volunteer team visited the site in May of 2014. For the purposes of the assessment, the team 
delineated six different ecosystems on aerial photos of the site: three wetlands and three forests. 
 
The landscape is generally flat. Signs of wildlife observed by the team included bird nests, frogs, ground 
birds, small mammals, and song birds. Overall disturbance is mild, and consists of rock piles and trash 
piles. Invasive species were present in isolated pockets within a single community.  
 
Assessment highlights:  
 

• The wetlands and forests on this site received a significantly higher than average score for the field 
assessment.  

• The wetlands and forests lie in what was historically inland wet prairie, an ecosystem type that has 
undergone drastic reductions as the area has been settled and is considered endangered.  

• Volunteers found little or no invasive plants in forest areas and wetland areas  

• Two of the identified forests are high quality forest swamp complexes, with upland and lowland areas, 
and with many large trees, a diverse understory, and only a few invasive plants.  

• The remaining forest is a weedy, disturbed shrubby forest with a dump in the middle of it.  

 
 

32 Livingston County High Quality Natural Areas Assessment

http://www.hrwc.org/wp-content/uploads/2013/11/UnadillaGIplanningDocumentForNov26.2013LowRes1.pdf
http://www.hrwc.org/portagecreek/


Local Natural Area Preservation Efforts 
 

Local Organizations 
 

Greater Brighton Area Chamber 
Environmental Councilxxiii 
 
The mission of the Greater Brighton Area 
Chamber of Commerce Environmental Council 
is to encourage engagement and action 
around environmental issues within the 
greater Brighton area by supporting, 
promoting and initiating projects that 
heighten the connection between the 
community, economy and natural 
environment. 
 

Crossroads Group Sierra Clubxxiv 
 
The Crossroads Group has as its objectives to 
protect and enjoy the natural features of the 
greater Livingston County area, and to practice 
and promote the responsible use of the area's 
ecosystems and resources. Their desire is to 
educate our citizens and enlist their help- your 
help- in protecting our natural environment. 
 

Friends of Highland Recreation Areaxxv 
 
Headquartered in Highland Township, Michigan, the Friends of Highland Recreation Area is a nonprofit 
501c3 organization comprised of Michigan residents, private businesses, local user groups, and various 
resource organizations, working to combine the existing activities and amenities of Highland State 
Recreation Area, with the unique historical and cultural background of Edsel and Eleanor Ford's former 
Haven Hill estate. 
 
The group’s mission is to enrich and foster awareness of the land, history, art, architecture, and people of 
Edsel and Eleanor Ford’s former Haven Hill Estate within Michigan’s Highland State Recreation Area for 
current and future generations. 
 

Friends of Island Land State Recreation Areaxxvi 
 
The Friends of Island Lake support the park in various ways, to date we have contributed over $100,000 
of improvements, and thousands of hours of volunteer work, to the park. 
 

 
 

Lutz County Park 
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Hartland Audubon Nature Clubxxvii 
 
Michigan Audubon’s network of 32 local chapters offer community programs and field trips, participate 
in local, state and national bird counts, and serve as sanctuary stewardship groups. Many chapters are 
also leaders in local grassroots conservation efforts. 
 

Howell Nature Centerxxviii 
 
From their website, the Howell Nature Center’s Mission is: “through mutual love and respect, we teach 
people to be faithful caretakers of one another and the world around us. With 230 acres, we offer 
numerous programs so you can find the activity that best suits you and your family to once again connect 
to nature”. 
 
Huron River Watershed Councilxxix 
 
Founded in 1965, the Huron River Watershed Council (HRWC) is southeast Michigan’s oldest 
environmental organization dedicated to river protection. The Huron River Watershed Council protects 
and restores the river for healthy and vibrant communities. 
 
HRWC is a nonprofit coalition of residents, businesses, and local governments. HRWC bridges political 
boundaries by building partnerships between and among communities, community leaders, residents, 
and commercial enterprises. HRWC monitors the Huron River, its tributaries, lakes, and groundwater, and 
leads programs on pollution prevention and abatement, wetland and floodplain protection, public 
education, and natural resource and land-use planning. 
 
Since it was formed, the HRWC has served as a place where local units of government and citizens have 
discussed problems and sought solutions to critical issues affecting the River. Even though the HRWC has 
no enforcement powers, it has accomplished its goals through the use of technical data, factual 
information, and citizen stewardship to influence decisions made by various local and state agencies. 
 
The Huron River Watershed Council has conducted many Data Reports related to the different creek sheds 
and tributaries that make up the Huron River Watershed. More specifically related to this particular PCA 
assessment, it has available a Data Report for the Chain of Lakes Region, which occupies the southern 
region of Livingston County. It covers the area from Kent Lake Dam (Livingston County) to Portage Lake 
Dam (Washtenaw County).xxx  
 
This Data Report provides very comprehensive information related to this area of the watershed, including 
a detailed “Creekshed Profile”, “Watershed Status and Trends” (i.e., watershed land use, river and lake 
habitat, watershed natural areas, fish and aquatic insect community information, stream flow and stream 
water temperatures, and pathogens, suspended solids and phosphorous levels).  It also highlights 
successes and challenges experiences within this section of the watershed. 
 
This invaluable information is extremely helpful for planners and local officials to have on hand in order 
to make better and more sound land use decisions as they relate to the long-term prosperity of the Huron 
River Watershed.  
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Huron Valley Audubon Societyxxxi 
 
Established in 1995, HVAS presents programs that will inform and inspire people to learn about the natural 
world around them. 
 

Livingston Land Conservancyxxxii 
 
From their website: 
 
“Founded in 1991, the Conservancy began as a standing committee of the Southeast Michigan Land 
Conservancy. In 2001, the Livingston Land Conservancy became its own private, non-profit, tax-exempt 
501(c)(3) organization working to protect the natural heritage and rural character of the Greater 
Livingston County Area. The Conservancy protects land by way of ownership as nature preserves or 
through conservation easements, which are a legal agreement between a private landowner and a land 
conservancy that permanently limits development in order to preserve the conservation values while 
leaving the land in private ownership. Livingston Land Conservancy funds their land protection activities 
through tax deductible donations, gifts from corporations and foundations, and memberships”. 
 
The organization’s mission is: “To protect the natural heritage and rural character of the greater Livingston 
County area by preserving quality natural areas and productive farmland as well as to promote an 
appreciation and understanding of the environment for the long-term benefit of the public.” 
 
As of the date of this document (2021), the Livingston Land Conservancy states it has approximately 650 
acres currently under its protection. 
 
 

W.I.T.S. -Whatever It Takes Sanctuaryxxxiii 
 
WITS is a non-profit organization that focuses on educating others. They have a one-on-one coach that 
can help families get on the right track regarding anything within the realm of a healthy and wholesome 
lifestyle. Most of the focus is on food and how food can change your body and your health. 
 
The organization’s mission is: “To inspire others to change for the betterment of earth and mankind by 
bringing awareness, education, and transformation on how we eat, live, and raise future generations to 
live healthier lifestyles while minimizing our impact on our planet and wildlife”. 
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Local Ordinances 
 

Charter Township of Brighton Natural Features Overlay Districtxxxiv 
 
From the Ordinance: 
 

The purpose of this Article is to ensure that property is developed in a manner consistent with its zoning 
designation, and the proposed physical elements are designed and arranged to protect the priority 
resource protection areas both on the site and in the vicinity of the site as identified by Brighton Township 
and Livingston County.  
 

The Overlay District establishes procedures to enable the applicant and Planning Commission to achieve 
the mutually compatible objectives of reasonable use of land and protection of vital natural features. It is 
the intent of this Article to allow for development in a creative fashion that protects vital natural features 
of a site while preserving the property owner’s right for reasonable use of their land. The use of a PUD 
option to achieve this purpose is encouraged.   
 
Applicability: 
 

(a) This Article shall apply to all land divisions and development plans requiring site plan approval, 
subdivision plat approval, and condominium plan approval that are located within the natural features 
protection areas as illustrated on the Natural Features Protection Area Map. Development subject to this 
Article shall be designed and arranged to ensure that disturbance to any natural features in those areas 
as a result of development shall be minimized through the use of natural area buffers, conservation 
easements or creative land development techniques, as specified herein.  
 

(b) The provisions of this overlay zoning district shall apply in addition to the applicable regulations of the 
underlying zoning district. The lot area and bulk requirements of the underlying zoning district shall be 
complied with, subject to the requirements of this overlay zoning district. Where a conflict exists 35 
between the requirements of this overlay zoning district and the underlying zoning district, the more 
restrictive requirement(s) shall apply. 
 

• Green Oak Charter Township Natural River Overlay Zone, Tributary Overlay Zone, and 
Woodlands Protection and Preservation Ordinancesxxxv  
 

Natural River Overlay Zone Ordinance, from the Ordinance: 
 

Sec. 38-361. Natural River overlay zone.  
 
Purpose. The intent of the Natural River overlay zone is to provide an overlay zone that reinforces the 
Natural Rivers Act (Part 305 of Act No. 451 of the Public Acts of 1994, as amended (MCL 324.30501 et 
seq.)). The purpose of this overlay zone is to preserve and enhance the recreational, ecological, and 
aesthetic values of a “natural river” area in the interests of future generations. The natural river overlay 
zone establishes supplementary standards by overlaying existing zoning for an area four hundred (400) 
feet from the ordinary high-water mark on each side of and parallel to the Huron River and its tributaries, 
as denoted on the Green Oak Township zoning map. 
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Tributary Overlay Zone Ordinance, from the Ordinance: 
 

Sec. 38-362. Tributary overlay zone.  
 
Purpose. The purpose of the Tributary overlay zone is to preserve and enhance the environmental, 
ecological, and aesthetic values of the streams and creeks within the Township. These water resources are 
unique features within Green Oak Charter Township. In order to protect said resources, overlay zones are 
hereby established. The zones overlay existing zoning for an area one hundred and twenty-five (125) feet 
from the ordinary high-water mark on each side of and parallel to the designated tributaries, as denoted 
on the Green Oak Charter Township zoning map. 
 
Woodlands Protection and Preservation Ordinance, from the Ordinance: 
 

Sec. 38-363. Woodlands protection and preservation.  
Purpose. It is the purpose of this section to protect woodlands within Township and preserve the economic, 
health, aesthetic and environmental values associated with woodlands. Regulation of the removal of tree 
resources will help protect and preserve an important natural feature of the Township for the benefit of 
present and future generations, and for the future well-being of the public health, Township character, 
and the natural environment. The provisions of this section are also intended to prohibit clearcutting of 
woodland areas within the Township. 
 

• Green Oak Township Low Impact Development (LID) Manualxxxvi 
 

From the township website: 
 

On March 3, 2003, Green Oak Charter Township became a permitted community under Storm Water Phase 
II under the guidelines of an urbanized area with the Michigan Department of Environmental Quality 
(MDEQ) and the EPA. During the spring of 2008, it was determined that Green Oak Charter Township was 
no longer required to have a permit and the Township exercised our ability to exit the permit process. Even 
though the Township has withdrawn from the permit cycle, the Township has not abandoned its 
commitment to storm water protection. The Township was the first Township in Livingston County to adopt 
a comprehensive storm water management ordinance.  
 
Currently the Township is adopting the first State approved enhancements to the Natural Rivers District, 
fortifying the standards for the Natural Rivers along with establishing standards for streams and 
tributaries that feed into the Huron River. 
 
Another level of protection from storm water runoff is adoption of the new State-Wide Low Impact 
Development Standards. 
 
The standards are incorporated in the Low Impact Development (LID) Manual. This manual was designed 
to be utilized by land use planners, developers, and anyone concerned with minimizing impacts to the 
environment due to growth. LID's goal if utilized properly means that the storm water quantity and quality 
after development shall emulate the same standards prior to pre-settlement. Pre-settlement means, prior 
to the area being settled. 
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• Hamburg Township Natural Features Setback Requirement Ordinancexxxvii 
 

From the Ordinance: 
 

Section 9.9 Natural Features Setback Requirements 9.9.1  
 

Intent and Purpose.   
It has been determined that, in the absence of such a minimum setback, intrusions in or onto natural 
features would occur, resulting in harm, impairment and/or destruction of natural features contrary to the 
public health, safety and general welfare and the intent and purpose of this Article. This regulation is based 
on the police power, for the protection of the public health, safety and welfare, including the authority 
granted in the Township Rural Zoning Act. The setback requirements shall achieve the following objectives 
in relation to the required setback areas:  
 

A. Protect unique wildlife habitat and habitat transition, including, without limitation, feeding, nesting, 
resting and traveling areas for numerous animals.  
B. Protection of surface water run-off and water quality for pollution prevention purposes, and assistance 
in beneficial water recharge for drinking, irrigation and other purposes. 
C. Provide water storage area in storm events.  
D. Provide areas for recreational or other functional uses which are unique due to geographic relationship 
to natural features.  
E. Preserve aesthetic views and areas for the enjoyment of natural features.  
F. Preserve threatened and endangered species habitat, including upland species.  
G. Reduce the need for on-site and off-site stormwater storage capacity based upon the availability of a 
greater area or absorption and a smaller impervious area.  
H. Stabilize and protect soil resources, including the prevention of erosion and prohibition of loss due to 
moving water resulting in destruction of upland, structures and infrastructure and infrastructure on the 
upland, and prevention of the alteration of the course of moving waters. 
 

• Handy Township Environmental Protection Ordinancexxxviii 
 

From the Ordinance: 
 

SECTION 2.28 ENVIRONMENTAL PROTECTION  
Purpose - The purpose of this Section is to promote the conservation or wise use of important unrenewable 
natural resources and to protect the desirable qualities of the natural environment which may involve the 
saving of important vegetation, wildlife cover, watersheds, areas which periodically flood, features 
controlling wind or water erosion, wetlands, and areas of topographical, archaeological, geological, 
historical or agricultural significance for present and future generations. 
 
H. Environmentally Sensitive Areas –  

1. Areas may be designated by the Township Board upon favorable recommendation of the Planning 
Commission, as Areas of Environmental Sensitivity, including but not limited to:  

a. Rare or valuable ecosystems.  
b. Significant undeveloped agricultural, grazing or watershed areas. 
c. Forests and related land which require long stability for continuing renewal.  
d. Scenic or historical roads/areas, including burial grounds.  
e. Such additional areas as may be determined by the Federal Government, the State of Michigan 

or Livingston County.  
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2. General requirements for environmentally sensitive areas. All zoning permit applications in 
Environmentally Sensitive Areas, regardless of size, and in addition to (or as part of) any other 
applicable portions of this Section shall demonstrate that the proposed development will not adversely 
affect the environmental quality of the property and the surrounding area. 
 
 

• Village of Pinckney Wetlands and Watercourses Ordinancexxxix 
 

From the Ordinance: 
 

§ 151.02  PURPOSE. 
   (A)  The wetlands and watercourses of the village are indispensable but sensitive natural resources subject 

to flooding, erosion, soil bearing capacity limitations and other hazards. 
 (B)  In their natural state, wetlands and watercourses serve multiple functions for flood control, stormwater 
storage and release, pollution control, erosion control, wildlife habitat, aesthetics, open space and 
recreation. 

(C)  The continued destruction and loss of wetlands and watercourses constitutes a distinct and immediate 
danger to the public health, safety and general welfare. 

(D)  Pursuant to the Michigan Constitution 1963, Art. IV, 52, the conservation and development of natural 
resources of the state is a matter of paramount public concern in the interest of the health, safety and 
general welfare of the people. 

(E)  It is, therefore, the policy of the Village of Pinckney: 
      (1) To protect wetlands and watercourses while taking into account varying economic, ecological, 
            hydrologic, recreation and aesthetic values; 
      (2) To provide for the protection, preservation, replacement, proper maintenance and use of wetlands  
            and watercourses located in the Village of Pinckney in order to minimize disturbance to them and  
            to prevent damage from erosion, siltation and flooding; 
      (3) To provide for the issuance of use permits and approved activities; 
      (4) To establish standards and procedures for the review of proposed activities in wetlands and  
            watercourses; and 
      (5) To establish penalties for the violation of this chapter. 
 
 

• Putnam Township Wetlands Protection Ordinance and Natural Features Setback 
Ordinancexl 
 

From the Ordinance: 
 

§ 330-2 Intent. The intent of this chapter is to provide for: 
 

A. The protection, preservation, replacement, proper maintenance, restoration and use in accordance with 
the character, adaptability, and stability of Putnam Township wetlands in order to prevent their pollution 
and contamination, minimize their disturbance and disturbance to the natural habitat therein; and prevent 
damage from erosion, siltation, and flooding. It has been determined that, in the absence of wetland 
protection measures, intrusions in or onto wetlands would occur, resulting in harm, impairment and/or 
destruction of wetlands and natural features contrary to the public health, safety and general welfare; 
B. Compliance with the Natural Resources and Environmental Protection Act which imposes a duty on 
government agencies and private individuals and organizations to prevent or minimize degradation of the 
environment, which is likely to be caused by their activities; 
C. The establishment of standards and procedures for the review and regulation of the use of wetlands; 
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D. The coordination of and support for the enforcement of this chapter and the support of applicable 
federal, state, and county statutes, ordinances and regulations. 
 

• Unadilla Township Resource Protection District Ordinancexli 
 

From the Ordinance: 
 

Section 10.02 C-2: RESOURCE PROTECTION DISTRICT  
 

A. Intent: Lands within the Resource Protection District consist primarily of privately-owned land 
characterized by extensive areas of wetland environments, the protection of which is of great public 
interest and importance to Unadilla Township and the State of Michigan. These public resources are 
important in providing for wildlife habitats, water and air purification, flood control, and recreation 
opportunities, and support the desired rural character of the Township. It is the primary intent of the 
Resource Protection District to protect the quantity and quality of these wetland environments in addition 
to the public safety, through the discouragement of building within these unstable areas and limiting the 
alteration of these sensitive ecosystems. It is the intent of this district to carefully review and limit the 
introduction of new land uses which will undermine the intent, quantity, quality and value of the natural 
resources contained within. 
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Process for Delineating and Ranking Livingston County ‘s    
High Quality Natural Areas 
 

Materials and Methodology 
 
The original geometry was created over 17 
years ago and Livingston County has seen a lot 
of development in that time.  
 
Interpretation of the twenty City / Village / 
Townships units in Livingston County was 
initially completed for the previous plan 
published in 2004. Those delineated sites were 
processed against impervious data from the 
2010 SEMCOG Green Infrastructure dataset as 
well as SEMCOG 2015 building footprints with a 
100-foot buffer. Once impervious and buffered 
areas were removed from the existing dataset, 
sites under 10 acres were removed from 
consideration to develop the updated 
boundaries. County GIS Staff made sure the 
remainder of the dataset contained only single 
part features and that overlaps were removed. 
Finally, the resulting geometry was calculated in acres. 
 

Site Selection and Prioritization 
 
Following the aerial photo interpretation and the delineation of High-Quality Natural Areas, a more 
rigorous level of examination was undertaken based upon specific scaled criteria to prioritize sites. Each 
criterion was translated to a numerical scale. Each site could then be assessed based upon each criterion 
as well a total calculated score (which was based upon the sum of the scores for each criterion). The set 
of criteria, described below, was chosen based on several universally accepted principles of biodiversity 
conservation. Ecological principles considered were primarily based on patch size and shape, landscape 
context, habitat condition, ownership patterns, and rarity. These principles are briefly described below.  
 
More detailed information regarding the delineation and ranking methodology employed for this 
assessment can be found in Appendix A. 
 

 
 
 

Fillmore County Park 
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Total Size  
 
Size is an important aspect of the ecological 
viability of a natural area.  Small areas of natural 
vegetation are unlikely to be able to sustain 
continued ecological health and diversity.  
Conversely, large natural areas are more likely to 
be more diverse, have better sustainability and are 
more likely to be able to overcome a catastrophic 
event such as a fire, flood, wind storm or disease. 
Size is defined as the total area of the polygon. 
The County’s natural areas have a wide range of 
sizes, from approximately 1,730 acres to 10 acres (the minimum qualifying acreage for this study).  Points 
were allocated as follows: areas larger than 240 acres were awarded 4 points; areas between 80 and 240 
acres were assigned 2 points; areas between 40 and 80 acres were given 1 point, and areas less than 40 
acres in size were given no points.      

 
Size of Core Area  
 
Many studies have shown that there are negative 
impacts associated with the perimeter of a site on 
“edge-sensitive” animal species, particularly 
amphibians, reptiles, and forest and grassland 
songbirds. Buffers vary by species, community type, 
and location; however, most studies recommend a 
buffer somewhere between 200 and 600 ft. to 
minimize negative impacts. Three hundred feet is 
considered a sufficient buffer for most “edge-
sensitive” species in forested landscapes. 
 
For example, the light and humidity levels at the 
edges of forests surrounded by open lands are significantly different than conditions within the center of 
the forest. Additionally, edges tend to contain a significantly higher number and density of invasive plant 
species, as well as problematic species such as brown-headed cowbird, which parasitizes the nests of 
other songbirds. Based on the literature, 300 feet is considered a sufficient buffer for most “edge 
sensitive” species in forested landscapes.  
 
Core area is different from total area of the site because it takes into account the shape of the site. 
Typically, round shapes contain a larger core area relative to the total site as compared to long narrow 
shapes such as corridors. For this project, core area is defined as “size” (see above) minus a 300-foot wide 
buffer measured inward from the edge of the polygon.  
 
Points were allocated as follows: core areas larger than 230 acres were awarded 8 points; areas between 
120 and 230 acres were assigned 4 points; areas between 60 and 120 acres were given 2 point, and; areas 
less than 60 acres in size were given no points.      
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Stream Corridor (presence/absence)  
 
Water is essential for life. Streams are also dynamic 
systems that interact with the surrounding 
terrestrial landscape creating new habitats. 
Waterways also provide the added benefit of a 
travel corridor for wildlife, connecting isolated 
patches of natural vegetation in a relatively 
fragmented landscape. 
 
The Livingston County GIS hydrography data layer 
was used to determine presence/absence of a river 
or stream and its approximate length. 
 
Points were allocated as follows: stream corridor lengths over 3200 meters were awarded 6 points; 
corridor lengths between 1600 and 3200 meters were assigned 4 points; corridor lengths between 800 
and 1600 meters were given 3 points, corridor lengths between 400 and 800 meters were given 2 points; 
corridor lengths less than 400 meters were given 1 point and; areas less possessing no stream corridor 
were given 0 points.      
 

Landscape Connectivity   
 
Connectivity between habitat patches is considered a critical factor for wildlife health. High connectivity 
improves gene flow between populations, allows species to recolonize unoccupied habitat, improves 
resilience of the ecosystem, and allows ecological processes, such as flooding, fire, and pollination to occur 
at a more natural rate and scale. Landscape connectivity was measured in two ways: percentage and 
proximity. 
 

Percentage 
 
Landscape connectivity was measured by building a 
¼ mile buffer around each polygon and measuring 
the percentage of area that falls within other High-
Quality Natural Areas. 
 
Points were allocated as follows:  
 
Percent of High-Quality Natural Area within the 
buffer is over 33% was awarded  points; Percent of 
High-Quality Natural Area within the buffer is 
between 22% and 33% was awarded  3 points; 
Percent of High-Quality Natural Area within the 
buffer is between 11% and 22% was awarded  2 points;  
Percent of High-Quality Natural Area within the buffer is less than 11% was awarded 0 points;  
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Proximity 
 
In addition to measuring the area around a polygon 
that is considered natural, connectivity can also be 
measured by the number of individual High-Quality 
Natural Areas in close proximity to the site. The 
greater the number of polygons in “close proximity,” 
the higher the probability for good connectivity. 
Close proximity was determined to be 100 feet. One 
hundred feet was chosen as the threshold based on 
digitizing error and typical width of transportation 
right-of-ways, pipelines, and power line corridors. 
 

 
 
Restorability of Surrounding Lands  
 
Restorability is important for increasing the size of 
existing natural communities, providing linkages to 
other habitat patches, and providing a natural buffer 
from development and human activities such as 
agriculture, mining, recreation, and forestry. 
 
 
 
 
 
 

 
Enhanced Criteria 
 
The process established by the Michigan Natural Features Inventory for prioritizing conservation areas 
continues to evolve. In order to incorporate the most up to date information available for assessing PCAs, 
an Enhanced Criteria category was added. Two new criteria were added in 2004 in order to try to address 
vegetation quality and parcel fragmentation. Element occurrence information was also added in 2004.  
 

Vegetation Quality 
 
This criteria measures the percentage of potentially unchanged vegetation within a polygon. The quality 
of vegetation is critical in determining the quality of a natural area. Vegetation can reflect past 
disturbance, external impacts, soil texture, moisture gradient, aspect, and geology. Vegetative quality 
however is very difficult to measure without recent field information. Estimates the quality of vegetation 
based on circa 1800 vegetation maps and 2000 SEMCOG Land Use (Woodland and Wetland Classification 
Only) as well as the 2010 SEMCOG Land Cover (Open Space & Trees Classifications Only) to attempt to 
remove as much existing non-presettlement (circa 1800) vegetation. 
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Percentage 
 
Vegetation quality was measured by calculating the 
percentage of the site that contains potentially 
unchanged vegetation. This allows small sites with a 
high percentage of potentially unchanged 
vegetation to score points. 
 
 

 
 
Area 
 
Vegetation quality was also measured by 
calculating the area of potentially unchanged 
vegetation that falls within each site. This 
balances the bias of small sites with high 
percentage of potentially unchanged vegetation  
by awarding points based on actual area covered. 
 
 

 
Parcel Fragmentation 
 
Although this criterion varies somewhat from the 
ecologically based criteria, it can be a useful 
indicator in determining the long-term conservation 
success of a project. While parcel boundaries are 
simply lines on a map, the associated consequences 
of splitting parcels can adversely affect habitat and 
species. Sites that contain a large number of small 
parcels are typically much more difficult to manage 
and protect than sites with a few large parcels. 
Associated problems with smaller parcels include 
increased wildlife/human conflicts, stewardship 
coordination, increased septic systems and fences,  
introduction of invasive plants and general loss of  
vegetation.  
 
Parcel fragmentation was determined by multiplying the percent area of the largest parcel in the site by 
the mean size of parcels within the site. 
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Bio-Rarity Score 

Number of Known Rare Species and Natural Communities (Element Occurrence) 
 
(Refer to Figure 11. Livingston County Biological Rarity Value (MNFI)) 

 
The location of high-quality natural communities 
and rare species tracked by MNFI are often, 
although not always, indicative of the quality of a 
site. These occurrences are important regardless of 
site condition, and can at the very least provide 
priorities for future restoration activities.  
 
The number of points assigned and scored for each 
criterion used in developing the updated Natural 
Features Layer are found in Table 4. High Quality 
Natural Areas Site Criteria Table on the following 
page. 
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Table 4. High Quality Natural Areas Site Criteria Table 
  

CRITERIA DESCRIPTION DETAILS POINTS 

Total Size 

 Total size of polygon in acres. 
 

• Size is recognized as an important factor for 
viability of species and ecosystems. 

10 - 40 Acres 0 

40 - 80 Acres 1 

80 - 240 Acres 2 

> 240 Acres 4 

Size of Core 
Area 

 Acres of core area. 

• Defined as total area minus 300 ft. buffer from   
edge of polygon. 

• Greater core area limits negative impacts on 
“edge-sensitive” animal species. 

Less than 60 Acres 0 

60 - 120 Acres 2 

120 - 230 Acres 4 

> 230 Acres 8 

Stream 
Corridor 
(Length) 

 Presence/absence of a stream or river within the polygon  
 and approximate length of corridor.   

 Natural features areas are intersected with the    
 county rivers and streams layer 
 

• Stream corridors provide wildlife connections 
between patches of habitat. 

No Streams Present 0 

0 - 400 Meters 1 

400 - 800 Meters 2 

800 - 1600 Meters 3 

1600 - 3200 Meters 4 

> 3200 Meters 6 

Landscape 
Connectivity 
(Percentage) 
Features with 

100ft 

 Percentage of High-Quality Natural Areas within ¼ mile. 
 

• Build ¼ mile buffer. 

• Measure % of buffer that is High Quality Natural 
Area 

Less than 11% 0 

11 - 22% 2 

22 - 33% 3 

> 33% 4 

Landscape 
Connectivity 
(Proximity) 

 Number of High-Quality Natural Areas within 100 feet. 
 

• Connectivity between habitat patches is 
considered a critical factor for wildlife health. 

0 0 

1 1 

2 2 

3 3 

4+ 4 

Restorability of 
Surrounding 

Lands 

 Restorability of surrounding lands within ¼ mile. 
 

• Build ¼ mile buffer. 

• Subtract High Quality Natural Areas from buffer. 

• Measure percentage of agricultural lands and old 
fields. 

 

• Restorability is important for increasing size of 
existing natural communities, providing linkages 
to other habitat patches, and providing a natural 
buffer from development. 

 

Less than 35% 0 

35 - 65% 2 

> 65% 3 

 

 

Vegetation 
Quality 

(Percentage) 

 Estimates the quality of vegetation based on circa 1800   
 vegetation maps and 2000 SEMCOG Land Use  
 (Woodland and Wetland Classification Only) as well as  
 the 2010 SEMCOG Land Cover (Open Space & Trees  
 Classifications Only) to attempt to remove as much     
 existing non-presettlement (circa 1800) vegetation. 
 

 Measures the percentage of potentially unchanged  
 vegetation within a polygon. 
 

Less than 10% 0 

10 - 30% 1 

30 - 65% 2 

> 65% 4 
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Table 4. High Quality Natural Areas Site Criteria Table (cont’d) 
 

CRITERIA DESCRIPTION DETAILS POINTS 

Vegetation 
Quality      
(Area) 

 Measures the actual area within a polygon of potentially  
 unchanged vegetation regardless of the size of the  
 polygon. 
 

• The quality of vegetation is critical to 
determining the quality of a natural area 

Less than 10 Acres 0 

10 - 40 Acres 1 

40 - 80 Acres 2 

80 – 160 acres 3 

> 160 acres 4 

Parcel 
Fragmentation  

 Measures the feasibility of conservation for a site by  
 analyzing parcel numbers and size. 
 

 It is calculated by multiplying the percent area of the  
 largest parcel in the site by the mean size of parcels  
 within the site. The results were classified using the   
“Jenks Optimization Model”. 
 

• The associated consequences of subdividing  
land can adversely affect habitat. 

 

0 - 3.52 Acres 0 

3.52 - 9.04 Acres 1 

9.04 - 20.99 Acres 2 

20.99 - 43.84 Acres 3 

> 43.84 Acres 4 

 

 
Bio Rarity Score 

(Refer to  
“Biological 

Rarity” Map) 

 Known element occurrences increase the significance of  
 a site and increase the bio rarity score. 
 
 Predetermined MNFI Biorarity Score data were 
 compared against identified PCAs within the  
 County. MNFI max values used in all calculations.   
 Scoring Values determined by Jenk’s Optimizations, also    
 known as “Natural Breaks”. 
 

• The location of quality natural communities and 
rare species tracked by MNFI are often, 
although not always, indicative of quality of a 
site. 

 
 The Biological Rarity Value is based on the Michigan   
 Natural Features Inventory (MNFI) database of known  
 sightings of threatened, endangered, or special concern  
 species and high-quality natural communities, that have  
 been observed since 1984, and the presence of suitable  
 habitat. It prioritizes areas for conservation by quality,  
 rarity, status and confidence. 
 
 Data Sources: Michigan Natural Features Inventory  
 (MNFI) Biotics Database (5/2007) and the Public Land  
 System Survey (PLSS) township range sections. 

 

MNFI Biorarity Score  
= 0 

0 

MNFI Biorarity Score  
= 0.5 - 15.75 

1 

MNFI Biorarity Score  
= 15.75 - 25.5  

2 

MNFI Biorarity Score  
= 25.5 -39.38 

3 

MNFI Biorarity Score  
= 39.38 - 68.25 

4 

 

Total Possible Score = 45 points 
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Figure 11. Livingston County Biological Rarity Value (MNFI)  
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2021 Livingston County 
High Quality Natural Areas 
Rankings 

For this 2021 study, each of the 988 Livingston 
County High Quality Natural Area delineated 
sites, totaling 89,228.27 acres, was given a 
total score based upon the criteria described 
in table below  

(Refer also to Figure 12. Livingston County 
High Quality Natural Areas – 2021 and  
Table 6. Summary of High-Quality Natural 
Area analysis for Livingston County (with 
Enhanced Criteria)). 

Table 5. Final Priority Score

Overall PCA Results (with Enhanced Criteria) 

There are multiple ways of interpreting and analyzing datasets for ranking the priority of a site. Since the 
process of ranking High-Quality Natural Areas continues to evolve with new and improved datasets, a 
section has been added to the report that includes this ranking with enhanced criteria.  

Enhanced Criteria Includes element occurrence, parcel fragmentation and vegetation quality. It is felt that 
the addition of vegetation quality and parcel fragmentation enhances the existing set of criteria. As 
mentioned, the actual ecological value of High-Quality Natural Areas can only be truly established through 
on the-ground biological survey. When establishing sites for possible field inventory, each community, 
group, or individual should look at all available criteria in conjunction with any unique local conditions. 
With the element occurrence data plus two new considerations (vegetation quality and parcel 
fragmentation) included in the criteria, total scores ranged from a high of 39 points (out of a possible 45 
points) to a low of 1 point (There were there occurrences of 1 total point). 

Many High-Quality Natural Area sites can be just one point away from being placed into another category. 
Natural break and equal interval classification are two legitimate methods for classifying sites. Equal 
interval classification, as defined for this project, is based on absolute values. It shows the value of each 
site relative to the highest (45) and lowest (1) possible values. Equal interval classification breaks all 
possible scores into equal classes regardless of actual scores. This eliminates the relative nature of scores 

Criteria Details Priority Level 

Final Priority 
Score 

1-10 points Low - Priority 3

10 – 16 points Medium - Priority 2 

17-45 points  High - Priority 1

Lutz County Park 
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when sites are compared only to other sites within a given area. The natural break method is the default 
classification method in ArcView. This method identifies breakpoints between classes using a statistical 
formula called Jenk’s optimization.  

The Jenk’s method finds groupings and patterns inherent in the data by minimizing the sum of the variance 
within each of the classes. Based on the results of each method, MNFI recommends using the natural 
break method for the assessing of a community’s High-Quality Natural Areas. Using the Jenks optimization 
method and all High-Quality Natural Areas site criterion, the results were as follows: (Refer to Table 6. 
Summary of High-Quality Natural Areas Analysis for Livingston County (with Enhanced Criteria)) below: 

• 89,228.27 acres in total area.

• 610 sites were placed in the Priority 3 (low) category for a total of 22,406 acres (25.1% of total).

• 257 sites were placed in the Priority 2 (medium) category for a total of 24,121 acres (27% of total).

• 121 sites were placed in the Priority 1 (high) category, for a total of 42,700 acres (47.9% of total)

Breaking it down into percentages of total High-Quality Natural Area sites identified: 

• 61.7% of the sites were identified as Priority 3.

• 26.1% of the sites were identified as Priority 2.

• 12.2% of the sites were identified as Priority 1.

It is important to note that although only 12.2% of the sites were identified as Priority 1, these 121 
sites total 42,700 acres. This corresponds to 47.9% of the total acreage of all delineated sites (89,228 
acres). When assessing the percentage of the overall County area in acreage that identified High 
Quality Natural Areas (accounts for a total of 23.7%), the results were:

• 5.9% of the total County area were identified as Priority 3.

• 6.4% of the total County area were identified as Priority 2.

• 11.4 % of the total County area were identified as Priority 1.

Table 6. Summary of High-Quality Natural Areas Analysis for Livingston County (with 
Enhanced Criteria) 

High 
Quality 
Natural  
Area 
Class-
Priority  
Level 

Overall High-Quality Natural Areas 
(See “Figure 12”)  

Publicly-Managed Park 
and Recreation Areas 

(See “Figure 13”) 

Count % 
of Total 
Natural 
Areas 

Acres % of 
Total 
Area 

% of 
Total 
County 
Area 

Public Park 
or 
Rec Area 
Acres 

% of 
HQ 
Natural 
Area 

Low (1-10) - Priority 3 610 61.7% 22,406.58 25.1% 5.9% 372.42 1.66% 

Medium (11-16) - Priority 2 257 26.1% 24,121.52 27.0% 6.4% 1,169.46 4.85% 

High (17-45) - Priority 1 121 12.2% 42,700.18 47.9% 11.4% 13,495.42 31.60% 

Total 988 100.0% 89,228.27 100.0% 23.7% 15,037.30 16.85% 
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Figure 12. Livingston County High Quality Natural Areas – 2021 
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Publicly Managed Conservation and Recreation Areas 

Continuing to refer to Table 6. Summary of High-Quality Natural Areas Analysis for Livingston County 

(with Enhanced Criteria), it's also very important to note that of the total 89,228 acres identified in the 
2021 assessment, the total amount of Publicly-Managed Natural and Recreation Areas account for a total 
of 15,037 acres (16.85%). For this assessment, publicly-managed  conservation and recreation areas are 
defined as all: 

• State-owned parks and recreation and conservation areas, including:
o Brighton Recreation Area
o Island Lake Recreation Area
o Pinckney State Recreation Area
o Gregory State Wildlife Area
o Unadilla State Wildlife Area
o Hilcrest State Wildlife Area
o Lakelands Trail State Park
o Oak Grove State Game Area

• Huron-Clinton Metroparks
o Kensington Metropark,
o Huron Meadows Metropark

• County Parks
o Lutz County Park
o Fillmore County Park

• local parks, recreation and conservation areas within cities, villages and townships

Thus, after these lands are removed from the overall PCA calculation, the total number of identified PCA 
acreage in the County equals approximately 74,190.97 acres. 

Examining the calculations for these areas further reveals the following observations: 

Total acreage by Priority Level: 

• Low - Priority Level 3:  372.42 acres  (1.65% of all PCA area acreage) 

• Medium – Priority Level 2:  1,169.46 acres   (4.85% of all PCA acreage) 

• High – Priority Level 1: 13,495.42 acres (31.6% of all PCA acreage) 

In examining the associated map of these areas (Refer to Figure 13. Livingston County Publicly-

Managed Conservation and Recreation Areas), the majority of these areas are generally located within 
the most southern quadrant of townships within the county (Unadilla Township, Putnam Township, 
Hamburg Township and Green Oak Township), and are most closely associated with State Parks and 
Recreation Areas and Huron-Clinton Metroparks. The other dominant publicly-managed conservation 
and recreation area in the county is the Oak Grove State Game Area, located in Deerfield and Cohoctah 
Townships, in the most northerly quadrant of the county. Another major publicly-managed conservation 
and recreation areas within the county are Deerfield Hills Nature Area, located in Deerfield Township. 
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Figure 13. Livingston County Publicly-Managed Conservation and Recreation Areas 
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Comparison of 2004 and 2021 High Quality Natural Feature 
Area Assessments  

Comparing results of the previously produced “Livingston County High Quality Natural Features (2004)” 

document with this new and updated document are provided in the table below. 

Table 7. Comparison of 2004 and 2021 High Quality Natural Feature Area Assessment Results 

PCA 
Class-
Priority  
Level 

Count 
2004 

Count 
2021 

Count-
Net 
Change 

Count-     
%  
Change 

Acres 
2004 

Acres 
2021 

Acres- 
Net 
Change 

Acres-     
%  
Change 

Low - Priority 3 497 610 113 22.7% 14,424.74 22,406.58 7,981.84 55.3% 

Medium - Priority 2 424 257 (167) -39.3% 32,270.94 24,121.52 (8,149.43) -25.2% 

High - Priority 1 165 121 (44) -26.7% 53,372.00 42,700.18 (9,671.82) -19.9% 

Total 1,086 988 (98) -9.0% 99,067.68 89,228.27* (9,839.41) -9.9% 

*74,190.97 acres equal the total High-Quality Natural Areas without publicly-managed  conservation
and recreation areas included, as compared to 89,228.27 Acres including them. 

NOTE: Most of these publicly-managed  conservation and recreation areas in the county fall into Priority 
Level 1 (31.60%) with the remaining small percentages located in Priority Level 2 (4.85%) and Priority Level 
3 (1.66%) . 

Similar to the analysis using the high-quality natural areas base criteria, there were some notable changes 
compared to the high-quality natural area’s analysis completed in 2004 using the enhanced criteria.  

Compared to the high-quality natural area’s analysis completed in 2004, there were some notable 
changes. For example, the overall total number of acres decreased by 9,839 acres from 99,067 acres to 
89,228 acres), representing a 9.9% drop. Another important change is that both the number of identified 
high quality natural areas sites and total acreage decreased in the Priority 2 and Priority 1 categories, but 
increased in the Priority 3 category:  

• Priority 3:

• 497 sites to 610 sites – an increase of 113 sites, a 22.7% increase.

• 14,424 acres to 22,406 acres – a 55.3% increase.

• Priority 2:

• 424 sites to 257 sites – a loss of 167 sites, a 39.3% decrease.

• 32,270 acres to 24,121 acres – a loss of 8,149 acres, a 25.2% decrease.

• Priority 1:

• 135 sites to 121 sites – a loss of 44 sites, a 26.7% decrease.

• 53,372 acres to 42,700 acres – a loss of 9,671 acres, a 19.9% decrease.
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As evidenced by the map entitle: Livingston County High Quality Natural Areas – Changes: 2004 to 2021, 
Oceola and Hartland Townships saw the most amount of high-quality natural areas removed since the 
2004 analysis. Tyrone, Brighton Charter, Putnam, Hamburg and Green Oak Charter Township’s saw the 
most cases of increased priority level between 2004-2021. The number of PCAs that decreased in priority 
level between 2004-2021 were scattered throughout the County. Table 8. Livingston County High Quality 

Natural Areas – Changes in Livingston Cities, Villages and Townships: 2004 to 2021 below provides an 
overall assessment of the changes that took place within the study period organized by City, 
Village and Township. 

Table 8. Livingston County High Quality Natural Areas – Changes in Livingston Cities, Villages 
and Townships: 2004 to 2021 

Much of the changes reflected in decreases can be explained by some of the top priority sites becoming 
more fragmented over the past 17 years. Changes reflected in increases in priority levels can be explained  
in that, for this newest assessment, more accurate boundary delineations were able to be done due to 
the availability of higher quality aerial imagery, more time spent on reviewing each High-Quality Natural 
Feature Area boundary, and by some of the poorer ranking sites in 2004 becoming a bit less fragmented 
due to natural succession. 

When using this information for planning purposes, it is important to keep in mind that site boundaries 
and rankings are a starting point and tend to be somewhat general in nature. Consequently, each 
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community, group, or individual using this information should determine what additional expertise is 
needed in order to establish more exact boundaries and the most appropriate conservation efforts.  

Conclusion 

Similar to the previous High-Quality Natural Features Area assessment done in 2004, this newest study 
continues to show that despite new development occurring throughout the county, Livingston County is 
still home to a fair number of high-quality natural areas.  

Some of these sites are already known to harbor rare species and high-quality natural communities, while 
some of these sites haven’t been surveyed yet, but have the potential of harboring endangered, 
threatened, or special concern animal and plant species. With the high rate of development and its 
associated stresses on the natural environment in Livingston County and the Southwest Michigan region 
in general, the protection and conservation of these remaining areas and their native plant and animal 
populations are vital if the county’s diverse natural heritage is to be maintained. 

Livingston County High Quality Natural Areas Assessment 57



Figure 14. Livingston County High Quality Natural Areas – Changes: 2004 to 2021 
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Biotics Database Summaryxlii

MNFI maintains the most comprehensive 
database on Michigan’s unique natural 
features. Currently (December 2021), there are 
over 19,000 element occurrences (EOs) in the 
database. Natural features include rare plants, 
rare animals, natural communities, and an 
“other” category. These records can be sorted 
spatially including by jurisdiction.  

As of December 2021, there were a total of 312 
element occurrences known to occur in 
Livingston County (MNFI Biotics Database 
2021). All records noted in each of the following 
tables have been entered into the MNFI Biotics 
database  

Refer to:  
Table 10. Summary of Known High Quality Natural Community Occurrences in Livingston County – 
MNFI 
Table 11. Summary of Known Rare Plant Species Occurrences in Livingston County – MNFI 
Table 12. Summary of Known Rare Aquatic Animal Species Occurrences in Livingston County – MNFI  
Table 13. Summary of Known Rare Terrestrial Animal Species Occurrences in Livingston County - MNFI 
Figure 15. MNFI Element Occurrences within Livingston County High Quality Natural Areas.  

The origin of these records come from a variety of sources including museum records, universities, 
amateur scientists, professional biologists and ecologists, consulting firms, public land managers, and 
MNFI staff.xliii  

Breaking it down by element occurrence category, a few patterns begin to emerge. There are: 

• 24 natural community

• 56 plants

• 127 terrestrial animals

• 105 aquatic animals

It is also important to note the dates of last observation. Some of these records are fairly old (1890) while 
a few of these records are very recent (2020). In fact, of the 288 known element occurrences in Livingston 
County, 38 (13.2% of all EOs) are greater than 20 years old (prior to 1981), while 19 (6.6%) are less than 5 
years old. Of these 38 oldest records, 12 are terrestrial animal EOs (10% of all terrestrial animal EOs), 9 
are aquatic animal species (8.6% of all aquatic animal EOs), and 18 EOs are plant species (32% of all plant 
EOs). This represents a very significant percentage of known EOs that should be revisited to determine 
presence/absence, as well as current condition.  

Based on the database, there are several species found in Livingston County that should be highlighted 
for future or continued survey/monitoring efforts. A species that has a high affinity for prairie fens in 

Lutz County Park 
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Michigan is the Eastern Massasauga Rattlesnake (Sistrurus catenatus catenatus), (20 EOs), which is state 
and federally threatened. The Eastern Massasauga Rattlesnake can be found in isolated locations 
throughout the Lower Peninsula.  

Other species with a high number of occurrences in Livingston County include: 

• Blanding’s Turtle (Emydodea blandingii), state special concern reptile (15 EOs);

• White Lady’s Slipper (Cypripedium candidum), state threatened plant (14 EOs);

• Osprey (Pandion haliaetus), state special concern bird (13 EOs);

• Slippershell (Alasmidonta viridis), state threatened mussel (12 EOs);

• Brindled Madtom (Noturus miurus), state special concern fish (10 EOs);

• Spotted Turtle (Clemmys guttata), state threatened reptile (8 EOs)

Blanding’s Turtle White Lady’s Sl ipper  
Osprey 

Slippershell  Brindled Madtom 
Spotted Turtle  

All photographs courtesy of Michigan Natural Features Inventory (MNFI), except Slippershell 
(courtesy of: Smithsonian Tropical Research Institute) .  

Element Occurrence Criteria 

An “element occurrence” is a documented location of a rare or threatened species or “species of concern.” 

This data has been collected by the Michigan Natural Features Inventory, which is charged with 
protecting the State’s rare and endangered species. While this data is valuable it is also very 
incomplete. Trained wildlife professionals have "officially" surveyed only a small portion of the County. 
There are large areas of the County that have no records of rare or endangered species. This does not 
mean that no rare species are there, only that no wildlife professional has surveyed these areas 
"officially" according to MNFI. Use of this data in the final scores for this project would skew the results 
to favor public lands and other areas that have been surveyed by wildlife professionals, therefore the 
Bio-Rarity Score was utilized instead. Again, this is not to say that this information is not useful. A map 
has been provided that identifies areas (highlighted in green) that contain an element occurrence (E.O.s) 
(Figure 15. MNFI Element Occurrences within Livingston County High Quality Natural Areas). This 
information can be used to help focus the gathering of additional information on these sites. 
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Information Gaps 

Like most counties in Michigan, information on natural features in Livingston County is inconsistent. There 
has never been a comprehensive biological survey of Livingston County. As a result, what is known is based 
on opportunistic surveys of specific areas for reasons that vary from proposed housing developments and 
infrastructure projects to park and recreation planning. A key finding from this analysis is that there are 
significant areas and large parcels that are still privately owned and have never been surveyed for natural 
features.  

Secondly, most of the state owned and managed lands have had some level of biological survey conducted 
over the past 20 years. There may be other areas within these public land holdings that may harbor 
significant plant and/or animal populations, but were not surveyed due to past disturbances. Areas that 
should be the highest priority for future biological surveys include: 1) township parks, and 2) land 
conservancy preserves and easements.  

Third, there has been increasing interest in identifying and documenting vernal pool communities across 
the state. Vernal pools are small specialized ecosystems for several fish and amphibian species.  Many 
times, these small, sensitive ecological areas are completely overlooked, and unfortunately many times 
during the development of a parcel these areas are filled in and devastated in the process. Vernal pool 
mapping and surveys should be completed for the county, including appropriate habitat within high 
density urban areas.  

Lastly, with the exception of a few lakes within Metropark and State Park boundaries, County Planning 
Staff is not aware of an available public record of lakes (private or public) being surveyed for rare species, 
evaluated for a lake classification, or assessed for their physical, biological and chemical composition. This 
should be a priority in the near future as well. 
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Table 9. MNFI Rare Species Explorer Biotics Database - Federal and State Status Classifications 
Key 

Federal 
Status:  

LT-Listed Threatened, LE-Listed Endangered 

State 
Status:  

E- Endangered, T-Threatened, SC-Special concern 

Global 
Ranks:  

G1-Critically imperiled globally because of extreme rarity (5 or fewer occurrences range-wide or very few remaining individuals or 
acres) or because of some factor(s) making it especially vulnerable to extinction. 

G2-Imperiled globally because of rarity (6 to 20 occurrences or few remaining individuals or acres) or because of some factor(s) 
making it very vulnerable to extinction throughout its range. 

G3-Either very rare and local throughout its range or found locally (even abundantly at some of its locations) in a restricted range 
(e.g. a single western state, a physiographic region in the East) or because of other factor(s) making it vulnerable to extinction 
throughout its range; in terms of occurrences, in the range of 21 to 100. 

G4-Apparently secure globally, though it may be quite rare in parts of its range, especially at the periphery. 

G5-Demonstrably secure globally, though it may be quite rare in parts of its range, especially at the periphery. 

State 
Ranks:  

S1-Critically imperiled in the state because of extreme rarity (5 or fewer occurrences or very few remaining individuals or acres) 
or because of some factor(s) making it especially vulnerable to extirpation in the state. 

S2-Imperiled in state because of rarity (6 to 20 occurrences or few remaining individuals or acres) or because of some factor(s) 
making it very vulnerable to extirpation from the state. 

S3-Rare or uncommon in state (on the order of 21 to 100 occurrences). 

Lutz County Park 
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Table 10. Summary of Known High Quality Natural Community Occurrences in Livingston 
County - MNFIxliv 
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Table 11. Summary of Known Rare Plant Species Occurrences in Livingston County - MNFIxlv 
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Table 12. Summary of Known Rare Aquatic Animal Species Occurrences in Livingston County - 
MNFIxlvi 
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Table 13. Summary of Known Rare Terrestrial Animal Species Occurrences in Livingston 
County - MNFIxlvii 
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Figure 15. MNFI Element Occurrences within Livingston County High Quality Natural Areas 
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Analysis

It is important to analyze the results of this 
project to better understand what the 
prioritization is telling us. Many decisions had 
to be made before the cumulative scores could 
be tabulated (relative scoring strategies, 
weights, thresholds, etc.); each played an 
important role in the priority assigned to 
individual areas. 

The Role of Size 

Two of the criteria specifically evaluate an 
area’s size and award more points for being 
larger or having a larger core area. The concept 
that larger natural areas are more ecologically 
sustainable is a basic and  
generally accepted principal. While many of 
the other criteria focus on concepts such as 
ecological diversity, they can also be correlated 
to size. The larger a natural area is the more 
likely it is to contain a river, 1800 land cover, 
geologic diversity, or other criteria.  

Private vs. Public Land 

This project did not take into account political or ownership boundaries. Some large natural areas may be 
entirely in one ownership; conversely, another natural area of the same size may include more than 50 
different landowners. While land ownership plays a major role in determining the future of a natural area, 
it is beyond the scope of this project to include ownership data into the prioritization.  

Those familiar with the County’s State-owned land will quickly notice from looking at Figure 13. Livingston 
County Publicly-Managed Conservation and Recreation Areas, that there is a significant correlation 
between high-ranking natural areas and publicly owned land. This can be expected as many of the land 
uses excluded from the definition of a natural area – houses, lawns, agriculture, commercial areas – are 
not usually found on public land. Furthermore, public land tends to be less fragmented by roads and 
driveways. Therefore, many of the County’s largest natural areas are either entirely or partially within 
public land. Adding to this relationship is that much of the County’s public land has been preserved for 
decades and has had time to be restored to a natural state. The table below shows the relationship 
between the County’s natural and public land. 

Lutz County Park 

Lutz County Park 
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Natural Area Distribution 

Natural areas have been identified throughout the County, but local decision makers will likely focus on 
their individual communities, where they have the ability and responsibility to help protect significant 
natural areas.  

Some decision makers and residents may be disappointed that their community lacks many high scoring 
areas, or that the majority of high scoring areas in their community are found on State land. These are  
understandable reactions but should not discourage action in any area of the County. This project 
compared areas across the entire County; therefore, while one area may be labeled as a Priority 2 area 
countywide, it may be the most valuable area within a community. Decision makers should consider taking 
a closer look at any areas within their jurisdiction, regardless of final prioritization, to help them realize 
their community’s desire to protect local natural areas.  

Some portions of the County have more large, highly scoring natural areas. One of these areas is found in 
southwestern Putnam Township where large tracts of contiguous natural areas are located in and around 
the Pinckney State Recreation Area and University of Michigan property. This area generally has a high 
level of protection due to public ownership. Another area that stands out is in eastern Cohoctah and 
western Deerfield Townships. While much of this area is protected as the Oak Grove State Game Area, 
there are also large areas of unprotected, yet highly scoring, natural areas. 
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On-Going County 
Implementation Efforts 

The Livingston County Planning Department 
has utilized the High-Quality Natural Areas 
data ever since the original assessment came 
out in 2004. 

According to Michigan State Statute, Public Act 
110 of 2006, as amended, otherwise known as 
The Michigan Zoning Enabling Act (MCL 
125.3307): 

125.3307 Review and recommendations after 
hearing; submission to township; submission 
to coordinating zoning committee; waiver of 
right to review.  

Sec. 307. (1) Following the hearing required in 
section 306, a township shall submit for 
review and recommendation the proposed 
zoning ordinance, including any zoning maps, 
to the zoning commission of the county in 
which the township is situated if a county 
zoning commission has been appointed as 
provided under this act. 

Each month, the Livingston County Planning Commission hears cases from local townships dealing with 
new or revised master plan documents, zoning ordinance amendments and rezoning requests. For each 
case, County Planning Staff prepare a comprehensive review of the reasoning, background information 
and facts pertaining to the case, which is then reviewed by the County Planning Commission, who 
subsequently provide a recommendation, which is then forwarded back to the Township Board for their 
final decision.   

In the case of a rezoning specifically, a process by which the current zoning of a parcel or parcels of land 
is/are proposed to be changed to a different zoning designation (For example: Single Family Residential 
to Commercial). There are several criteria and analysis tools that County Planning Staff utilize to present 
the findings of these cases, including utility availability and location, Township Master Plan designation, 
County Master Plan compatibility, Future Land Use, Soils, Vegetation, wetlands presence and much more. 
As has been mention above, since 2004, another very important analysis tool utilized by staff in this 
process is the County High Quality Natural Areas data and maps, which are housed on the County 
Geographic Information Systems (GIS) servers. County Planning Staff identify locations of high-quality 
natural areas from the GIS map data layers and overlay these layers with the GIS parcel boundary layer 
for the particular parcel(s) layer being reviewed at the time. With this combination of data, County 
Planning Staff are able to identify the location, proximity, size and priority level for each high-quality 
natural area that is located on the parcel(s) or in close proximity to the parcel(s).  The benefit to the local 

Lutz County Park 
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township in having this data is that they can quickly view and assess the possible level of disturbance to 
these natural areas that a proposed rezoning may have, depending on the size and scope of the 
development and the level of intensity that is planned, or even allowed under the new zoning designation. 
This is a powerful tool for local community planning and development decisionmakers to have in order to 
best serve the natural community and its preservation for the future during these often tough decision-
making processes. 

In example of the type of map produced by County Planning Staff for this type of analysis is shown below 
in Figure 16. Livingston County Planning Department High Quality Natural Area Example 

Figure 16. Livingston County Planning Department High Quality Natural Area Example 
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Next Steps 

The primary driver behind this project is to 
continue the progress made on strategic 
conservation action throughout Livingston 
County. This assessment builds on and refines 
the previous countywide High-Quality Natural 
Area spatial analyses conducted in 2004.  

In order for Livingston County to fully capitalize 
on this recent analysis effort, the following 
steps are recommended for moving forward:  

1) To the extent possible, complete natural
community aerial photography
interpretation for all High-Quality Natural
Areas.

2) Conduct targeted on-the-ground
ecological/biological surveys – i.e., ground -
truthing.

3) Inform the GiLLS  Cooperative Invasive
Species Management Area (GiLLS CISMA)
(covers Genesee, Lapeer, Livingston,
Shiawasee Counties) strategic invasive
species management plan.xlviii

4) Develop an integrated network of conservation and recreation lands within the County and which
connect regionally as well.

5) Integrate new and updated information into land use planning documents and conservation efforts.

6) Spread the word.

This report details the steps that were taken to identify and prioritize the County’s High-Quality Natural 
Areas. This information is provided to local governments and residents with the hope that it will be used 
to improve conservation efforts and protect the County’s ecological resources, now and for future 
generations. There are two levels of actions that can be taken to help meet that goal – personal behavior 
modification and local policy implementation.  

Personal Behavior Modification 

County residents probably have the greatest ability to improve and protect the County’s high-quality 
natural areas. The majority of the County’s high-quality natural areas are privately owned and are 
therefore subject to private property rights. What a property owner does or does not do on their property 
is largely up to them.  

Lutz County Park 
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Many everyday activities can influence local natural features. Obvious examples include illegal dumping 
of chemicals and solid waste onto the soil or into storm drains or streams, and draining or filling wetlands.  
However, there are many more subtle activities that can impact local natural features: using pesticides 
and nutrient rich fertilizers, especially on suburban lawns and gardens; planting non-native and invasive  
landscaping specimens; clearing vegetation along ponds and stream banks; and allowing detergents such 
as dishwasher detergent or carwashing soap to enter local drains or even private septic systems.  
 
The following activities can also have a significant impact on local natural areas. 
 

Waste Management 
 
Most people don’t think too much about where their garbage goes after they leave it at the end of the 
driveway. However, when word begins to spread that a new landfill may be built around the corner people 
take an immediate interest. Recycling and reducing your waste flow can help extend the life of existing 
landfills, which in turn delays the creation of new landfills. Composting food waste in backyard compost 
piles or bins can also help reduce waste while providing a nutrient rich addition to your garden or 
landscaping. 
 

Stormwater Management 
 
Stormwater is the water that runs off impervious (hard) surfaces when it rains or when snow melts. This 
water frequently picks up nutrients and other pollutions from streets, driveways and lawns before it ends 
up in nearby water bodies. The more impervious surfaces an area has (i.e. buildings, roads, and parking 
lots) the more likely nearby lakes, streams and rivers will be impacted.  
 
Local residents can take a number of relatively easy steps to reduce the amount of stormwater runoff 
they produce on their property. Redirecting downspouts into the lawn or landscaping instead of onto the 
driveway allows the water to infiltrate into the ground instead of running into the stormdrain or roadside 
ditch. Rain barrels can also be used to capture the water from gutters; it can then be used later to irrigate 
your lawn or garden.  
 
Other household activities can help keep the stormwater that does runoff your property clean. Picking up 
pet waste from the lawn and disposing of it with your garbage will reduce bacteria and nutrient levels in 
stormwater runoff. Additionally, properly containing household chemicals and automotive fluids and 
cleaning any spills will help reduce water pollution. Lastly, never purposely dump pollutants into roadside 
drains or onto the ground. 
 

Landscaping and Lawn Care 
 
The types of landscaping a homeowner installs and the steps that are taken to care for it can have an 
enormous impact on local natural areas. Caring for your lawn with zero phosphorous fertilizers and limited 
amounts of pesticides can help protect local water quality. Some people replace their lawn with low 
maintenance native vegetation to improve their property as habitat for native plants and wildlife. Even 
relatively small parcels can play an important role for many native species. Native landscapes can be  
aesthetically pleasing, beneficial to the environment, cost effective and easy to maintain – no more 
mowing the lawn, watering, or applying chemicals.  
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Long Term Protection 
 
County residents may also want to consider the future of their land after it is sold. Many large 
undeveloped parcels in the County are ripe for new residential development. From a financial perspective 
selling a piece of land to a developer may bring the highest profit; but the seller must also recognize that 
the original piece of land will most likely be drastically changed forever. However, there are alternatives.  
 
Property owners can work with local land conservancies to develop tools that will permanently protect 
their property. Options for landowners include the donation of their land to a local conservancy, bargain 
sale of the land, or the placement of a conservation easement. The first option, land donation, has 
substantial income tax deductions. However, it also has the drawback of the loss of the financial gain from 
selling the land. This option may be best suited for those who don’t have heirs to pass their land along to.  
 
Bargain sale of land combines the tax benefit of land donation with the income producing action of land 
sales. For this option, a landowner sells their land to a local conservancy for less than market value. The 
difference between the sales price and the market value can be used to avoid some capital gains tax and 
gain a charitable income tax deduction.  
 
The third option, a conservation easement, restricts the type of development that can occur on a parcel 
in the future. This type of action is often referred to as “donation of development rights.” Since the ability 
to develop a specific parcel has been lost, it may not have as high a resale value. However, property 
owners will have the satisfaction of permanently protecting their land. Furthermore, the property owner 
may be able to claim the loss of market value as an exemption on their taxes. 
 

Local Policies 
 
Livingston County Planning Department functions in an advisory capacity only. However, local 
governments are able to adopt and implement policies to protect our natural features. Therefore, we 
have provided a list of various tools that can be used to protect natural features. Some policies and 
ordinances, such as a Planned Unit Development or Open Space ordinance can be used in conjunction 
with the natural area map in this report. While no one tool will sufficiently protect local natural areas, and 
some tools may not apply to all communities, they should all be considered as options.  
 
Possible tools for protecting natural features include:  
 

• Land Acquisition 

• Purchase or Transfer of Development Rights 

• Open Space Developments (PUDs) 

• Wetlands Ordinance 

• Natural Features Setback Ordinance 

• Land Clearing Ordinance 

• Erosion Control Ordinance 

• Natural Area Overlay Zoning 

• Fertilizer Ordinance 

• Brownfield Development 

• Wellhead Protection Areas 

• Public Education and Outreach 
 

Many of these tools are complex and may have legal and financial considerations. Therefore, it is beyond 
the scope of this report to adequately describe each individual tool. However, the Livingston County 
Planning Department is available to offer our expertise and guidance on these and other policy options to 
best protect our County’s natural areas. 
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One of the more straightforward tools listed above that can be used in conjunction with this project is the 
Open Space Development or Planned Unit Development option.  When working with a developer 
proposing an open space development, a community may be able to negotiate what portions of the site 
are preserved. Using this project, a community can insist that high quality natural areas are preserved as 
open space, focusing residential land uses onto adjacent vacant or cleared land. Doing so will preserve 
high quality natural areas, while also serving as a selling point for the development. 
 

Conclusion 

 
Livingston County contains nearly 90,000 acres of natural ecosystems of varying quality. Identifying those 
areas that have the highest ecological quality can help decision makers improve land use planning and 
natural resource conservation efforts. 
 
This project provides sound scientific analysis of the County’s natural features. However, it is not intended 
to be the final step in evaluating the County’s natural areas. The project was based entirely on remote 
data at a regional scale. Field data should be gathered before site-level land use decisions are finalized.  
 
The natural environment is a critical consideration in land use planning. Knowing the ecological value of a 
specific site can improve decisions regarding that site’s future. Each individual site-specific land use 
decision contributes to the cumulative impact on regional ecological quality and a community’s quality of 
life.  
 
The Livingston County Planning Department looks forward to working with local officials, private interest 
groups, and property owners in the future to build on this report and improve natural resource protection 
across the County. 
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Michigan Natural Features Inventory (MNFI) Activitiesxlix 
 
The Michigan Natural Features Inventory (MNFI) has conducted many natural area surveys and studies 
throughout the state of Michigan over the past couple decades. The data maintained by MNFI is 
considered “the gold standard” for information on rare species because the data are well-vetted by 
scientists and managed via a common methodology. It is the primary source of biodiversity information 
used by all environmental regulatory agencies, both state and Federal, in Michigan, as well as by 
conservation planners.l  
 
As has been mentioned, the format and elements contained in this high-quality natural area assessment 

for Livingston County relies heavily previous Potential Conservation Areas (PCA) Assessments conducted 

by John J. Paskus, Program Leader – Conservation Planning, and Helen Enander, Information Technologist 

II, with MNFI. 

Below is provided a listing of the most recent PCA Reports and studies produced by MNFI which may be 
of benefit to local communities seeking more information as to the projects and processes that have been 
undertaken throughout the state in order to identify and assess high quality natural areas and potential 
conservation areas. 
 

MNFI Potential Conservation Area Reports and Related Reports 

 

• Paskus, J.J. and H.D. Enander. 2017. Oakland County Potential Natural Areas Assessment: 2017 
Update. Report to the Oakland County Economic Development & Community Affairs Department. 
East Lansing, MI. Report number MNFI 2017-17, 42 pp. + appendices. 

 

• Paskus, J. J., and H. D. Enander. 2011. Potential Conservation Areas Assessment and Natural 
Features Summary for Macomb and St. Clair Counties.  Report to Macomb County Planning and 
Economic Development. Report number 2011-03, 49 pp. 

 

• Hyde, D.A., J.J. Paskus, and H.D. Enander. 2008. Clinton, Eaton, and Ingham Counties Potential 
Conservation Areas: Providing Ecological Information for a Green Infrastructure Plan. Report to 
the Tri-County Regional Planning Commission, Lansing, MI. Report number MNFI 2008-11, 21 pp. 
+ appendices. 

 

• Hyde, D.A., J. J. Paskus, and H.D. Enander. 2008. Identifying and Prioritizing Potential Conservation 
Areas for Cass, Berrien, and Van Buren Counties. Report to the Southwest Michigan Planning 
Commission, St. Joseph, MI. Report number MNFI 2008 -, 16 pp. + appendices. 

 

• Hyde, D.A., J.J. Paskus and H.D. Enander. 2007. Barry County Potential Conservation Areas Report. 
Report to the Barry Conservation District, Hastings, MI. MNFI Report No. 2007-9, 16 pp. + 
appendices. 

 

• Hyde, D. A, Paskus, J.J. and H.D. Enander. 2007. Presque Isle County Potential Conservation Areas: 
Providing Ecological Information for a Green Infrastructure Plan. Report to Northeast Michigan 
Council of Governments, Gaylord, MI. Report number MNFI 2007-8, 22 pp. + appendices. 
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• Hyde, D.A., J. J. Paskus, and H.D. Enander. 2006.Genesee, Lapeer and Shiawassee Region  Potential 
Conservation Areas Report. Report for U.M. Flint’s Center for Applied Environmental Research, 
Flint, MI. Report No. 2006-14. 20 pp. 

 

• Paskus, J. J., H. D. Enander. 2004. Potential Conservation/Natural Areas Report. Report to the 
Oakland County Department of Planning and Economic Development, Pontiac, MI. 17 pp. 

 

• Paskus, J. J., H. D. Enander. 2004. Potential Conservation/Natural Areas Report. Report to the 
Macomb County Department of Planning and Economic Development. 15pp.  

 

• Paskus, J. J., M. Penskar, and H. D. Enander. 2002. Potential Conservation/Natural Areas Report. 
Report to the Oakland County Department of Planning and Economic Development, Pontiac, MI. 
14pp.  

 

• Paskus, J.J., M. Kost, J. Cooper, and P. Higman.  1999. Shiawassee-Huron Headwaters Inventory: 
Site Ecological Summaries.  A report to Oakland County, Planning and Economic Development 
Division, Pontiac, MI. 
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APPENDIX A 
2021 High Quality Natural Areas Inventory Update Process  

(Explanation of High-Quality Natural Areas Ranking Model) 



2021 High Quality Natural Area Inventory Update Process-

Comprehensive Explanation 

1. Update the High Quality Natural Areas Layer Geometry (Software: ArcGIS Pro 2.4):

The original geometry was created over 15 years ago and Livingston County has seen a lot of 
development in that time. To update the geometry, impervious data from the SEMCOG 2010 Land Cover 
dataset and the 2015 SEMCOG Building Footprints were utilized. Utilizing those datasets and the buffer 
tools within ArcGIS Pro, a 100ft buffer was built. Those layers are combined through the Merge 
Geoprocessing tool followed by the Dissolve Geoprocessing Tool.  

The buffered building and impervious layers were processed against the existing natural features 
geometry using the Erase Geoprocessing Tool. 



 

Once the impervious areas are removed, the Multipart to Singlepart Geoprocessing Tool  to make sure 
the remainder of the dataset contains only single part features and that overlaps are removed. 
 
All features that are under 10 acres are highlighted using the Select by Attributes Geoprocessing Tool 

o Shape_Area is less than 435600 (sq ft) 
o Remove the selected features using either the Delete Button in the Edit Tab or use the 

Delete Features Geoprocessing Tool. 
 
The Repair Geometry Geoprocessing Tool was then run to insure that the data is clear of any geometry 
errors. 
 
Remove Overlaps was done using the Dissolve Geoprocessing Tool 

o Uncheck “Create Multipart Features” 
 
Then a field was added to the dataset named “Acres” with the datatype “Double” 

 

 

Geometry was then calculated: 
o Area Units = Acres 
o Import Coordinate System from an existing published dataset such as 

Published.LOADER.Parcels 



2. Evaluate the Total Size of each Natural Feature: (pntsacre):

A Field was added: (pntsacre) 
o Alias = Total Size
o Data Type = Short

Results were than Saved 



A simple Select by Attributes geoprocess is then run to single out class of features and the Total Size 
(pntsacre) field is updated to reflect the appropriate score. A geoprocessing model was created to 
calculate the Total Acres Scores below. 

o Score each feature based on the following criteria
▪ 10 – 40 acres = 0
▪ > 40 – 80 Acres = 1
▪ > 80 – 240 Acres = 2
▪ > 240 Acres = 4



3. Evaluate the Core Size of each Natural Feature: (pntscore): 
 

A Field was added: (pntscore) 
o Alias = Size of Core Area 
o Data Type = Short 
o Included in Geoprocessing Model 

 

 
 

Using the Buffer geoprocessing tool, a buffer layer of -300 feet was created using the natural features 
layer. Then the acreage of the core area is calculated and and scored accordingly. 
 
A simple Select by Attributes geoprocess is run to single out class of features and the Size of Core Area 
(pntscore) field is then updated to reflect the appropriate score.  



A geoprocessing model was created to calculate the Size of Core Area Scores below. 

o Score each feature based on the following criteria
▪ 0 – 60 acres = 0
▪ > 60  – 120 acres = 2
▪ > 120 – 230 acres = 4
▪ >  230 acres = 8



4. Evaluate the Stream Corridor (Length) of each Natural Feature: (pnts-rvr):

A Field is added: (pntsrvr)
o Alias = Stream Corridor (Length)
o Data Type = Short
o Included in Geoprocessing Model

Natural features areas are intersected with the county rivers and streams layer using the Intersect 
Geoprocessing Tool.  

The resulting layer is then run though the Dissolve Geoprocessing Tool by the ObjectID of the Natural 
Features (Natural Features FID).  

o The SUM for the feature length in meters is calculated



A simple Select by Attributes geoprocess is run to single out class of features and Stream Corridor (Length) 
(pntsrvr) field is updated to reflect the appropriate score.  

A geoprocessing model was created to calculate the Stream Corridor (Length) Scores below. 

Score each feature based on the following criteria 
o No streams = 0
o 0 - 400 meters = 1
o > 400 - 800 meters = 2
o > 800 - 1600 meters = 3
o > 1600 - 3200 meters = 4
o > 3200 meters = 6



5. Evaluate the Connectivity Percentage of each Natural Feature: (pntsconnper):

Natural Features areas are run through the Buffer Geoprocessing Tool using a .25 mile value. 

The natural features area boundary is removed from the buffered area using the Erase Georprocessing 
Tool 

The buffered layer is then overlaid with the Natural Features Areas using the Intersect Geoprocessing Tool 

The resulting features are compared by Natural Features FID in the Buffer FID and Intersect FID Fields. 

o Features with Matching FIDs are removed
o The remaining features are run through the Dissolve Geoprocessing Tool using those Natural

Features FID fields.
o Using Calculate Geometry, the Area in acres is calculated for each feature and that value is

divided by the area of the entire natural features area buffer.

- Score each feature based on the following criteria 
o 0 – 11% = 0
o > 11 – 22%  = 2
o > 22 – 33%  = 3
o > 33%  = 4



6. Evaluate the Connectivity Proximity of each Natural Feature: (pntsconnprox): 

 

 
 

Score each feature based on the following criteria: 
 

o Zero Features within 100ft = 0 
o One Feature within 100ft = 1 
o Two Features within 100ft = 2 
o Three Features within 100ft = 3 
o Four or More Features within 100ft = 4 

 
 

 

 

 

 

 

 

 

 

 

 

 



7. Evaluate the Restorability of each Natural Feature: (pntsrestor):

Score each feature based on the following criteria: 

o 0 – 35% = 0
o > 35 – 65%  = 2
o > 65%  = 3



8. Evaluate the Vegetation Quality (by Area) of each Natural Feature: (pnts-vegsize): 

 

 
 

Score each feature based on the following criteria: 
 

o 0 – 10 acres = 0 
o > 10  – 40 acres = 1 
o > 40 – 80 acres = 2 
o > 80 – 160 acres =3 
o >  160 acres = 4 

 

9. Evaluate the Vegetation Quality (by Percentage) of each Natural Feature: (pnts-vegper): 

During the previous process, the 1800 Presettlement Land Cover layer was used to determine vegetation 
quality. That layer was intersected with the 2000 SEMCOG Land Use (Woodland and Wetland 
Classification Only) as well as the 2010 SEMCOG Land Cover (Open Space & Trees Classifications Only) to 
try and remove as much non-presettlement vegetation that no longer exists. 

 
Score each feature based on the following criteria: 
 

o 0 – 10% = 0 
o > 10 – 30%  = 1 
o > 30 – 65%  = 2 
o > 65 - 100%  = 4 

 
 



10. Evaluate the Biorarity of each Natural Feature: (pntsbiorarity):

Known element occurrences increase the significance of a site and increase the bio rarity score. 
o The location of quality natural communities and rare species tracked by MNFI are often,

although not always, indicative of quality of a site

Intersect the Natural Features area with the Bio Rarity Layer: 

Dissolve the intersected feature class based on the Natural Features OID 
o Run Statistics on the following fields:

▪ "ECO_VALU"= MAX



Calculate the Bio Rarity Score: 
o Add Field:

▪ Field Name = pntsbiorarity
▪ Data Type = Short Integer
▪ Field Alias = Bio Rarity Score



Calculate the Bio Rarity Score using the following critera: 
 

o Values determined by Jenk’s Optimizations, “Natural Breaks”,  
▪ Classification was based on possible “ECO_VALU” attributes across Livingston County. 

o Biorarity Score = 0  
o Biorarity Score > 0.5 – 15.75 = 1 
o Biorarity Score > 15.75 – 25.5 = 2 
o Biorarity Score > 25.5 – 39.38 = 3 
o Biorarity Score > 39.38 – 68.25 = 4 

 
Join the pntsbiorarity field to the Natural Features layer using the OID: 

o Calculate NULL values in pntsfrag to 0 after the field join 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 



Below is a geoprocessing model showing the order and flow of the process 



11. Evaluate the Parcel Fragmentation of each 

Natural Feature: (pntsfrag): 

Measures the feasibility of conservation for the site by 
analyzing number of parcels and their size. This process is 
calculated by multiplying the percentage of area contained 
by the largest parcel in the site by the mean parcel size of 
the site.  

 
Intersect – Natural Features with County Parcels 

 
 

 

Calculate Field - Acreage of Parcel Fragments: 
 

o Utilize the “GIS_Acres” field resulting from within 
the intersected dataset 

o Use the following python expression to calculate 
acreage 
▪ "!Shape_Area! / 43560" 

 

 

Dissolve intersected data by the OID and Acres from the 
Natural Features (dissolve field): 
 

o Run Statistics on the following fields 
▪ “GIS_Acres” = MAX 
▪ “GIS Acres” = MEAN” 

 



Calculate Largest Parcel Percentage: 
o Add Field:

▪ Field Name = lg_perc
▪ Data Type = Double
▪ Field Alias = Largest Parcel Percentage



o Calculate lg_perc using the following python expression,
▪ "!MAX_GIS_Acres! / !Acres!"



Calculate Parcel Fragmentation Score: 

o Add Field: 
 
▪ Field Name = frag_calc 
▪ Data Type = Double 
▪ Field Alias = Fragmentation Calculation 

o Calculate frag_calc using the following python expression, 
▪ "!lg_perc!  *  !MEAN_GIS_Acres!" 

 
o Add Field: 

 
▪ Field Name = pntsfrag 
▪ Data Type = Double 
▪ Field Alias = Parcel Fragmentation Score 

 
Calculate the Parcel Fragmentation Score using the following critera: 
 

o Values determined by Jenk’s Optimizations, “Natural Breaks”,  
▪ changes in Natural Feature size may change the classification values 

o 0 – 3.52 acres = 0 
o > 3.52 – 9.04 acres = 1 
o > 9.04 – 20.99 acres = 2 
o > 20.99 – 43.84 acres =3 
o >  43.84 acres = 4 

 
Join the pntsfrag field to the Natural Features layer using the OID: 

o Calculate NULL values in pntsfrag to 0 after the field join 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Below is a geoprocessing model showing the order and flow of the process 
 

  



12. Calculate the Final Priority Score for each Natural Feature: (pntstotal & priority Fields): 

 

Calculate the total score and assign the Priority Classification for each Natural Area. 
 
Add new fields to the Natural Features Dataset: 

o pntstotal 
▪ Field Type = Short Integer 
▪ Field Alias = Total Points 

o priority 
▪ Field Type = Short Integer 
▪ Field Alias = Priority Class 

o Calculate pntstotal using the following python expression, 
▪ "!pntsacre!+!pntscore!+!pntsrvr!+!pntsconnper!+!pntsconnprox!+!pntsrestor!+!pntsvegsize!+!

pntsvegper!+!pntsbiorarity!+!pntsfrag!" 
o Calculate priority based on the following values in the pntstotal field 

▪ Priority “1” = “pntstotal > 16” 
▪ Priority “2” = “pntstotal = < 16 and pntstotal > 10” 
▪ Priority “3” = “pntstotal = < 10” 

 
- Below is a geoprocessing model showing the order and flow of the process 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 
Livingston County High Quality Natural Areas by City, Township and Village 
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Charter Township of Brighton
High Quality Natural Areas – 2021

Interstate

US Highway

State Highway

Major Road

Minor Road

Waterbody

High Quality Natural Areas

Priority Class and Score

Priority 1 (17 - 45)

Priority 2 (11 - 16)

Priority 3 (0-10)

High Quality Natural Areas are defined as places on the landscape dominated by native
vegetation that have various levels of potential for harboring high quality natural areas and
unique natural features. Scoring criteria used to prioritize sites included: total size, size of core
area, length of stream corridor, landscape connectivity, restorability of surrounding land, parcel
fragmentation, vegetation quality, and biological rarity score.

Data Sources: Livingston County GIS, Natural Features Inventory (MNFI) Biotics Database, SEMCOG
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City of Brighton
High Quality Natural Areas – 2021

Interstate
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State Highway

Major Road

Minor Road

Waterbody

High Quality Natural Areas

Priority Class and Score

Priority 1 (17 - 45)

Priority 2 (11 - 16)

Priority 3 (0-10)

High Quality Natural Areas are defined as places on the landscape dominated by native
vegetation that have various levels of potential for harboring high quality natural areas and
unique natural features. Scoring criteria used to prioritize sites included: total size, size of core
area, length of stream corridor, landscape connectivity, restorability of surrounding land, parcel
fragmentation, vegetation quality, and biological rarity score.

Data Sources: Livingston County GIS, Natural Features Inventory (MNFI) Biotics Database, SEMCOG
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City of Howell
High Quality Natural Areas – 2021
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Minor Road

Waterbody

High Quality Natural Areas

Priority Class and Score

Priority 1 (17 - 45)

Priority 2 (11 - 16)

Priority 3 (0-10)

High Quality Natural Areas are defined as places on the landscape dominated by native
vegetation that have various levels of potential for harboring high quality natural areas and
unique natural features. Scoring criteria used to prioritize sites included: total size, size of core
area, length of stream corridor, landscape connectivity, restorability of surrounding land, parcel
fragmentation, vegetation quality, and biological rarity score.

Data Sources: Livingston County GIS, Natural Features Inventory (MNFI) Biotics Database, SEMCOG
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Cohoctah Township
High Quality Natural Areas – 2021
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Minor Road

Waterbody

High Quality Natural Areas

Priority Class and Score

Priority 1 (17 - 45)

Priority 2 (11 - 16)

Priority 3 (0-10)

High Quality Natural Areas are defined as places on the landscape dominated by native
vegetation that have various levels of potential for harboring high quality natural areas and
unique natural features. Scoring criteria used to prioritize sites included: total size, size of core
area, length of stream corridor, landscape connectivity, restorability of surrounding land, parcel
fragmentation, vegetation quality, and biological rarity score.

Data Sources: Livingston County GIS, Natural Features Inventory (MNFI) Biotics Database, SEMCOG
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Conway Township
High Quality Natural Areas – 2021
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Priority Class and Score

Priority 1 (17 - 45)

Priority 2 (11 - 16)

Priority 3 (0-10)

High Quality Natural Areas are defined as places on the landscape dominated by native
vegetation that have various levels of potential for harboring high quality natural areas and
unique natural features. Scoring criteria used to prioritize sites included: total size, size of core
area, length of stream corridor, landscape connectivity, restorability of surrounding land, parcel
fragmentation, vegetation quality, and biological rarity score.

Data Sources: Livingston County GIS, Natural Features Inventory (MNFI) Biotics Database, SEMCOG
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Priority Class and Score

Priority 1 (17 - 45)

Priority 2 (11 - 16)

Priority 3 (0-10)

High Quality Natural Areas are defined as places on the landscape dominated by native
vegetation that have various levels of potential for harboring high quality natural areas and
unique natural features. Scoring criteria used to prioritize sites included: total size, size of core
area, length of stream corridor, landscape connectivity, restorability of surrounding land, parcel
fragmentation, vegetation quality, and biological rarity score.

Data Sources: Livingston County GIS, Natural Features Inventory (MNFI) Biotics Database, SEMCOG
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Priority Class and Score

Priority 1 (17 - 45)

Priority 2 (11 - 16)

Priority 3 (0-10)

High Quality Natural Areas are defined as places on the landscape dominated by native
vegetation that have various levels of potential for harboring high quality natural areas and
unique natural features. Scoring criteria used to prioritize sites included: total size, size of core
area, length of stream corridor, landscape connectivity, restorability of surrounding land, parcel
fragmentation, vegetation quality, and biological rarity score.

Data Sources: Livingston County GIS, Natural Features Inventory (MNFI) Biotics Database, SEMCOG
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Green Oak Charter Township
High Quality Natural Areas – 2021
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Minor Road

Waterbody

High Quality Natural Areas

Priority Class and Score

Priority 1 (17 - 45)

Priority 2 (11 - 16)

Priority 3 (0-10)

High Quality Natural Areas are defined as places on the landscape dominated by native
vegetation that have various levels of potential for harboring high quality natural areas and
unique natural features. Scoring criteria used to prioritize sites included: total size, size of core
area, length of stream corridor, landscape connectivity, restorability of surrounding land, parcel
fragmentation, vegetation quality, and biological rarity score.

Data Sources: Livingston County GIS, Natural Features Inventory (MNFI) Biotics Database, SEMCOG
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High Quality Natural Areas – 2021
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High Quality Natural Areas

Priority Class and Score

Priority 1 (17 - 45)

Priority 2 (11 - 16)

Priority 3 (0-10)

High Quality Natural Areas are defined as places on the landscape dominated by native
vegetation that have various levels of potential for harboring high quality natural areas and
unique natural features. Scoring criteria used to prioritize sites included: total size, size of core
area, length of stream corridor, landscape connectivity, restorability of surrounding land, parcel
fragmentation, vegetation quality, and biological rarity score.

Data Sources: Livingston County GIS, Natural Features Inventory (MNFI) Biotics Database, SEMCOG
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High Quality Natural Areas – 2021
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Priority 3 (0-10)

High Quality Natural Areas are defined as places on the landscape dominated by native
vegetation that have various levels of potential for harboring high quality natural areas and
unique natural features. Scoring criteria used to prioritize sites included: total size, size of core
area, length of stream corridor, landscape connectivity, restorability of surrounding land, parcel
fragmentation, vegetation quality, and biological rarity score.

Data Sources: Livingston County GIS, Natural Features Inventory (MNFI) Biotics Database, SEMCOG
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Hartland Township
High Quality Natural Areas – 2021
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Priority 3 (0-10)

High Quality Natural Areas are defined as places on the landscape dominated by native
vegetation that have various levels of potential for harboring high quality natural areas and
unique natural features. Scoring criteria used to prioritize sites included: total size, size of core
area, length of stream corridor, landscape connectivity, restorability of surrounding land, parcel
fragmentation, vegetation quality, and biological rarity score.

Data Sources: Livingston County GIS, Natural Features Inventory (MNFI) Biotics Database, SEMCOG
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Howell Township
High Quality Natural Areas – 2021
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Priority Class and Score
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Priority 2 (11 - 16)

Priority 3 (0-10)

High Quality Natural Areas are defined as places on the landscape dominated by native
vegetation that have various levels of potential for harboring high quality natural areas and
unique natural features. Scoring criteria used to prioritize sites included: total size, size of core
area, length of stream corridor, landscape connectivity, restorability of surrounding land, parcel
fragmentation, vegetation quality, and biological rarity score.

Data Sources: Livingston County GIS, Natural Features Inventory (MNFI) Biotics Database, SEMCOG
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Iosco Township
High Quality Natural Areas – 2021
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High Quality Natural Areas are defined as places on the landscape dominated by native
vegetation that have various levels of potential for harboring high quality natural areas and
unique natural features. Scoring criteria used to prioritize sites included: total size, size of core
area, length of stream corridor, landscape connectivity, restorability of surrounding land, parcel
fragmentation, vegetation quality, and biological rarity score.

Data Sources: Livingston County GIS, Natural Features Inventory (MNFI) Biotics Database, SEMCOG
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Marion Township
High Quality Natural Areas – 2021
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Priority 2 (11 - 16)

Priority 3 (0-10)

High Quality Natural Areas are defined as places on the landscape dominated by native
vegetation that have various levels of potential for harboring high quality natural areas and
unique natural features. Scoring criteria used to prioritize sites included: total size, size of core
area, length of stream corridor, landscape connectivity, restorability of surrounding land, parcel
fragmentation, vegetation quality, and biological rarity score.

Data Sources: Livingston County GIS, Natural Features Inventory (MNFI) Biotics Database, SEMCOG
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Oceola Township
High Quality Natural Areas – 2021
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Priority Class and Score

Priority 1 (17 - 45)

Priority 2 (11 - 16)

Priority 3 (0-10)

High Quality Natural Areas are defined as places on the landscape dominated by native
vegetation that have various levels of potential for harboring high quality natural areas and
unique natural features. Scoring criteria used to prioritize sites included: total size, size of core
area, length of stream corridor, landscape connectivity, restorability of surrounding land, parcel
fragmentation, vegetation quality, and biological rarity score.

Data Sources: Livingston County GIS, Natural Features Inventory (MNFI) Biotics Database, SEMCOG
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Putnam Township
High Quality Natural Areas – 2021

Interstate

US Highway

State Highway

Major Road

Minor Road

Waterbody

High Quality Natural Areas

Priority Class and Score

Priority 1 (17 - 45)

Priority 2 (11 - 16)

Priority 3 (0-10)

High Quality Natural Areas are defined as places on the landscape dominated by native
vegetation that have various levels of potential for harboring high quality natural areas and
unique natural features. Scoring criteria used to prioritize sites included: total size, size of core
area, length of stream corridor, landscape connectivity, restorability of surrounding land, parcel
fragmentation, vegetation quality, and biological rarity score.

Data Sources: Livingston County GIS, Natural Features Inventory (MNFI) Biotics Database, SEMCOG
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Tyrone Township
High Quality Natural Areas – 2021
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Priority Class and Score

Priority 1 (17 - 45)

Priority 2 (11 - 16)

Priority 3 (0-10)

High Quality Natural Areas are defined as places on the landscape dominated by native
vegetation that have various levels of potential for harboring high quality natural areas and
unique natural features. Scoring criteria used to prioritize sites included: total size, size of core
area, length of stream corridor, landscape connectivity, restorability of surrounding land, parcel
fragmentation, vegetation quality, and biological rarity score.

Data Sources: Livingston County GIS, Natural Features Inventory (MNFI) Biotics Database, SEMCOG
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Unadilla Township
High Quality Natural Areas – 2021
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Priority Class and Score

Priority 1 (17 - 45)

Priority 2 (11 - 16)

Priority 3 (0-10)

High Quality Natural Areas are defined as places on the landscape dominated by native
vegetation that have various levels of potential for harboring high quality natural areas and
unique natural features. Scoring criteria used to prioritize sites included: total size, size of core
area, length of stream corridor, landscape connectivity, restorability of surrounding land, parcel
fragmentation, vegetation quality, and biological rarity score.

Data Sources: Livingston County GIS, Natural Features Inventory (MNFI) Biotics Database, SEMCOG
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High Quality Natural Areas are defined as places on the landscape dominated by native
vegetation that have various levels of potential for harboring high quality natural areas and
unique natural features. Scoring criteria used to prioritize sites included: total size, size of core
area, length of stream corridor, landscape connectivity, restorability of surrounding land, parcel
fragmentation, vegetation quality, and biological rarity score.

Data Sources: Livingston County GIS, Natural Features Inventory (MNFI) Biotics Database, SEMCOG
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High Quality Natural Areas are defined as places on the landscape dominated by native
vegetation that have various levels of potential for harboring high quality natural areas and
unique natural features. Scoring criteria used to prioritize sites included: total size, size of core
area, length of stream corridor, landscape connectivity, restorability of surrounding land, parcel
fragmentation, vegetation quality, and biological rarity score.

Data Sources: Livingston County GIS, Natural Features Inventory (MNFI) Biotics Database, SEMCOG
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