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I N T R O D U C T I O N  
Conservation Districts in Michigan are organized under Public Act 297 of 1937. Michigan’s Conservation 
Districts are locally controlled resource management agencies, created by concerned landowners and 
administered by publicly elected boards of directors.  
 
Created to serve as stewards of natural resources, Michigan’s Conservation Districts take an ecosystem 
approach to conservation and protection. Conservation Districts provide connections between land 
managers and a host of conservation service providers that include state, federal, and local 
governments and conservation organizations. The delivery of these efforts allows residents to manage 
their private lands for a cleaner, healthier Michigan. It allows the public a point of access in their 
communities when questions arise on how to manage natural resources. 
 
The Monroe Conservation District 2022 Conservation Needs Assessment (CNA) and Strategic Plan will be 
used to guide the efforts of the Monroe Conservation District through 2027. Every five years, the District 
conducts a CNA survey to identify natural resource and environmental concerns in Monroe County, how 
residents use the Conservation District, and how the Monroe Conservation District can best assist 
residents. This year, the Monroe Conservation District is making a concerted effort to seek feedback 
from engaged stakeholder groups, governmental staff, environmental organizations, and farmers. The 
data is used to assist the District’s staff in planning for the next five years and guide the types of 
programs and assistance offered.  
 
This planning process and this report include three parts, which are described below. 

1. The first part of the report provides an overview of the natural resources found in Monroe 
County as well as the relevant planning significance related to each resource. The background 
information is organized into several main categories: geology; soils; topography, drainage, and 
flood zones; wildlife and habitat; groundwater; surface water; and land use. 

2. The second part of the planning process consists of the engagement effort and the 5-year online 
survey, which was used to solicit ideas and suggestions from stakeholders, local officials, staff, 
and residents. 

3. Once the survey was compiled, the third part involves the development of an action plan to 
support the District’s action for the next five years. This phase also included preparation of a full 
draft of the CNA report, which was presented to the Board of Directors prior to submittal. 

 
The main tasks to accomplish this work effort consisted of: 

• Providing an overview of the natural resources found in Monroe County. 
• Developing an online CNA survey. 
• Seeking input from stakeholders and residents on resource issues and concerns. 
• Summarizing the information obtained and identify the District’s priority issues for the next five-

year period. 
• Update the District’s long-range strategic plan, which identifies actions the District will take to 

address the priority issues outlined in the CNA. 
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B A C K G R O U N D  I N F O R M A T I O N  
The natural features of Monroe County have played a major role in influencing and attracting growth 
and development to the area. The County is in an area of little topographic relief with landforms and 
soils a result of glaciation and its position as a coastal area on the Great Lakes. The soils of Monroe 
County are generally silt loams and clay loams, with some large areas of sandy soils in the west part of 
the County. These soils are well suited for agricultural use, especially when drained, but often have 
limitations for development, primarily due to wetness and inability to support on-site wastewater 
treatment facilities. Poor drainage and wetness often present challenges in the development of 
recreational facilities and careful attention needs to be paid to surface and sub-surface drainage when 
designing recreational sites in most areas of the County. 
 
Surface waters in Monroe County include an extensive Lake Erie coastline as well as a network of rivers, 
streams, and drains, which, for the most part, flow in an easterly direction draining into Lake Erie. The 
largest river in the County is the River Raisin. The River Raisin provides great opportunities for outdoor 
recreation, especially fishing and canoeing, with the large areas of open space fronting the river also 
having potential for a wide variety of recreational pursuits. The Lake Erie coastal zone also has great 
potential to provide for recreational needs, including swimming, boating, hunting, and fishing. 
 
Monroe County contains a variety of natural areas, including woodlands, wetlands, shorelines, and open 
spaces. Woodlands in Monroe County include both upland and lowland hardwood forests. However, 
little remains of the extensive pre-settlement forest communities of the area, with most of the present 
woodlands being small, 10- to 60-acre woodlots scattered throughout the County. The remaining 
woodlands in the County do provide potential for recreation, especially for hiking, natural history 
interpretation, and scenic beauty. 
 
The wetlands in Monroe County are like the woodlands in that the large expanses of pre-settlement 
wetlands, both coastal and upland, have been reduced to small, scattered areas. Coastal wetlands have 
been reduced primarily due to shoreline structures such as dikes and seawalls, but significant wetlands 
exist at Pointe Mouillee, Sterling State Park, Pointe-aux-Peaux State Wildlife Area, Erie Marsh, and Plum 
Creek Bay. Endangered plant species in Monroe’s coastal wetlands include the Rose Mallow and the 
American Lotus. Upland wetlands have been reduced due to filling, subsurface drainage, and drain 
construction undertaken to improve agriculture. Most upland wetlands are forested and are less than 20 
acres in size. Both upland and coastal wetlands provide opportunities such as hiking, nature viewing, 
hunting, and environmental education. 
 
Four State Game Areas (Pointe Mouillee, Erie, Petersburg, and Crystal Waters) provide opportunities for 
hunting and viewing wildlife. The Detroit River International Wildlife Refuge, which includes Lake Erie 
coastal areas in Monroe County, has a great potential for offering water and wildlife related recreational 
opportunities. The coastal marshes provide habitat for a great diversity of wildlife, including several 
endangered or threatened species of reptiles and birds as well as large numbers of migratory waterfowl. 
Fishing is also a significant wildlife related recreational pursuit. Lake Erie is especially noted for its 
walleye and perch fisheries, while the River Raisin provides significant opportunities to catch bass, pike, 
and other game fish. 
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As a relatively rural area located near the large urban centers of Detroit and Toledo, Monroe County 
receives large numbers of tourists that are an important element in Monroe County’s economy. The 
many marinas and boat ramps along the Lake Erie and River Raisin shorelines attract people from 
throughout the region, as does the fishing and hunting opportunities of the coastal wetlands. Nature 
enthusiasts are also drawn to Monroe’s coastal marshes to view the large numbers and diversity of 
resident and migratory birds. The many orchards, berry farms, nurseries, and other farm related 
business in the County attract tourists during the appropriate seasons.  
 
The following background information is a description of Monroe County’s natural resources and is an  
excerpt from the 2010 Monroe County Comprehensive Plan. 
 

G E O G R A P H Y  

From prehistoric times, to the original French Canadian settlements, to modern, industrialized society, 
the geographical setting of Monroe County and its surroundings have influenced its economy, 
development patterns, transportation methods, and many other facets of daily life. 
 
Planning Significance:  

• Urbanization pressure from Toledo, Detroit, and Ann Arbor presents challenges for retaining 
rural character while also providing opportunities for employment, markets, and culture. 

• The Great Lakes shoreline provides opportunities for recreation and habitat, for industrial 
development, and for tourism, while also presenting flooding concerns. 

 
L o c a t i o n  

Monroe County is located in the 
southeastern-most corner of the 
State of Michigan and borders 
the State of Ohio (Lucas County) 
to the south, Lenawee County to 
the west and Washtenaw and 
Wayne Counties to the north. 
The Lake Erie shoreline forms 
the eastern border of the 
County. 
 
 
 
 

Figure 1. Regional Setting 
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R e g i o n a l  S e t t i n g   

As part of the southeast Michigan and northwest Ohio region, Monroe County is part of a region that is 
characterized by the Great Lakes, the transportation industry, agricultural production, and midwestern 
values, among other influences. Monroe County is considered part of both the Toledo and Detroit 
metropolitan area. The 2000 Census considers portions of northern Monroe County as part of the 
Detroit Urbanized Area, and parts of southern Monroe County as part of the Toledo Urbanized Area. In 
2000, the City of Monroe and portions of surrounding townships were designated as the Monroe 
Urbanized Area, the first time Monroe has received this designation. 
 
The Census also considers Monroe County, along with nine other southeast Michigan counties as the 
Detroit-Ann Arbor-Flint Consolidated Metropolitan Statistical Area (CMSA) as well as part of the six-
county Detroit Primary Metropolitan Statistical Area.  
 
Monroe County is an active member of both the Southeast Michigan Council of Governments (SEMCOG) 
and the Toledo Metropolitan Area Council of Governments (TMACOG). 
 
I n f l u e n c e s  o f  S u r r o u n d i n g  A r e a s   

Despite its proximity to the urban centers of Detroit, Ann Arbor and Toledo, Monroe County has man-
aged to retain a unique identity characterized by a rural landscape, historic small and medium sized 
towns, with a limited amount of suburban and commercial development. However, the influence of 
these three urban centers can be felt, especially in the border communities of Bedford Township, adja-
cent to Toledo, and Berlin Township, adjacent to the “Downriver” area of the Detroit area. The Detroit – 
Toledo influence is also 
felt in the major railroads 
and highways that pass 
through the county in a 
north-south direction, in 
the manufacturing indus-
tries – primarily related 
to automotive and steel, 
and in the energy pro-
duction (three major 
power plants are located 
in the county). Monroe 
benefits from its proximi-
ty to the airports in De-
troit and Toledo, to the 
major universities and 
medical centers in the 
region, and in the em-
ployment opportunities 
that this region offers. 

Figure 2. Monroe County Municipalities 
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G E O L O G Y  

Much of what makes Monroe County unique in terms of land use planning, growth and development 
has its origins millions of years ago when Michigan’s bedrock was formed. The landscape was then 
reshaped in the most recent ice ages and then again by the early Great Lakes. 
 
Planning Significance:  

• Shallow bedrock creates opportunities for mineral resource exploitation, while providing 
challenges for groundwater issues and public health. 

• The presence of karst formations presents special concerns for development and groundwater 
protection. 

 
B e d r o c k  F o r m a t i o n s   

Monroe County is located in the southeast rim of a geological region known as the Michigan basin, 
which, in this area, is characterized by successive bands of sedimentary rock, which become relatively 
younger from the southeast to 
the northwest. The County is 
underlain by Paleozoic rock 
strata consisting mainly of lime-
stone and dolomite (carbonate 
rocks) with some sandstone and 
shale.  
 
The bedrock surface tilts slightly 
to the northwest, and is topo-
graphically irregular, with many 
valleys and ridges. Throughout 
much of the county, the 
bedrock is within 10 or 20 feet 
of the surface, and in a few 
locations, the rock is exposed. In 
general, the depth to bedrock 
increases in a southeast to 
northwest direction, with much 
of Milan Township containing 
over 100 feet of unconsolidated 
materials (overburden) between 
the surface and the bedrock. 
 

Figure 3. Bedrock Geology of Monroe County 

 
Source: Mozola, 1970 
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In the areas of the county where the bedrock is close to the surface, several of the formations have 
proven economically useful. No 
metallic minerals are present, but 
the Dundee Limestone has 
proven useful for cement 
production and the Sylvania 
Sandstone for high quality glass 
manufacturing. Many quarries 
have operated over the years for 
the production of building 
materials, including cut stone and 
crushed aggregate. Oil and gas 
wells have been drilled in the 
area with very limited amounts of 
economic success. Perhaps the 
most important resource 
extracted from the subsurface in 
Monroe County is the 
groundwater, which is usually 
easily obtained from the porous 
and fractured bedrock. 
 

K a r s t   

In some areas of Monroe County, 
the underlying carbonate rocks 
have dissolved because of contact 
with mildly acidic water, forming 
what is known as karst. Karst 
landforms present a variety of 
unique challenges in planning, as 
the presence of these under-
ground voids can lead to 
sinkholes, caves, and other 
unstable, and sometimes 
changing, surface topography. 
Karst formations may also have 
serious impacts on groundwater 
quality and quantities, as the 
dissolved rock may create direct 
conduits between the surface and 
underground water, providing a 
potential pathway for the 
pollution of drinking water 
sources. 

Figure 4. Depth to Bedrock 

 
Source: Mozola, 1970 

Figure 5. Known and Suspected Sinkholes  

 
Source: Monroe County Planning Department 
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Due to the hidden nature of karst, it is difficult to be certain exactly where in the county these 
formations exist. However, karst sinkholes were found in many areas of Whiteford Township, as well in 
other locations. A unique karst feature known as the Great Sulfur Spring is located in the Erie Marsh, 
which is a tufa mound spring fed from the karstic bedrock aquifer. 
 

G l a c i a l  G e o l o g y   

Almost the entire State of Michigan is covered by glacially deposited material, known as glacial drift. 
Although many parts of the state have complex hills, ridges, and valleys, which were the result of glacial 
features such as moraines, eskers, and kames, Monroe County owes its general lack of topographic relief 
to ancient lakebeds. The bedrock in Monroe is, in general, directly overlain by a layer of clay till, 
deposited as a till plain by receding glaciers. This till layer is, in turn, overlain by glacial lakebed 
sediments, composed of various textures, but primarily lake plain clay and lake plain sand. Beach ridges, 
deposited as ancient Lake Erie successively rose and fell over time, left long sandy ridges in the western 
half of the county running roughly parallel to the present shoreline.  
 
In general, the glacial deposits in Monroe County are fairly thin when compared to much of the Lower 
Peninsula, where there may be several hundred feet of material. The thickness of glacial deposits in 
Monroe varies from none (rock outcroppings) in Stony Point and other scattered locations to over 150 
feet in Milan Township. This thin drift layer has proved useful for stone quarrying, but can occasionally 
be troublesome for the construction of underground sewer and water lines. The majority of water wells 
in Monroe County are in bedrock, with the clay till layers providing a degree of protection from the 
more easily contaminated perched ground water that exists within the overlying drift. 
 
Although some sandy deposits were mined commercially, there are no economically significant deposits 
of glacial materials such as gravel or sand, in Monroe County, unlike many areas of Michigan where 
there are ample supplies of this type of aggregate. Much of the stone for roadway beds and other 
construction in the area is derived from crushed stone.  
 
References: 
Sherzer, W. H. 1900. Geological Report on Monroe County Michigan. Volume VII of Geological Survey of Michigan - 
Lower Peninsula – 1896-1900. Michigan Board of Geological Survey. 
Mozola, A.J. 1970. Geology for Environmental Planning in Monroe County. Michigan Geological Survey Division 
Report of Investigation 13.  
Nicholas, J.R., G.L. Rowe, and J.R. Brannen. 1996. Hydrology, Water Quality, and Effects of Drought in Monroe 
County, Michigan. U.S. Geological Survey - Water Resources Investigations Report 94-4161. 
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S O I L S  

The soils of Monroe County have been extensively studied and mapped, and detailed information is 
available on the various properties of the different types of soils found in the county. In different areas 
of the county, the soils will provide unique sets of opportunities and limitations for such uses as 
agriculture, forestry, building site development, on-site waste water disposal, and road construction.  
 
Planning Significance:  

• Especially productive farmland soils are present in Monroe County, although, in general, 
subsurface drainage is necessary to prevent wetness. The band of sandier soils which runs north 
south in the western part of the county is less productive for agriculture but contains some of 
the county’s most important forestlands. 

• Widespread areas of poorly drained soils present limitations for urban development and the use 
of septic systems for wastewater disposal. 

 
The soils of Monroe County range from well-drained sandy soils to very poorly drained clay and silt soils. 
Most soils are nearly level and either lake plain soils or outwash plains. A large percentage of the soils 
are considered either prime farmland soils or soils of local importance. “Prime farmland” those areas 
with soils considered by the USDA as having the best combination of physical and chemical properties 
for producing food, forage, fiber, and oilseed crops. In addition to prime farmland, state and local soil 
conservation agencies have identified “farmlands of local importance” which are considered nearly as 
productive as prime farmland. In Monroe County, the farmlands of local importance are generally 
sandier soils, which have especially high potential for the production of vegetable and other specialty 
crops.  

Figure 6. General Soils Map 

 
Source: USDA Monroe County Soil Survey (1981) 
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Many areas within Monroe County have severe limitation for development due to poor drainage. In the 
past, the County Sanitary Code prevented development or required large lots in areas with soils with low 
permeability. Both the expansion of areas served by sanitary sewers and the development of mounded 
or alternative septic system designs have resulted in more development in areas which were once seen 
as unsuitable.  

 
References: 
Bowman, William. 1981. Soil Survey of Monroe County, Michigan. US Department of Agriculture, Soil Conservation 
Service. 
 

Figure 7. Important Farmlands  

 
Source: USDA Monroe County Soil Survey (1981) & Natural Resource Conservation Service 
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T O P O G R A P H Y ,  D R A I N A G E  A N D  F L O O D  Z O N E S  

Monroe County is a fairly level area of former lake bottom and glacial outwash plains. The topography of 
the county, along its Lake Erie shoreline, the presence of the lower portion of many rivers and streams, 
and poorly drained soils, makes the county particularly flood prone.  
 
Planning Significance:  

• Flood plains are, in general, poorly suited for urban development due to the risk to life and 
property. 

• Stream courses and their associated flood plains provide the county with a network of corridors 
potentially well suited for open space, natural habitat, and outdoor recreation. 

• The surface elevation in Monroe County ranges from a high point of 734 feet about sea level in 
the northwest corner of Milan Township to the Lake Erie shoreline, which has a mean elevation 
of 570 feet. The county is relatively flat, with a gentle slope from west to east. Almost all of the 
watercourses in the county flow from the west or northwest to the east or southeast.  

The Federal Emergency Management Administration (FEMA) has mapped the presence of flood hazard 
zones in Monroe County. For flood insurance purposes, the county has been mapped and divided into 
different flood hazard areas based on the frequency or probability of flooding. The 100-year flood zones 
have a 1% chance of flooding in any given year, while the 500-year flood zones have a 0.2% chance. The 
mapped floodways are the areas most severely affected by flooding and tend to contain high velocity 
waters during flood events. 

Figure 8. Surface Elevation  

 
Source: 2005 digital Elevation Model 
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Figure 10. Flood Zones  

 
Source: FEMA Flood Insurance Program, Q3 FIRM Maps 

 

Figure 9. Drainage Patterns  

 
Source: Michigan Geographic Information Center 
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W I L D L I F E  A N D  H A B I T A T  

Monroe County has a wide diversity of natural habitats, which contain an equally wide diversity of 
plants and animals. The Lake Erie coast, the River Raisin and other water bodies and their associated 
watersheds, and the underground aquifers of the region provide the county with a unique set of 
resources with unique opportunities and challenges. 
 
Planning Significance:  

• Historically, the settlement of Monroe County has introduced change to both upland and 
lowland natural habitats, with the few remaining intact natural areas being of increased 
significance. 

• Past practices regarding waste disposal, soil erosion, shoreline alterations, and wetland filling 
have resulted in the need for remedial action and restoration. 

• Existing natural areas vary in their importance due to their rarity, species diversity, level of 
disturbance, size, function, and other factors. Efforts can be taken to prioritize natural areas 
based on their importance. 

• A healthy natural environment, including clean air and water, is essential to life. The presence of 
natural areas and intact biological communities adds to the county’s value as a place to live and 
can have a significant impact on attracting visitors.  

• The presence of invasive species has had a significant impact on natural communities. The 
control of invasive species and the restoration of natural areas would help protect the area’s 
biodiversity. 

 
The combination of its rivers and waterways, its Great Lakes coast, its soils and bedrock, and its climate 
and geography gives Monroe County a unique combination of plants and animals. The health of these 
natural communities affects the quality of life for the human community. In addition, our impact on the 
land, air and water affects the quality of the natural communities. 
 
V e g e t a t i o n  

Prior to 1800, Monroe County contained a diverse mosaic of plant communities. Much of the area was 
forested with both upland and lowland forest types, but significant areas were covered by grasslands, 
savannahs, and marshland. Today, there are only a few scattered remnants of the large prairies and oak 
openings that once existed and which have become increasingly rare throughout the region. Likewise, 
the vast coastal wetlands that once existed have been significantly reduced. More common are the 
forested areas, although even forested land has mostly scattered, fragmented woodlots rather than 
large, unbroken areas of natural habitat. The largest intact woodlands are located in the western part of 
the county in areas with sandy, well-drained soils. Significant areas of floodplain forests exist along some 
of the major rivers and streams, particularly the Saline River, the Macon River, Stony Creek, the River 
Raisin and the Huron River. Although there is limited forest and woodlot management, forestry is not 
considered an important economic activity. 
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The wildlife of the area includes deer, rabbit, fox, muskrat, coyote, squirrel, raccoon, opossum, and a 
variety of other small mammals. Hunting is enjoyed primarily on private lands and within the four state 
game areas (Pte. Mouillee, Erie, Petersburg, and Crystal Waters). Monroe County’s shoreline has always 
been an important destination for waterfowl hunting.  
 
As well as waterfowl, Monroe County also provides important habitat for resident and migratory 
songbirds, birds of prey, shorebirds, and other types of birds. Woodlots, coastal wetlands, floodplain 
forests, and open fields present diverse habitat, which makes Monroe County a destination for birders 
and others interested in the diversity of wildlife, which also includes reptiles, amphibians, mollusks, 
butterflies, and other insects. 

Figure 11. Presettlement Vegetation (c. 1800)  

 
Source: Michigan Natural Features Inventory 
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S p e c i a l  P l a n t s  a n d  A n i m a l s  

Monroe County contains habitat, which supports a large number of rare plant and animal species, 
including fish, mollusks, insects, amphibians, reptiles and birds. Species listed as endangered or 
threatened are given special protection through either the federal or state endangered species acts. 
Species listed as being of special concern are not protected, but have the potential to have their status 
changed if their chance of extinction becomes increased. 
 
State and Federally Listed Species 
Scientific Name Common Name   Status 
Acris crepitans 
blanchardi  Blanchard's Cricket Frog  SC 
Agalinis gattingeri  Gattinger's Gerardia  E 
Alasmidonta marginata  Elktoe  SC 
Alasmidonta viridis  Slippershell Mussel  SC 
Ambystoma texanum  Smallmouth Salamander  E 
Ammocrypta pellucida  Eastern Sand Darter  T 
Ammodramus 
savannarum  Grasshopper Sparrow  SC 
Angelica venenosa  Hairy Angelica  SC 
 
Arabis missouriensis var. Missouri Rock-cress  SC 

Scientific Name Common Name   Status 
deamii  
Aristida longespica  Three-awned Grass  T 
Asclepias hirtella  Tall Green Milkweed  T 
Asclepias purpurascens  Purple Milkweed  SC 
Asclepias sullivantii  Sullivant's Milkweed  T 
Aster furcatus  Forked Aster  T 
Aster praealtus  Willow Aster  SC 
Atrytonopsis hianna  Dusted Skipper  T 
Baptisia lactea  Prairie False Indigo  SC 
Camassia scilloides  Wild-hyacinth  T 
Carex crus-corvi  Raven's-foot Sedge  T 
Carex davisii  Davis's Sedge  SC 

Figure 12. Existing Natural Areas  

 
Source: Michigan Natural Features Inventory 
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Scientific Name Common Name   Status 
Carex festucacea  Fescue Sedge  SC 
Carex frankii  Frank's Sedge  SC 
Carex squarrosa  Sedge  SC 
Castanea dentata  American Chestnut  E 
Cistothorus palustris  Marsh Wren  SC 
Cuscuta polygonorum  Knotweed Dodder  SC 
Cyclonaias tuberculata  Purple Wartyback  SC 
Diarrhena americana  Beak Grass  T 
Emydoidea blandingii  Blanding's Turtle  SC 
Epioblasma 
obliquata perobliqua White Catspaw  

LE, 
E 

Epioblasma  
torulosa rangiana  Northern Riffleshell  

LE, 
E 

Epioblasma triquetra  Snuffbox  E 
Erimyzon oblongus  Creek Chubsucker  E 
Erynnis baptisiae  Wild Indigo Duskywing  SC 
Euphyes dukesi  Dukes' Skipper  T 
Falco peregrinus  Peregrine Falcon  E 
Flexamia reflexus  Leafhopper  SC 
Gallinula chloropus  Common Moorhen  SC 
Gymnocladus dioicus  Kentucky Coffee-tree  SC 
Haliaeetus leucocephalus  Bald Eagle  T 
Helianthus mollis  Downy Sunflower  T 
Hemicarpha micrantha  Dwarf-bulrush  SC 
Hemileuca maia  Barrens Buckmoth  SC 
Hibiscus laevis  Smooth Rose-mallow  SC 
Hibiscus moscheutos  Swamp Rose-mallow  SC 
Hydrastis canadensis  Goldenseal  T 

Hypericum gentianoides  
Gentian-leaved St John's 
wort  SC 

Hypericum 
sphaerocarpum  

Round-fruited St John's 
wort  T 

Incisalia irus  Frosted Elfin  T 
Ixobrychus exilis  Least Bittern  T 
Juncus brachycarpus  Short-fruited Rush  T 
Justicia americana  Water-willow  T 
Lactuca floridana  Woodland Lettuce  T 
Lampsilis fasciola  Wavy-rayed Lampmussel  T 
Lechea minor  Least Pinweed  SC 
Lechea pulchella  Leggett's Pinweed  T 
Leucospora multifida  Conobea  SC 
Ludwigia alternifolia  Seedbox  SC 
Lycaeides  
melissa samuelis  Karner Blue Butterfly 

LE, 
T 

Macrhybopsis storeriana  Silver Chub  SC 
Mesodon elevatus  Proud Globe  SC 
Morus rubra  Red Mulberry  T 
Nelumbo lutea  American Lotus  T 
Notropis photogenis  Silver Shiner  E 
Noturus miurus  Brindled Madtom  SC 
Nycticorax nycticorax  Black-crowned Night- SC 

Scientific Name Common Name   Status 
heron  

Obovaria subrotunda  Round Hickorynut  E 
Opsopoeodus emiliae  Pugnose Minnow  E 
Oxalis violacea  Violet Wood-sorrel  T 
Panax quinquefolius  Ginseng  T 
Panicum leibergii  Leiberg's Panic-grass  T 
Pantherophis gloydi  Eastern Fox Snake  T 
Papaipema beeriana  Blazing Star Borer  SC 

Papaipema maritima  
Maritime Sunflower 
Borer  SC 

Papaipema sciata  Culvers Root Borer  SC 
Papaipema silphii  Silphium Borer Moth  T 
Percina copelandi  Channel Darter  E 
Percina shumardi  River Darter  E 
Phalaropus tricolor  Wilson's Phalarope  SC 
Phoxinus erythrogaster  Southern Redbelly Dace  E 
Platanthera ciliaris  Yellow Fringed Orchid  T 

Platanthera leucophaea  Prairie Fringed Orchid  
LT, 
E 

Pleurobema coccineum  Round Pigtoe  SC 
Polygala cruciata  Cross-leaved Milkwort  SC 
Pomatiopsis  
cincinnatiensis  Brown Walker  SC 
Potentilla paradoxa  Sand Cinquefoil  T 
Pycnanthemum pilosum  Hairy Mountain-mint  T 
Pyrgulopsis letsoni  Gravel Pyrg  SC 
Quercus shumardii  Shumard's oak  SC 
Rallus elegans  King Rail  E 
Rotala ramosior  Tooth-cup  SC 
Sagittaria montevidensis  Arrowhead  T 
Sander canadensis  Sauger  T 
Silphium perfoliatum  Cup-plant  T 
Simpsonaias ambigua  Salamander Mussel  E 
Spiza americana  Dickcissel  SC 
Sterna hirundo  Common Tern  T 
Strophostyles helvula  Trailing Wild Bean  SC 
Terrapene carolina 
carolina  Eastern Box Turtle  SC 
Toxolasma lividus  Purple Lilliput  E 
Tradescantia virginiana  Virginia Spiderwort  SC 
Tyto alba  Barn Owl  E 
Valerianella umbilicata  Corn-salad  T 
Villosa fabalis  Rayed Bean  C , E 
Villosa iris  Rainbow  SC 
Zizania aquatica var. 
aquatica  Wild-rice  T 
   
Federal Status:  Listed Endangered (LE),  Listed 
Threatened (LT), Candidate (C) State Status:  
Endangered (E), Threatened (T), Special Concern (SC) 
Source:  Michigan Natural Features Inventory 
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I n v a s i v e  S p e c i e s  

In recent years, the presence of invasive plants and animals, which have been introduced to this area 
from Europe, Asia, or elsewhere have had a devastating effect on the landscape and the local ecology as 
well as economic impacts. The zebra mussel has fouled beaches and clogged water intakes, common 
reed (phragmites) and purple loosestrife have destroyed wetland habitat, the emerald ash borer has 
killed thousands of trees in cities and forests, and the flowering rush has clogged waterways. Efforts at 
eliminating accidental introductions and at eradicating existing populations have begun on a limited 
basis and would have many benefits. 
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G R O U N D W A T E R  

The County of Monroe relies heavily on its underground aquifers as a source of water for drinking, 
irrigation and other uses. Both the quality and quantity of groundwater have been of concern, both in 
the past and currently. 
 
Planning Significance:  

• In areas of the county without public water, adequate supplies of potable water are essential to 
sustain existing residents and future development. 

• Areas of the county have experienced groundwater issues, including hydrogen sulfide, bacterial 
contamination, and dry wells. Restrictions on development may be necessary if adequate 
supplies of drinking water are unobtainable. Alternative solutions such as hauled water, bottled 
water, and extension of public water lines can be expensive or impractical, but may be 
necessary to serve existing residents. 

• Both drought and groundwater pumping can affect groundwater levels. Pumping of quarries is 
estimated to use over 70% of groundwater withdrawals in the county. 

 
The groundwater used by residents of Monroe County is generally taken from wells drilled into the 
fractured bedrock. Groundwater can generally be obtained in sufficient quantities at depths of less than 
100 feet. Most of the densely populated areas of the county are served by public water, but about 20 
percent of the households in the county rely on wells for drinking water. 
 
Concerns include depletion of groundwater resources as well as contamination. Pumping of 
groundwater in large quantities, as is done in quarry dewatering operations, can lower water tables and 
create dry wells, forcing users either to re-drill deeper wells or to rely on hauled water. Hydrogeological 
studies can be performed prior to large withdrawals in order to ascertain the potential impacts on 
groundwater levels. 
 
The groundwater in Monroe County is subject to naturally occurring dissolved substances. Areas of 
Monroe County contain high levels of dissolved solids, high degrees of hardness, and high levels of 
dissolved hydrogen sulfide, a gas that imparts an odor to groundwater and can corrode metals and 
plumbing fixtures. Persons relying on wells in areas of high concentrations of hydrogen sulfide often use 
hauled water stored in refillable tanks for their domestic water supply, a practice that is not generally 
viewed as being as safe as a municipal water supply.  
 
Groundwater is subject to pollution from a variety of sources, including industrial discharges, 
agricultural chemical use, livestock waste, failed septic systems, and accidental spills. Pollutants that 
have caused concern include nitrates, hydrocarbons, and bacteria. The identification and protection of 
aquifer recharge areas, especially in locations with karst topography, can greatly reduce the risk of 
groundwater contamination. Monroe County has developed a process to identify areas with a high 
degree of vulnerability to groundwater contamination, which was based on a combination of bedrock 
type, depth to bedrock, and soil permeability. Areas with deep, clay soils, such as those in the northwest 
part of the county are less vulnerable than those areas with sandy soils overlying bedrock close to the 
surface. 
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Figure 13. Depth to Groundwater (Average Depth 1990-1993)  

 
Source: Nichols, JR, GL Rowe and JR Branner. 1996. Water Quality and Effects of Drought in Monroe County, Michigan. USGS 

Figure 14. Areas with High Levels of Hydrogen Sulfide in Groundwater 

 
Source: Nichols, JR, GL Rowe and JR Branner. 1996. Water Quality and Effects of Drought in Monroe County, Michigan. 
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Figure 15. Water Service Areas / Private Wells 

 
Source: Michigan Natural Features Inventory 

Figure 16. Vulnerability of Groundwater to Contamination  

 
Source: Monroe County Planning Department & Monroe County Environmental Health Division 
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S U R F A C E  W A T E R  

Monroe County relies on clean and safe water from the Great Lakes as a source of drinking water for all 
areas served by public water. Although the River Raisin at one time was the source for the Dundee 
system (it has since been connected to Monroe’s water lines), the river’s water quality is a concern for 
fish and wildlife, recreation, and public health, and, as it empties into Lake Erie, has an effect on that 
water body as well. In fact all rivers and streams in Monroe County drain into Lake Erie, through the 
Huron, Raisin, or Maumee Rivers or through one of the many smaller drainage basins that lead to the 
lake, such as Stony Creek, Swan Creek, Plum Creek, and others. 
 
Planning Significance:  

• The quality of surface waters is affected by both point and non-point source pollution as well as 
atmospheric deposition. 

• Some surface waters in Monroe County have had uses impaired due to pollution. The ability of 
the public to enjoy swimming, fishing, and the aesthetics of clean waterways adds to the quality 
of life as well as to a diverse and healthy natural community.  

• Monroe County’s position at or near the mouths of the Detroit River, Huron River, River Raisin, 
Maumee River and Ottawa River, as well as numerous other smaller streams, places the county 
in a position where land use policies, waste water treatment efforts, sedimentation, and other 
potentially impacting practices of neighboring communities have some of their greatest effects.  

Figure 17. Surface Waters 

 
Source: Michigan Center for Geographic Information 
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Surface waters in Monroe County consist of Lake Erie coastal areas, two major rivers (the River Raisin 
and the Huron River) and their tributaries, many smaller river systems which drain into Lake Erie, and 
numerous small lakes and ponds, most of which have been artificially created.  
 
The Lake Erie shoreline contains numerous important ecological areas, many of which are afforded 
protection as State Game Areas (Pointe Mouillee SGA and Erie SGA), State Parks (Sterling), nature 
preserves (Erie Marsh), and units within the federal Detroit River International National Wildlife Refuge 
(Lagoon Beach, Brancheau Tract, Eagle Island Unit, Plum Creek Bay, Erie Marsh, and Lady of the Lake). 
 
Water quality issues have long been a concern in the Lake Erie basin. Since the passage of the federal 
Clean Water Act in 1970, Lake Erie has made a tremendous comeback. Improvements to sewage 
treatment plants are responsible for much of the improved water quality in Lake Erie as well as the River 
Raisin. Challenges that still exist include treatment plant overflows, persistent toxic sites, “dead zones” 
in Lake Erie, the presence of numerous exotic invasive species, and issues related to non-source point 
pollution from both urban storm water and runoff from agricultural lands.  
 
Many of the water quality issues faced by Monroe County are issues, which extend beyond our borders 
and are more properly addressed by approaches that take a basin-wide perspective. Monroe County has 
been active in regional planning efforts aimed at improved water quality, including the River Raisin 
Watershed Council, the International Joint Commission, TMACOG, and SEMCOG. Participation with state 
and federal government agencies such as the MDNR, MDEQ, EPA, FEMA, NRCS, and the Army Corps of 
Engineers is equally important. Activities at the county and local level can take the form of storm water 
management, streamside buffering, soil conservation, animal waste management, improvements to 
sewage treatment plants, and the elimination of illegal or improper discharges.  
 
References:  
Monroe County Planning Department. 2008. Coastal Zone Management Plan. 
Nichols, JR, GL Rowe and JR Branner. 1996. Water Quality and Effects of Drought in Monroe County, Michigan. 
USGS. 
River Raisin Watershed Council. 2008. River Raisin Watershed Management Plan (draft). 
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L A N D  U S E  

Monroe has remained predominately a rural area with over 50% of its land area in cropland. Residential 
land uses are concentrated in the Monroe and Bedford areas, with other concentrations in the small 
towns and villages in the County, including South Rockwood, Dundee, Maybee, Petersburg, Luna Pier, 
Milan, and Carleton. Public utilities, extractive operations, disposal sites, industrial parks, and 
transportation facilities occupy large areas of the County.  
 
The pattern of land use in Monroe County can be described as two major residential areas (Monroe and 
Bedford areas), connected by a major transportation/utility corridor (I-75, along with railroads and 
electric transmission lines), located within an agricultural region including scattered smaller towns, 
forested areas, and wetlands. Forests and wetlands tend to follow river corridors as well as the sandier 
soils along the US-23 corridor from north to south in the western part of the County. Recent years have 
seen a more decentralized pattern of growth, with a large amount of land in rural areas of the County 
being converted to residential uses.  
 
Planning Significance:  

• Monroe County contains large areas of agricultural land, as well as significant areas devoted to 
urban uses, forests and wetlands. 

• Changing land use patterns have seen increasing amounts of land devoted to residential use, 
most of which has been accomplished through the conversion of farmland.  

• Planning for the future requires that a reasonable supply of land be allocated for a variety of 
uses. Agricultural land is an irreplaceable resource essential for the production of food. The 
preservation of land suitable for agriculture needs to be balanced with the demand for land 
suitable for housing, economic development, and the other uses upon which modern society 
depends. 

 
Table 1. 2008 Land Use Acreage 
 Acres Percent 
Agricultural 193,439.2 54.2% 
Single-Family Residential 110,715.8 31% 
Multi-Family Residential 879.7 0.2% 
Commercial  8,397.8 2.4% 
Industrial 8,133.8 2.3% 
Government/Institutional 5,780.3 1.6% 
Park, Recreation & Open Space 10,066.1 2.8% 
Airport 316.1 0.1% 
Transportation, Communication & Utility 14,036.2 3.9% 
Water  4,980.9 1.4% 
Total 356,745.8 100% 
Source: SEMCOG Community Profile 
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Table 2. 2010 Land Cover 
 Acres Percent 
Impervious (buildings, roads, driveways, parking lots) 21,486.4 6% 
Trees (woody vegetation, trees) 66,783.8 18.7% 
Open Space (agricultural fields, grasslands, turf grass) 257,904.8 72.3% 
Bare (soil, aggregate piles, unplanted fields) 3,507.4 1% 
Water (Rivers, lakes, drains, ponds) 7,114.3 2% 
Total 356,7956.6 100% 
Source: SEMCOG Community Profile 
Note: SEMCOG Land Cover data was derived from SEMCOG’s 2010 imagery. Acreages are approximate and have been rounded to the nearest 

whole number. 
 
Figure 18. Monroe County Land Use/Land Cover 

 
Source: SEMCOG 2000 Land Use/Land Cover  
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S U M M A R Y :  N A T U R A L  R E S O U R C E S   

The general natural resources can be viewed independently of the others; however, they impact each 
other and are all interconnected when looking at natural systems. The following is a summary of the 
Monroe County natural resources that have relevance to the Conservation Needs Assessment: 
 

1. Land Use - Land is a basic resource.  Wise land use planning, whether for agriculture, 
urban/residential, commercial/industrial, recreation or other uses, is critical. Unplanned 
development creates urban sprawl and fragmentation that is not conducive to the best use of 
the land resource. The loss of agricultural land to urban use is a concern, as is the need for wiser 
planning of development for the optimum use of the land resource. 

 
2. Forests and Trees - The rural forests and woodlands of Monroe County contain a range of high 

to low quality hardwood species, with many woodlands having had limited forest management. 
This forest resource has been impacted by a number of invasive insect and plant species, and 
diseases that kill or stress trees severely. 

 
3. Surface and Ground Water Quality - The quality of our surface and ground water is affected by 

many factors, including point and non-point sources of contamination. Soil erosion and 
sedimentation, fertilizer and pesticide use, road runoff, septic systems and other sources all 
impact water quality. Surface and groundwater in Monroe County is used for drinking, 
recreational and aesthetic purposes. Maintaining good water quality is vital to the health and 
quality of life in the County. 

 
4. Wetlands - Wetlands are important for wildlife habitat, storage of stormwater, filtering of water, 

and groundwater recharge. The destruction and filling of wetlands for development, 
sedimentation of wetlands from agricultural and urban land uses, and invasion of invasive plant 
species seriously impact the ability of wetlands to provide these benefits. 

 
5. Wildlife and Habitat - The presence of wildlife in Monroe County is an asset that is enjoyed by 

many residents and visitors, but also poses negative impacts when that wildlife damages 
agricultural crops and livestock, causes traffic accidents, or is displaced from natural habitat by 
man’s activities and developments. Destruction of habitat for wildlife by land fragmentation and 
development increases the conflicts between man and wildlife that are becoming more 
commonplace. There are limited wildlife management efforts on private lands and public 
properties in the County making only minimal impact in these conflicts. 
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C O N S E R V A T I O N  N E E D S  A S S E S S M E N T  
Residents, local conservation organizations, townships, municipalities, county and state agencies were 
asked to complete the 2022 Conservation Needs Assessment through a survey which was available both 
online and in paper copies. The survey was promoted via emails, through the District’s website and 
social media. Hardcopies of the survey were available at the annual Spring Tree Sale and at the Monroe 
Conservation District’s office. Fifty-one surveys and comments were received and compiled. Key findings 
from the survey are outlined below and a complete tally of the open ended responses gathered can be 
found at the end of the report in the Supporting Documents section. 
 

2 0 2 2  S U R V E Y  R E S U L T S  

Survey respondents reside mostly in rural and suburban areas as follows. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The majority of respondents or 76%, describes themselves as property owners, 25% as farmers, 20% as 
township, municipal or county officials or staff, 6% as state or federal government officials or agency 
staff, 4% as conservation/wildlife organizations or sportsman’s groups, and the remainder as other. 
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Thirty-five percent (35%) of respondents 
reside on 1-acre parcel of land or less, 27% 
1 to 10 acres, 14% 11 to 40 acres, 4% 41 to 
100 acres, and 18% greater than 100 acres.  
 
 
 
 
 
 
 
 
The general natural resource and environmental 
issues identified by respondents in Monroe County 
are in order of priority: 

1. Groundwater quality 
2. Farmland 
3. Land use 
4. Wildlife habitat 
5. Lakes, rivers and streams 
6. Wetlands 
7. Forests and trees 
8. Energy use 
9. Solid Waste and recycling 

 
The priority concerns identified include: 
• Groundwater water quality:  

(1) Lake, rivers and creek cleanup  
(2) Stormwater management  
(3) Agricultural fertilizer/pesticide use 
(4) Aquatic invasive plant species control 

• Land use:  
(1) Loss of farmland 
(2) Natural area and open space preservation  
(3) Adequate planning by local governments 

for growth and development  
• Wildlife habitat:  

(1) Destruction of wildlife habitat  
(2) Invasive plant species control  
(3) Wetland restoration and management 
(4) Preservation of connected natural systems 

• Forests and trees:  
(1) Invasive plant species control  
(2) Tree diseases, insects and species decline  
(3) Woodlot needing management 

• Solid waste/recycling and energy use:  
(1) Landfill space and management  
(2) Expansion of recycling options and 

locations 
(3) More economically viable alternative 

energy sources 
 

The majority of respondents believe that the Monroe Conservation District is effective or somewhat 
effective in providing assistance in the wise management of soil, water, and related natural resources by 
offering technical assistance and information. 
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The annual tree and native plant sale is the most familiar program carried by the Monroe Conservation 
District, followed by the Michigan Agriculture Environmental Assurance Program (MAEAP), workshops 
and educations programs, and the boat wash events. 
 
Suggested additional programs and outreach efforts ranked as follows: 

 
 
Other actions particularly addressed to farmers for the Monroe Conservation District to tackle: 
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Other actions particularly addressed to landowners for the Monroe Conservation Distrit to address: 

 
 
Other actions the Monroe Conseration Distrit could take: 
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A C T I O N  P L A N   
The Conservation Needs Assessment (CNA) is a guide to assist the Monroe  Conservation District in 
developing a long-range stragtegic plan. Annual implementation plans are then prepared with short 
term goals and milestones, which identify actions the District will take to address the priority issues 
outlined in the CNA. 
 
The Monroe Conservation District is continually looking at ways to improve their services. By surveying 
county residents and stakeholders, the District is getting a better understanding of the resource 
concerns. Taking into account the results of the survey, the following goals were formulated for the next 
five years: 
 
Goal 1: Assist  Monroe County residents  with water quality improvement and 
protection.  

 
Actions:  
• Continue to update/maintain literature and information on water quality issues in Monroe 

County. 
• Educate residents about the local geology, the impact karst has on water quality, and how to 

protect groundwater. 
• Continue to encourage and increase participation in the Michigan Agricultural Environmental 

Assurance Program (MAEAP) and promote Farm Bill programs through the Natural Resources 
Conservation Service (NRCS) Environmental Quality Incentive Program (EQIP). 

• Assist producers (livestock and cropland) with knowledge and resources to properly manage 
manure waste and apply nutrients.  Provide technical assistance to private landowners 
regarding water quality improvement and protection. 

 
Goal 2: Support agricultural  preservation and promote best farmland management 
practices.  

 
Actions:  
• Assist farmers in implementing Generally Accepted Agricultural Management Practices 

(GAAMPs) and moving towards Michigan Agricultural Environmental Assurance Program 
(MAEAP) verification. 

• Promote the Farmland Preservation Program (PA 116) as an opportunity for residents to 
preserve land for agriculture in exchange for certain tax benefits and exemptions. 

• Provide review and local feedback on applications for the Farmland Preservation Program. 
• Encourage implementation of conservation practices the Farm Bill and State financial and 

technical assistance regarding conservation programs to implement best management practices. 
As outlined in various programs, practices include cover crops, wind breaks/buffers, filter strips, 
nutrient management and pest management, etc.  
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Goal  3:  Provide information and assistance to Monroe County landowners for 
invasive species management,  eradication,  and preventive measures.  

 
Actions:  
• Promote the use of native plants through educational programs and the annual Tree Sales. 
• Provide education and outreach in the management of terrestrial invasive species through 

volunteer days, Clean Boat/Clean Waters, workshops, newsletter, website, social media, and 
other sources to educate residents on habitat management. 

• Advance partnerships and collaboration with community organizations (The Nature 
Conservancy, Michigan Department of Natural Resources, U.S. Fish and Wildlife Service) to 
control invasive species via grants for contracted treatment and volunteer weekdays. 

• Promote reforestation and ecosystem diversity. 
 

Goal 4: Assist  Monroe County landowners with forestry management.  
 
Actions:  
• Provide landowners with forestry management resources regarding disease control, pest 

control, and tree planting through conservation planning and Farm Bill Programs. 
• Promote reforestation through education, planting guidance, and the annual Tree Sales. 
• Assist landowners with managing woodlots with invasive plant species identification/control and 

providing information on where to obtain native plant species. 
 
Goal 5: Increase awareness and viabi l ity of the Monroe Conservation District  and 
knowledge and importance of the County’s natural  resources.  

 
Actions:  
• Expand/update the District’s website to include information/resources on the conservation 

issues identified. 
• Develop newsletter and news articles to disseminate information about the Monroe 

Conservation District and programs/information offerings. 
• Increase District’s visibility and client base by facilitating booth at relevant community and 

partner events (Earth Day Expo, Monroe County Fair, Monroe County Annual Farm Bureau 
meetings, etc.). 

• Continue to seek funding to finance Monroe Conservation District programs and services 
through the Monroe County Board of commissioners, the County’s Cities, Villages, and 
Townships, grants, and other opportunities. 

• Hold educational workshops on topics requested from our local communities. 
• Create new and expand existing partnerships with local conservation groups, county/state 

agencies, or others to work on conservation issues. 
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