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EXECUTIVE SUMMARY

This is one of a series of river assessments prepared by the Michigan Department of Natural Resources
(MDNR), Fisheries Division for Michigan rivers. This report describes the physical and biological
characteristics of the Grand River, discusses how human activities have influenced the river, and serves
as an information base for future management of the river.

River assessments are prepared to provide a comprehensive reference for citizens and agency personnel
who desire information about a particular aquatic resource. These assessments provide an approach to
identifying fishery management opportunities and solving fishery related problems. This report
describes the characteristics of the Grand River watershed and its biological communities in order to
increase public awareness of the Grand River and its challenges and to promote a sense of public
stewardship and advocacy for the resources of this watershed. The ultimate goal is to provide
information to enable increased public involvement in the decision making process to benefit the river
and its resources.

This document consists of four parts: an introduction, a river assessment, management options, and
public comments (with our responses). The river assessment is the nucleus of the report. Within it, the
characteristics of the Grand River and its watershed are described in twelve sections: geography,
history, geology and hydrology, soils and land use, channel morphology, dams and barriers, water
quality, special jurisdictions, biological communities, fishery management, recreational use, and citizen
involvement.

The Management Options section of the report identifies a variety of challenges and opportunities.
These management options are categorized and presented following the outline of the river assessment.
It must be stressed that MDNR, Fisheries Division does not necessarily recommend the options listed.
Rather, they are intended to provide a foundation for public discussions and comment.

The Grand River watershed is located in Michigan’s southwestern Lower Peninsula and is the second
largest river basin in Michigan with the Saginaw River watershed being the largest. The basin
encompasses approximately 5,575 square miles and drains all or parts of Hillsdale, Jackson,
Washtenaw, Livingston, Calhoun, Eaton, Ingham, Shiawassee, Gratiot, Clinton, lonia, Montcalm,
Mecosta, Barry, Allegan, Kent, Newaygo, Muskegon, and Ottawa counties. The Grand River main stem
is 248 miles long, the longest river in the state, and drains a catchment that is 135 miles long and 70
miles wide. Within the watershed there are 5,320 miles of tributaries, ranging in size from first to fifth
order. Major tributaries include the Portage River, Red Cedar River, Looking Glass River, Maple River,
Flat River, Thornapple River, Rogue River and Bass River. There are 581 lakes greater than 10 acres
within the basin. Spring Lake is the largest lake with a surface area of 1,097 acres.

In order to characterize the biological and physical attributes of the catchment, the Grand River main
stem is divided into five sections called main-stem valley segments. Main-stem valley segments
represent portions of a river that share common channel and landscape features and were identified
using major changes in hydrology, channel and valley shapes, land cover, and surficial geology. The
headwater segment begins at the main stem origin and extends 54 miles to a point upstream of the
confluence with Sandstone Creek in north-central Jackson County. The upper segment includes the
Sandstone Creek confluence and flows through Eaton Rapids and Dimondale. The upper segment
includes 42 main stem miles and ends upstream of the Red Cedar River confluence. The middle segment
is 60 miles long and extends downstream to the confluence with the Maple River near the villages of
Muir and Lyons. Two large tributaries, the Red Cedar and Looking Glass Rivers, join the main stem in
this segment. The main stem here is characterized as a large, warm water river and is impounded by six
dams. The lower segment begins with the confluence of the Maple River. The lower segment is
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confined in a glacial-fluvial valley formed approximately 14,000 years ago when the Maple-Grand
River drained glacial Lake Saginaw into glacial Lake Chicago. The lower segment is the largest and
includes drainage from the Maple, Flat, Thornapple, and Rogue rivers. The mouth segment begins near
the Village of Lamont and continues across glacial lake plain the remaining 25 miles to the confluence
with Lake Michigan.

The history of the watershed can be traced back as far as the Paleo-Indians 12,000 to 8000 years ago.
Several Paleo-Indian archacological sites are located throughout the basin. During the Late-Archaic
(8,000—6,000 years ago), hunting and fishing for subsistence was the way of life, and Indian
communities were drawn to the Grand River area for its natural resources. Hunting and fishing camps
were common in the watershed. The first European settlers in the area arrived in 1650 and established
trading posts near tribal villages. The first logging operations began in the mid-1800s. The abundant
and diverse forests within the watershed provided lumber for homes and led to the development of the
furniture industry in Grand Rapids. The river from Grand Haven to Lyons served as a main thoroughfare
for commerce and communications. Barges and riverboats traveled the channel until the development
of the railroad.

The hydrology of the Grand River watershed is influenced by climate, surficial geology, soil types and
land use. Climate in the watershed is determined by latitude, differences in land-surface altitude, and
moderating effects of the Great Lakes. Mean precipitation is about 31 inches, whereas annual snowfall
is highly dependent on proximity to Lake Michigan and can range from as low as 30 inches to over 100
inches. Surficial geology is varied and ranges from coarse-textured end moraine and ice contact
topography to glacial lake plains. In some portions of the watershed glacial tills and deposits are several
hundred feet thick while other areas are characterized by exposed bedrock. Coarse-textured soils are
more permeable and allow for higher rates of infiltration and groundwater recharge. Watersheds with
these soil types, coupled with intact, well-vegetated landscapes, are typically characterized as having
higher stream flow stability. Conversely, fine-textured soils are less well drained and promote surface
runoff. Streams draining catchments dominated by clays and other fine textured soils have a higher
overland flow component and tend exhibit less stable flow patterns. Stream channel alterations, filling
and draining of wetlands, installation of drainage networks for agriculture and urban development also
contribute to stream flow instability.

Soil and land-use are, in part, controlling factors in water movement through the river basin. Soils
develop over thousands of year as a result of the weathering of glacial parent materials. In general,
minimally disrupted watersheds with intact vegetative cover have higher infiltration rates and less soil
loss due to erosion associated with surface runoff. Changes within the land use and land cover can have
dramatic effects on the channel shape. Soil groups in the Grand River watershed are widely distributed
and are largely characterized as having moderately low runoff potential. Soil types with low runoff
potential comprise 18% of the watershed, whereas soils with high runoff potential comprise 14%.
Presettlement land cover in the watershed was primarily beech-maple, mixed oak, and coniferous
forests. Forested wetlands, shrub-swamp/emergent wetland, wet prairie and open water accounted for
approximately 18% of the presettlement land cover. Contemporary land use is dominated by agriculture
(57%); forested land cover has been reduced to 25% and wetlands reduced by over 50%. Urban land
use accounts for 9% of the current landscape. Runoff from impervious surfaces associated with large
urban areas (Jackson, Lansing, and Grand Rapids) represents a threat to the quality of surface water
and groundwater resources. Continued increases in impervious surfaces dramatically decreases
groundwater recharge and significantly alters the timing and volume of storm water delivered to stream
channels. There are over 8,600 road stream crossings in the Grand River watershed. Improper design
and construction of bridges and culverts at stream crossings can result in disruption of water and
sediment transport, limit movements of fish and other aquatic life, and serve as a pathway for the
discharge of nonpoint source pollutants.
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Channel slope or gradient is an important factor in the development of channel form and habitat
characteristics of a river. Areas of higher gradient typically support more diverse and abundant
populations of aquatic organisms. The elevation of the Grand River main stem drops 551.9 feet from
1130.7 feet above sea level at the headwaters to 578.8 feet above sea level at the mouth. The average
gradient of the Grand River main stem is 2.2 feet/mile with a maximum of 5.48 feet/mile near the
former rapids in Grand Rapids. The higher quality habitats located in the middle segment have been
eliminated by the construction of six dams. These dams and their impoundments have eliminated and/or
fragmented some of the best pool and riffle habitat on the main stem.

In addition to channel gradient, channel cross section can be a useful measure of habitat quality. Natural
channels typically provide better habitat than those that have been manipulated by channelization or
degraded by altered hydrology. Expectations of habitat diversity can be made based on an analysis of
channel cross section and stream discharge. Stream channels that deviate from the expected channel
dimensions may have unstable flow patterns or otherwise altered channel morphology. Channel cross
sections of the Grand River fall within the expected range at average flow. However, channel cross
sections are too narrow at high flow and too wide at low flow. Several miles of tributaries in the Grand
River watershed do not support minimally acceptable fish and aquatic macroinvertebrate communities
as a result of channelization or altered hydrology due to expansion of drainage areas through field tiling
and construction of storm sewers.

There are 228 dams in the Grand River watershed registered with Michigan Department of
Environmental Quality. Dams alter sediment and nutrient transport, change concentrations of dissolved
gases, alter flow patterns and flood frequencies, and cause warming of downstream river habitat. Dams
fragment river systems and turn high gradient river habitat into slow flowing habitat more typical of a
shallow lake. Dams are typically constructed in areas of highest stream gradient which are essential
habitats for flow oriented (rheophilic) fish species. These high gradient areas also provide critical
spawning and feeding habitats for several other species of fish. Although fish ladders provide passage
for some potamodromous fish species such as salmon and steelhead, dams on the Grand River main
stem block the movements of lake sturgeon and several other species of fish. Dams located in the lower
portions of the Rogue, Flat, and Thornapple Rivers block spawning runs and isolate fish populations.
Fish mortality or injury often results when fish pass through or over dams, especially those with
hydroelectric turbines. Many dams in the watershed serve as water level control structures designed to
keep inland lakes at static levels. These structures disrupt seasonal flow patterns and alter the integrity
of the lake ecosystem.

Point source water pollution from industrial and municipal sources in the watershed has decreased
significantly since the implementation of the Federal Water Pollution Control Act. Historically, the
river received improperly treated wastewater from a variety of industrial and municipal sources. These
discharges significantly reduced water quality and resulted in the loss of pollution-sensitive aquatic
species. Prior to the enactment of stringent water quality standards, the Grand River fish community
was dominated by pollution-tolerant fish species. Currently, most point sources have adequate pollution
controls and are in compliance with Michigan water quality standards. Water quality impairments that
remain are related to exceedences of dissolved oxygen and bacteria standards. Reconstruction of
sanitary wastewater collection systems is necessary in the larger urban areas to eliminate the discharge
of untreated wastewater through combined sewer and sanitary sewer overflows.

Nonpoint source pollution is the greatest factor that degrades water quality. This type of pollution enters
the water from atmospheric deposition and surface runoff and generally consists of sediment, nutrients,
bacteria, organic chemicals, and inorganic chemicals from agricultural fields, livestock feedlots,
construction sites, parking lots, urban streets, septic seepage, and open dumps. Implementing best
management practices with farmland, construction sites, and urban development designs can
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significantly reduce runoff, erosion, and influxes of sediment, nutrients, and other chemicals into lakes
and streams.

The Grand River catchment contains several unique and rare plant communities ranging from dry mesic
southern forest to southern floodplain forest to interdunal wetlands. These plant communities represent
remnants of the presettlement landscape and are rich in biodiversity. These communities provide critical
habitats for numerous vertebrate and invertebrate species of conservation interest including several that
are identified as endangered, threatened, or of special concern.

The watershed currently supports 107 species of fish, 14 of which are present through direct or indirect
introduction. The fish community includes several species of conservation interest including the lake
sturgeon, river redhorse, and cisco, which are identified as threatened, and the pugnose shiner, which
is endangered. One fish species has been extirpated. The weed shiner was known from few locations in
the watershed and was last reported in 1941. American eel were stocked in several lakes and streams
in the watershed during the late-1800s as a food fish; however, no records of survival exist. This species
gains access to the upper Great Lakes via the Welland Canal and is found infrequently in the Grand
River watershed. Introduced aquatic pest species reported in the watershed include: common carp,
round goby, sea lamprey, zebra mussel, curly leaf pondweed and Eurasian water milfoil. These species
have had negative effects on the ecology of the waters where they have become established. Floodplain
forests and nearshore environments have been significantly altered as a result of the introduction of
terrestrial exotics such as the emerald ash borer, Dutch elm disease, garlic mustard, phragmites and
purple loosestrife. These changes are transferred to the aquatic ecosystem in the form of reduced
productivity and altered habitat.

Fishery management of the Grand River watershed began in the 1800’s when the waters were initially
surveyed by the Michigan Fish Commission. Direct manipulation of fish populations through species
introduction or augmentation were common management actions for several decades. These actions
occurred regardless of the temperature and habitat needs of the individual species. Stocked fishes
include trouts and salmon, panfish, walleye, and northern pike. As fisheries science progressed, changes
in management philosophies led to a reduction in the numbers and species of fish being stocked.
Contemporary fisheries management in the Grand River watershed is guided by knowledge of the
attributes of the individual lake and stream, emphasizing habitat protection and restoration with a goal
of self-sustaining populations. The watershed supports significant and economically valuable
warmwater and coldwater fisheries that are protected by managing harvest through size and creel limits.
Current stocking programs in the watershed provide recreational fishing opportunities on the main stem,
tributaries, inland lakes, and Lake Michigan.

Recreational use of the river main stem is highest in the middle, lower, and mouth segments. These
areas are open to the passage of Lake Michigan salmon and steelhead and receive more angling
pressure. There are numerous coldwater tributaries in the lower segment that support popular fisheries
for brown trout, brook trout, and steelhead. Diverse warm water fisheries for walleye, smallmouth and
largemouth bass, northern pike, panfish, and channel and flathead catfish are found on the main stem,
tributaries and inland lakes. Public access to these waters is assured through many boating and public
water access sites, state game areas, and numerous publicly owned parks. Other recreational activities
associated with state owned lands within the watershed include hunting, camping, boating and
canoeing, swimming, hiking and biking, and nature observation. Future increases in public access will
likely be necessary to meet the future demands of the population centers of Jackson, Lansing, Grand
Rapids and Grand Haven.

Historical pollution as well as the current discharges from the remaining combined sewer overflows

has left the Grand River with a reputation of being polluted. Although this was an accurate description
of the past, the river has recovered and currently supports a diverse aquatic community. The natural
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resources in the Grand River catchment are substantial and provide millions of dollars of recreation-
based revenue to the residents of the watershed. Several community action groups and organizations
work throughout the watershed to improve habitat and provide educational outreach toward protection
of aquatic resources. Citizen involvement through these local initiatives is critical in making necessary
changes in planning and zoning and to ensure that habitat protection, improvement of water quality and
enhancement of recreational opportunities continues.

XVi



Michigan Department of Natural Resources
Fisheries Report 20, 2017

GRAND RIVER ASSESSMENT

Scott K. Hanshue and Amy H. Harrington

Michigan Department of Natural Resources, Plainwell Operations Service Center,
621 N. 10th Street, Plainwell, Michigan 49080

INTRODUCTION

This river assessment is one of a series of documents being prepared by the Michigan Department of
Natural Resources (MDNR), Fisheries Division, for rivers in Michigan. We have approached this
assessment from an ecosystem perspective, as we believe that fish communities and fisheries must be
viewed as parts of a complex ecosystem. Our approach is consistent with the mission of MDNR,
Fisheries Division, namely to "protect and enhance the public trust in populations and habitat of fishes
and other forms of aquatic life, and promote optimum use of these resources for benefit of the people
of Michigan".

As stated in the Fisheries Division Strategic Plan, our aim is to develop a better understanding of the
structure and functions of various aquatic ecosystems, to appreciate their history, and to understand
changes to systems. Using this knowledge, we will identify opportunities that provide and protect
sustainable aquatic benefits while maintaining, and at times rehabilitating, system structures or
processes.

Healthy aquatic ecosystems have communities that are resilient to disturbance, are stable through time,
and provide many important environmental functions. As system structures and processes are altered
in watersheds, overall complexity decreases. This results in a simplified ecosystem that is less able to
adapt to additional change. All of Michigan's rivers have lost some complexity due to human alterations
in the channel and on surrounding land. Therefore, each assessment focuses on ecosystem maintenance
and rehabilitation. Maintenance involves either slowing or preventing losses of ecosystem structures
and processes. Rehabilitation is putting back some of the original structures or processes.

River assessments are based on ten guiding principles in the Fisheries Division Strategic Plan. These
are: 1) recognize the limits on productivity in the ecosystem; 2) preserve and rehabilitate fish habitat;
3) preserve native species; 4) recognize naturalized species; 5) enhance natural reproduction of native
and desirable naturalized fishes; 6) prevent the unintentional introduction of invasive species; 7) protect
and enhance threatened and endangered species; 8) acknowledge the role of stocked fish; 9) adopt the
genetic stock concept, that is protecting the genetic variation of fish stocks; and 10) recognize that
fisheries are an important cultural heritage.

River assessments provide an organized approach to identifying opportunities and solving problems.
They provide a mechanism for public involvement in management decisions, allowing citizens to learn,
participate, and help direct decisions. They also provide an organized reference for Fisheries Division
personnel, other agencies, and citizens who need information about a particular aspect of the river
system.
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The nucleus of each assessment is a description of the river and its watershed, using a standard list of
important ecosystem components. These include:

Geography-a brief description of the location of the river and its watershed; a general
overview of the river from its headwaters to its mouth, including topography. This section sets
the scene.

History—a description of the river as seen by early settlers and a history of human uses and
modifications of the river and watershed.

Geology-a description of both the surficial and bedrock geology of the area.

Hydrology—patterns of water flow, over and through a landscape. This is the key to the
character of a river. River flows reflect watershed conditions and influence temperature
regimes and habitat characteristics.

Soils and Land Use Patterns—soils and land use in combination with climate determine much
of the hydrology and thus the channel form of a river. Changes in land use often drive change
in river habitats.

Channel Morphology-the shape of a river channel: width, depth, and sinuosity. River
channels are often thought of as fixed, apart from changes made by people. However, river
channels are dynamic, constantly changing as they are worked on by the unending, powerful
flow of water. Diversity of channel form affects habitat available to fish and other aquatic life.

Dams and Barriers—affect almost all river ecosystem functions and processes, including flow
patterns, water temperature, sediment transport, animal drift and migration, and recreational
opportunities.

Water Quality—includes temperature, and dissolved or suspended materials. Temperature and
a variety of chemical constituents can affect aquatic life and river uses. Degraded water quality
may be reflected in simplified biological communities, restrictions on river use, and reduced
fishery productivity. Water qual