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EXECUTIVE SUMMARY

This is one of a series of river assessments to be prepared by the Fisheries Division of the Michigan
Department of Natural Resources (MDNR) for Michigan rivers. This report describes the
characteristics of the St. Joseph River and its biological communities.

River assessments are prepared to provide a comprehensive reference for citizens and agency
personnel who desire information about a particular aquatic resource. These assessments will provide
an approach to identifying opportunities and solving problems. Hopefully, this river assessment will
increase public awareness of the St. Joseph River and its challenges and serve to promote a sense of
public stewardship and advocacy for the resources of this watershed. The ultimate goal is to increase
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 and response. The river assessment is the nucleus of the report. The characteristics
of the St. Joseph River and its watershed are described in twelve sections: geography, history,
geology and hydrology, channel morphology, dams and barriers, soils and land use patterns, 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 organization of the main
sections of the river assessment. It must be stressed that MDNR, Fisheries Division does not
necessarily recommend the options listed. They are intended to provide a foundation for public
discussions and comment.

The St. Joseph River and its tributaries form a network draining approximately 4,685 square miles of
southwest Michigan and northern Indiana. The mainstem is 210 miles long and there are 1,641 miles
of tributaries. Major tributaries include Prairie, Coldwater, Fawn, Pigeon, Elkhart, Dowagiac, and
Paw Paw rivers.

For purpose of discussion, the St. Joseph River mainstem is divided into five sections called valley
segments. 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 section is from Baw Beese Lake to Union City. The
upper segment is cool and moderately stable and extends down to Mendon. The river goes from
medium to large in the middle segment (from Mendon to Elkhart) as it drains a major portion of the
watershed. The lower segment is in a confined valley as it cuts though the Kalamazoo moraine and
extends 65 miles downstream of Elkhart. The last 8 miles of river flows across a lake plain and
makes up the mouth segment.

The hydrology of the St. Joseph River watershed is strongly influenced by glacial deposits. A
majority of the surficial geology is composed of outwash sand and gravel. These glacial deposits
contribute to the stable flows of the St. Joseph River. The headwater and upper segments have fairly
stable flows; however, some tributaries in the middle segment have decreased flow stability.
Tributaries in the lower and mouth segments have the most stable flows including Juday Creek,
Dowagiac and Paw Paw rivers. Less permeable soils coupled with agricultural land use lead to
stream flow instability. Urbanization, stream channelizations, filling of wetland retention areas, and
installation of drainage systems for agriculture and urban development also contribute to stream flow
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instability. Seasonal flooding occurs throughout the watershed, but most damage tends to be to
developments within the floodplain.

The average gradient of the St. Joseph River mainstem is 2.5 feet per mile with a range of 0-45 feet
per mile. The best gradients on the mainstem (5-45 feet per mile) are in the headwaters below Baw
Beese Lake and in small reaches near Union City, Sturgis Dam, and Niles. The lowest gradient (0
feet per mile) is at Sturgeon Lake near the town of Colon. The mainstem of the St. Joseph River is
mostly low-gradient channel - 157.5 miles (74.9%) having gradient less than three feet per mile. Fish
and other aquatic animals are typically most diverse and productive in river sections with gradient
between 10 and 70 feet per mile. This highly desirable gradient class is now found in only 1.9 miles
(0.9%) of the mainstem. Dams in Litchfield, Union City (Riley Dam), Centreville (Sturgis Dam),
Mottville, Elkhart, Niles, and Buchanan have inundated many of the high-gradient areas. These dams
and their impoundments have eliminated and fragmented some of the best fish habitat on the river.

The channel cross section of the St. Joseph River is normal, based on stream widths compared to
average discharge. The headwaters are characterized as having a narrow channel that is straight to
meandering. The channel widens going downstream through the upper and middle segments. The
river channel narrows in the lower segment as it meanders confined in a narrow glacial valley and
widens again near the mouth. Tributaries in the middle and lower segments including Pigeon, Forker,
and Juday creeks and the Dowagiac River have significantly narrow channels due to channelization.
Substrates in the headwaters consist of mostly silt and sand. The upper and middle segments have
more diverse substrates that are made up of more sand and gravel with some cobble. The best
substrate is in the lower segment where there is more gravel and cobble. The mouth segment has
more sand and silt substrate as the river begins to lose power. Woody cover is common in the
mainstem but varies in tributaries. Agricultural activities such as stream dredging and riparian
vegetation clearing has removed or reduced the availability of woody debris. Woody cover creates
excellent fish habitat and provides good substrate for production of aquatic insects and other fish
food organisms.

There are 190 dams in the St. Joseph River watershed registered with Michigan Department of
Environmental Quality and Indiana Department of Natural Resources.  Seventeen are on the
mainstem. Dams fragment river systems and turn high gradient river habitat into lentic habitat. Dams
were generally constructed in areas of highest stream gradient. These high-gradient riverine areas are
essential spawning habitat for several species of fish. Dams impede fish movements to refuge
habitats, segment populations, and block spawning migrations. Mortality or injury often results while
passing through or over dams, especially those with hydroelectric turbines. Potamodromous fish can
migrate from Lake Michigan to the Twin Branch Dam through the use of fish ladders at Berrien
Springs, Buchanan, Niles, South Bend, and Mishawaka dams. Salmonines composed 99.6% of all
fish passed at the ladders. Existing ladder designs are not sufficient to pass warm water species.
Impoundments created by dams warm temperatures and can lead to elimination of certain aquatic
species below dams. Dams also act as sediment and woody debris traps. Sediment-free water released
below dams has high erosive power and can cause bank erosion. Seasonal flow is disrupted with
dams and lake-level control structures by reducing incidence and severity of flooding.

The headwater segment has nine dams that are used for recreation and lake-level control structures.
None of the mainstem dams in this area have official portage facilities. There are 24 dams in the
upper segment. The Riley Dam at Union City is the largest and only hydroelectric dam in this
segment that is not licensed by the Federal Energy Regulatory Commission (FERC). The middle
segment has the most dams (104); Sturgis, Three Rivers, Mottville, Constantine, and Elkhart are all
hydroelectric dams on the mainstem. Thirty-two dams exist in the lower segment, and four of the
eight dams on the mainstem are hydroelectric. Berrien Springs is the only dam in this section exempt
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from FERC licensing due to an Act of the U.S. Congress. Entrainment at the Niles (French Paper)
and Buchanan dams was 12.3% and 21% for chinook salmon and 2.3% and 19.8% for steelhead,
respectively. Temporary turbine shut downs in May reduce entrainment mortality for chinook salmon
and to a lesser degree for steelhead. There are 24 registered dams in the mouth segment that are all
within the Paw Paw River sub-watershed. These dams are all low head or on small tributaries, so
potamodromous trout and salmon can migrate into its headwaters at Campbell Creek.

Land use in the St. Joseph River watershed is dominated by agriculture (58%) followed by forested
land (19.8%) and urban development (7.7%) based on Michigan counties in the watershed. Intensive
agriculture with poor management practices has lead to bank erosion and sedimentation problems.
Channelization, drainage of wetlands, and installation of artificial drainage systems have altered
stream temperature regimes and decreased flow stability. Most large cities in the watershed are
located along the mainstem, and many have significant affects on water quality. The lower and mouth
segments are also threatened by increased development pressure. High-speed rail with service from
Niles to Chicago is expected to increase residential development of commuters. The potential
increase of impervious surfaces (roofs, parking lots, and roads) could change the hydrology of
several groundwater fed streams.

Point source water pollution from industrial and municipal sources in the St. Joseph River watershed
has decreased significantly over the past 30 years. Pollution from point sources will continue to be
reduced as municipal wastewater treatment plants upgrade their facilities and technology and
industrial discharge permits are tightened. However, combined sewer overflows from Elkhart and
South Bend, Indiana continue to be a problem and are the cause for non-attainment of designated
water uses in the lower segment.

Nonpoint source pollution is the greatest factor that degrades water quality in this watershed. This
type of pollution generally consists of sediments, 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 significantly reduce runoff, erosion, and
influxes of sediment, nutrients, and other chemicals to lakes and streams.streams in southwest
Michigan.

Based on Michigan Fish Commission surveys as early as the 1880s and fish collections from the
University of Michigan, Museum of Zoology, the St. Joseph River watershed originally had 97 fish
species. The watershed now contains 114 species of fish due to intentional and accidental
introductions. The creek chubsucker, river redhorse, and lake sturgeon are present and considered
threatened in the state of Michigan. Although present fish species diversity in the St. Joseph River
watershed remains high, certain species of fish have declined. Dams on the mainstem and headwaters
create barriers to upstream migration of potamodromous fish. Dams have inundated high-gradient
areas that have gravel, cobble, and rock substrates. These high-gradient areas are of critical
importance to certain species as spawning habitat and for the production of aquatic insects and other
macroinvertebrates that are important fish food organisms. Silt-tolerant fish species have increased in
the watershed, whereas fishes requiring clean gravel substrate or clean water with aquatic vegetation
at some point of their life cycles have declined. Agricultural and urban development activities have
reduced flow stability and increased sediment load in streams throughout the watershed. Introduced
pest species including sea lamprey, zebra mussels, rusty crayfish, purple loosestrife, and Eurasian
milfoil have had negative effects on native fishes and macroinvertebrates. Draining and filling of
wetlands has negatively affected populations of fish, amphibians, reptiles, birds, and mammals.
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Fishery management of the St. Joseph River mainstem and tributaries ranges from low in the
headwater and upper segments to high in the lower and mouth segments. Stocking fish is the main
management tool used in the headwater and lower segments. Development and enhancement of
warmwater fishing opportunities are needed in this area. The Interstate Anadromous Fish Passage
Project between the states of Indiana and Michigan has created unique fishing opportunities in the
lower and mouth segments by installing fish ladders at five dams, building new boat launches, and
construction of the Twin Branch Fish Hatchery in Indiana. In conjunction with this project, fish
passage is estimated at three dams using time-lapse video recording, catch rates are estimated
through creel surveys, and salmon and trout are stocked. There are also several tributaries in the
lower segment managed for brown trout through stocking and habitat improvement projects.

Recreational use of the river is high in the middle, lower, and mouth segments. Many people use the
river and corridor for fishing, canoeing, motor boating, swimming, picnicking, and hunting. Lack of
assured public access is the largest deterrent to the recreational potential of the mainstem and
tributaries. There are only 17 boat and canoe launches on the mainstem. This is an average of one
launch site every 12 miles of river. Canoe portages at dams are also lacking. Hydroelectric dams are
required to install portages through FERC licensing, but owners of other dams are not required by
law to build them.

The St. Joseph River watershed has an improving public image with growing public support. Several
organizations work on various aspects of the river including fishing, hunting, and other recreational
use. Most groups work at the local level, but Trout Unlimited and Friends of the St. Joseph River
work at a watershed level. With decreases in government funding and personnel, public involvement
through local and watershed organizations is important to ensure that habitat protection and
enhancement of water quality and recreational opportunities continues to move forward in the St.
Joseph River watershed.
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INTRODUCTION

This river assessment is one of a series of documents being prepared by Fisheries Division, Michigan
Department of Natural Resources, 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 aquatic ecosystem. However, this assessment is admittedly biased towards aquatic systems.

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 the system. Using this knowledge we will identify opportunities that provide and protect
sustainable fishery 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 unable 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; the amount varies. 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 structures or processes.

River assessments are based on ten guiding principles of Fisheries Division. 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 exotic 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 determine decisions. As well these projects provide an organized reference for
Fisheries Division personnel, other agencies, and citizens who need information about a particular
aspect of the river system.

The nucleus of each assessment is a description of the river and its watershed using a standard list of
topics. 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. 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 and Hydrology - patterns of water flow, over and through the landscape. This
is the key to the character of a river. River flows reflect watershed conditions and
influence temperature regimes, habitat characteristics, and perturbation frequency.

Channel Morphology - the shape of the river channel: width, depth, sinuosity. River
channels are often thought of as fixed, apart from changes made by people. However,
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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.

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

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 quality problems may
be due to point source discharges (permitted or illegal) or to nonpoint source runoff.

Special Jurisdictions - stewardship and regulatory responsibilities under which a river
is managed.

Biological Communities - species present historically and today, in and near the river;
we focus on fishes, however associated mammals and birds, key invertebrate species,
threatened and endangered species, and pest species are described where possible. This
topic is the foundation for the rest of the assessment. Maintenance of biodiversity is an
important goal of natural resource management and essential to many of the goals of
fishery management. Species occurrence, extirpation, and distribution are also
important clues to the character and location of habitat problems.

Fishery Management - goals are to provide diverse and sustainable game fish
populations. Methods include management of fish habitat and fish populations.

Recreational Use - types and patterns of use. A healthy river system provides abundant
opportunities for diverse recreational activities along its mainstem and tributaries.

Citizen Involvement - an important indication of public views of the river. Issues that
citizens are involved in may indicate opportunities and problems that the Fisheries
Division or other agencies should address.

Management Options follow and list alternative actions that will protect, rehabilitate, and enhance the
integrity of the watershed. These options are intended to provide a foundation for discussion, setting
priorities, and planning the future of the river system. Identified options are consistent with the mission
statement of Fisheries Division.

Copies of the draft assessment were distributed for public review beginning early fall, 1998. Three
public meetings were held November 2, 1998 in Niles, November 3, 1998 in Three Rivers, and
November 5, 1998 in Coldwater. Written comments were received through February 28, 1999.
Comments were either incorporated into this assessment or responded to in this section.
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Individuals who review this assessment and wish to comment should do so in writing to:

Michigan Department of Natural Resources
Fisheries Division
621 N. 10th Street
Plainwell, MI  49080

Comments received will be considered in preparing future updates of the St. Joseph River
Assessment.
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 RIVER ASSESSMENT

Geography

The St. Joseph River basin, located in southwest Michigan and northeast Indiana, is the third largest
river basin in Michigan (Figure 1). The river begins in Michigan’s Hillsdale County at Baw Beese
Lake, and flows in a northerly arc before turning south and entering Indiana. The river flows west
across Indiana before making an abrupt turn to the north at South Bend. It re-enters Michigan in
southeastern Berrien County and flows northwest until it reaches Lake Michigan between the cities
of St. Joseph and Benton Harbor. The St. Joseph River mainstem is 210 miles long, and its tributary
streams total an additional 1,641 miles (Brown 1944). The river drains a watershed of 4,685 square
miles: 3,000 square miles in Michigan and 1,685 square miles in Indiana. Its major tributaries are the
Coldwater, Prairie, Fawn, Pigeon, Elkhart, Dowagiac, and Paw Paw rivers (Figure 2).

The immense size of the St. Joseph River watershed makes it difficult to describe in detail; therefore,
the river was split into five sections or valley segments (Figure 3). These valley segments were
determined using an ecological classification procedure (Seelbach et al. 1997). Valley segments
represent portions of the river that share some common channel and landscape features and therefore
represent fairly distinctive and homogeneous ecosystems. Valley segments were identified using
major changes in hydrology, channel and valley shapes, catchment land cover, and surficial geology
that were viewed and interpreted using the Michigan Rivers Inventory Geographical Information
System database (Seelbach et al. 1997; Wiley and Seelbach 1997). These valley segments only
describe the St. Joseph River mainstem reaches and not the vast network of streams and rivers that
are tributary to the segments. This network of tributary streams and characteristics of the land they
drain were incorporated in the classification process; however, the general characteristics of a valley
segment may not describe a contributing individual stream. For example, segment 4 of the lower
river is described as warm and stable supporting walleye and flathead catfish. However, the
Dowagiac River, which enters the St. Joseph River within segment 4, is cold and stable supporting
brown trout and mottled sculpins. Although the same type of descriptions will be provided for all
major tributaries, only the five mainstem river valley segments are described below.

Segment 1 (Headwaters)
The headwaters consist of Beebe, Sand, Soap, Tekonsha, and Burnett creeks. This segment is 59
miles long and flows through the towns of Jonesville, Litchfield, Tekonsha, and Burlington (Figure
3). The river is small with low gradient and is characterized by cool summer temperatures and
moderately stable flows (see Geology and Hydrology and Channel Morphology)

Segment 2 (Upper)
The upper segment begins near Union City and continues 26 miles to Mendon, Michigan. The river
here is medium-sized as it picks up the drainage of the Coldwater River; and Little Portage, Nottawa,
and Swan creeks. The mainstem meanders unconfined and is cool in summer and has moderately
stable flows.

Segment 3 (Middle)
This segment begins at Mendon and proceeds 52 miles downstream to just beyond Elkhart, Indiana.
The river becomes larger and warmer as it drains a major portion of the watershed. Gradient also
changes from low to moderate as the river enters a broad glacial river valley. The Portage, Rocky,
Pigeon, Fawn, Prairie, Elkhart, and Little Elkhart rivers and Christiana Creek join the mainstem
within this section.
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Segment 4 (Lower)
This segment begins downstream of Elkhart, Indiana and extends in a northwesterly direction for
about 65 miles as it flows through Mishawaka, South Bend, Niles, Buchanan, and Berrien Springs.
The river is forced around the southwest lobe of the Kalamazoo moraine until it finally cuts through
at Buchanan. The Dowagiac River and several small tributaries including Pipestone, Lemon,
Brandywine, and McCoy creeks in Michigan; and Juday, Bowman, Baugo, and Cobus creeks in
Indiana; join the river in this section.

Segment 5 (Mouth)
Although this last segment is only about 8 miles long, it is very different from the other segments.
The river has very low gradient as it meanders unconfined across a glacial lake plain. It enters Lake
Michigan between the cities of St. Joseph and Benton Harbor. The Paw Paw River and Hickory and
Yellow creeks connect to the mainstem in this segment.

History

The St. Joseph River basin has been shaped by glacial events. During the Wisconsinan stage of
glaciation in the Pleistocene Epoch (10,000 to 75,000 years ago), most of Michigan and Indiana were
covered by several ice lobes (Farrand and Eschman 1974). The St. Joseph River basin was an
interlobate region; its landscape being shaped by three glacial lobes. The Saginaw lobe came from
the northeast, the Erie lobe from the east, and Lake Michigan lobe from the northwest (T. Fleming,
Indiana Geological Survey, personal communication). The St. Joseph River flowed south into the
Kankakee River and then the Mississippi River and the Gulf of Mexico. During glacial retreat, water
was no longer forced by the wall of ice to flow down to the Kankakee River. Therefore, a new
channel with less water resistance was formed, and the flow changed to a northward direction at
South Bend, downhill to the now lower elevation Lake Michigan. The glacial retreat also left varied
moraine and outwash deposits that strongly influence the local hydrology, channel morphology, and
gradient of the mainstem and tributaries.

There is evidence that humans roamed the basin during the Paleo-Indian Period over 10,000 years
ago (B. Mead, Department of State, Office of the State Archaeologist, personal communication).
Small bands of hunters searched for big game such as mastodon or caribou. Between 4,000 and 2,000
BC, settlements of small game hunters sprang up along the river. A larger group of migrants, the
mound builders, moved into the area in search of food around 2,000 BC. Their mounds are still
evident throughout the St. Joseph River valley. The Hopewellean people, a second group of mound
builders, occupied the land in 500 BC.

Native Americans heavily used the St. Joseph River. The Miami Tribe of the Algonquin Nation
settled in the area between 800 and 1000 AD. The Miami Tribe frequently traveled along the St.
Joseph River on a trail that later was known as the Sauk Trail (present day US-12). The Miami called
the river Sauk-Wauk-Sil-Buck which means “mystery” river (B. Owens, independent historian,
personal communication). Due to competition in the fur trade, the Iroquois drove most of the
Algonquin people out of Southern Michigan by 1625. The Algonquin and to a lesser extent Iroquois
used fish weirs and traps along the river to catch fish (B. Owens, independent historian, personal
communication). Suckers, walleye, smallmouth bass, northern pike, channel catfish, freshwater drum,
and lake sturgeon were part of their catches based on bones found at archaeological sites near the
watershed (Holman et al. 1996).

In 1654, Medard Chauart Des Groseilliers of France and a French companion were the first
Europeans to travel the St. Joseph River. Within a decade, several other French explorers and
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missionaries also had traveled the river. The French built Fort Saint Joseph in 1691 on the east river
bank near present day Niles, Michigan. The fort was used as a fur trading post and for protection of
the Miami tribes from the Iroquois.

“In the St. Joseph area, the local Miami and Mascouten peoples who lived there in
the seventeenth and eighteenth centuries were replaced by the Potawatomi. By the
1840s, most of the Potawatomi were displaced by American settlers who rapidly
cleared the land and built farms, towns, and mills. All these historical developments
have left traces in the ground. Most archaeological sites are within the uppermost
foot of soil, but along major rivers such as the St. Joseph deep trenching has
uncovered prehistoric camps as much as eight to ten feet below the present surface.

“The State Archaeological Site file lists 667 archaeological sites within the Michigan
portion of the basin. The number of sites for each township is listed in Table 1.
Many of these sites were reported by local residents. Professional archaeologists
have systematically inspected only 30.8 square miles, about 1% of the total area of
the river basin. They were able to locate 313 sites, giving a site density of 10.2 sites
per square mile. It has been estimated that there are about 25,000 archaeological sites
within the Michigan portion of the basin.

“Archaeological sites are not randomly distributed across the landscape. Prehistoric
sites are most frequent along the banks of waterways, particularly the lower reaches
of major rivers. Further upstream, and further upland, the sites are smaller and more
widely dispersed.

“Two archeological sites in the river basin, Moccasin Bluff and Fort St. Joseph, have
been listed on the National Register of Historic Places. Several more are eligible for
listing. Carey Mission, Fort Miami, and Burnett Trading Post have been listed as
State Registered Historic Sites.

“Archaeological sites are rapidly disappearing because of urbanization, deep
plowing, expansion of utility corridors and the widespread use of grading on even
minor construction projects. In the St. Joseph river basin, the most serious threats are
erosion, deep plowing, and construction in the St. Joseph and Niles areas.” (B. Mead,
Department of State, Office of the State Archaeologist, personal communication).

Before European settlement, the vegetation of the river basin consisted of tall forests of mostly
deciduous trees: oak, elm, walnut, and beech species predominating. Among the forests were
numerous streams and lakes as well as bogs, marshes, and vast prairies. Some prairies near South
Bend were several miles across. Native American villages were located near these prairies where the
soil was easily cultivated for crops, and where deer, elk, and bison grazed (Miller 1996).

The St. Joseph River basin historically had a rich mix of vertebrate species within its boundaries.
Reports from the late 1800s noted that deer, moose, elk, buffalo, beaver, swans, geese, and ducks
were abundant in the area (Cunningham 1961; Davis 1990). Ballard (1948) reported that in spring,
many fish would migrate up the St. Joseph River from Lake Michigan to spawn, including bass,
redhorse, mullet (suckers), pickerel (walleye), trout, suckers, and lake sturgeon (refer to Biological
Communities, Original Fish Communities).

After southwestern Michigan was surveyed in 1829, settlement of the area by European Americans
began to increase. Prairies and oak openings were settled first. Clearing of land for agriculture and
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lumber became more profitable after the invention of steam engines. Several dams were constructed
along tributaries of the St. Joseph River to supply power for saw and grain mills. The river was used
as a super highway to transport logs and grain up and down the river valley by way of steamships and
keelboats. In 1863, the city of Niles built its first dam; this was destroyed by high flows and rebuilt in
1871 with an improved design. The river and landscape began to change as forests were cut down,
agriculture became the prominent land use, and dams fragmented waterways (Miller 1996). This was
a difficult time for Native Americans as they watched the natural resources of the area being
destroyed. Simon Pokagon of the Potawatomi wrote:

“All, all has changed except the sun, moon, and stars and they have not because their
God and our God in great wisdom and mercy, hung them beyond the white man’s
reach” (Cunningham 1961).

By 1925, the river from South Bend downstream was contaminated with sewage. In the 1930s,
Michigan approached the State of Indiana to improve water quality by reducing sewage releases.
Michigan took the first step towards reducing sewage releases to the St. Joseph River by installing a
sewage treatment plant at Buchanan followed by plants at Berrien Springs, Niles, Benton Harbor, and
St. Joseph. However, raw sewage continued to flow down the lower river until the upstream towns of
South Bend, Mishawaka, and Elkhart built their sewage treatment plants. After the sewage problem
was addressed, biological communities began being examined for effects from toxic contamination in
the 1960s. Water quality in the St. Joseph River improved through the 1980s and 1990s with strict
federal and state water quality protection laws (refer to Water Quality).

Geology and Hydrology

Geology and Physiography

The retreat of glaciers 10,000 years ago shaped the contemporary landscape and left deposits that
make up the surficial geology in the St. Joseph River basin. The basin consists of a mosaic of
outwash sands, ice contact material (unsorted sands and gravel), coarse end moraine (sands and
gravel), fine end moraine (loamy), and lake plain (Lineback et al. 1983). About 52% of the surficial
geology is made up of outwash, which ranks 3rd among Lower Peninsula watersheds behind the
Manistee and Boardman rivers (Gooding 1995). Moraines elevate as high as 570 ft above Lake
Michigan (Albert et al. 1986).

Glacial moraines with moderate elevation and pervious material have high water infiltration
capacities and head pressure, which combine to produce high groundwater yields to low lying water
bodies. Groundwater contribution to a stream determines the stability of both temperature and water
flow. Basins, like the St. Joseph, with surficial geologic material dominated by outwash, ice contact,
and coarse end moraine materials have higher groundwater yields compared to basins with less
pervious and more fine textured materials (Bent 1971; Richards 1990; Wiley and Seelbach 1997). In
well-drained soils a large amount of precipitation percolates to the groundwater, which is ultimately
delivered to streams, lakes, and wetlands. Poorly drained soils, characteristic of fine till deposits,
have low infiltration capacities, so most precipitation reaches the stream channel as surface runoff.
Glacial outwash and coarse-textured glacial till are the dominant geologic materials in the basin
contributing to moderately high groundwater deliveries to the river system.

These glacial deposits have strong influences on the behavior of streams and rivers, as well as on
land use patterns. Outwash and fine-textured end moraine areas are associated with sandy loam and
loam type soils typically used for agriculture. The high, steep-sloped moraines, that are associated
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with coarse texture and ice contact material, are usually forested because of rough terrain, low
moisture content, and low soil fertility.

The headwaters and upper St. Joseph River segments mainly drain medium to coarse till and coarse
end moraine across outwash sands, so these segments have moderately high groundwater inflows.
Sand and Beebe creeks drain mostly coarse end moraine and may have moderate to high
groundwater; however, the Coldwater River drains more coarse till and has moderate to low
groundwater.

The middle valley segment flows across outwash sands between a mixture of ice contact and coarse
to medium till. Several tributary rivers and creeks drain mainly ice contact and have potential for
good groundwater such as Trout, Mill, and Christiana creeks, and Black Run. The Portage, Pigeon,
Little Elkhart, and Elkhart rivers flow through and around medium and coarse till, so they have
moderate to low groundwater. Portions of Portage and Little Elkhart rivers receive locally high
groundwater yields from ice-contact hills.

Medium and coarse end moraine deposits with large areas of ice contact material characterize the
lower valley segment. The river is forced around the southwest lobe of the Kalamazoo moraine near
South Bend and cuts through this moraine at Buchanan. Several creeks flow through this moraine and
have high groundwater flow. These streams include Love, Lemon, Brandywine, Cobus and Juday
creeks, as well as the Dowagiac River. The mouth segment also drains medium end moraine along
with sandy lake plain. More coarse end moraine materials are found within the Paw Paw River basin,
so it receives moderate amounts of groundwater.

Climate

Climate in the St. Joseph River basin is primarily controlled by its latitude and by Lake Michigan.
Latitude accounts for the seasonal changes that are the most important feature of this state’s climate
(Eichenlaub 1990). The basin is one of the warmest in Michigan with a mean annual air temperature
of 9.4 °C (49 °F). Precipitation is also high at 34 inches, third behind the neighboring Black and
Galien River watersheds (Gooding 1995). It has a long growing season (151 days) with a high
growing heat sum (2,630 °C-days). During the growing season, most precipitation is associated with
passing cold fronts and showers caused by air-mass instability. The annual average extreme
minimum temperature for the entire watershed is -23 °C (-9.4 °F) making for mild winters (Albert et
al. 1986).

The lower and mouth segments of the St. Joseph River have a unique climate that is moderated by
Lake Michigan. The long (157 days) and warm (heat sum 2,560 °C-days) growing season with an
early last freezing date between April and June create a maritime climate that is ideal for flowering
fruits. Winters in the lower and mouth segments are milder than the rest of the watershed with an
extreme minimum temperature of -22 °C (-7.6 °F). However, considerable lake-effect precipitation
falls during fall and winter months (Albert et al. 1986).

Net precipitation, because it is the source of surface runoff, through flow, and groundwater recharge,
is the ultimate factor controlling stream flow. Therefore, differences in precipitation are important
considerations when comparing stream flows within the watershed. Annual mean precipitation in the
headwaters is 37.65 inches. Precipitation decreases in the upper (34.27 inches) and middle segments
(35.03). The lower (37.23 inches) and mouth (37.33 inches) segments have increased annual
precipitation. The heaviest precipitation occurs during June and July for most of the basin.
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Annual Water Flow

The United States Geological Survey (USGS) maintains continuous stream flow gauges at 23
locations throughout the St. Joseph River basin, 12 in Michigan and 11 in Indiana (Figure 4). Data
from these gauges have been collected for up to 68 years in Michigan and up to 61 years Indiana.
Daily measurements of stream discharges (cubic feet per second or cfs) are published annually by
USGS. Twenty additional continuous gauges were operated in the basin in the past, and many
miscellaneous discharge measurements have been recorded throughout the basin. All USGS gauge
data discussed are through water year 1995.

Annual stream flow in the St. Joseph River watershed is fairly stable. Precipitation and how that
precipitation reaches the stream influence these flows. Watersheds dominated by pervious soils and
well-vegetated landscapes typically have stable annual flows. Streams with stable flows are
characterized by having lower peak flows and higher base flows because precipitation is delivered
slowly to the stream through the ground. Streams with unstable flows have higher and sharper peak
flows and low base flows because precipitation is transported overland as run-off that is a faster
process.

High flows are typical in March and April with low (base) flows in August through October, as
shown by the mean monthly flow in the mainstem at Niles (Figure 5). Similar patterns exist for the
gauges at Burlington, Three Rivers, and Elkhart. High discharge in early spring is a function of
snowmelt and storm water flowing over frozen soils. The peak month for precipitation is June;
however, infiltration and evapotranspiration absorb and slow transport of storm water to the stream
during summer and fall.

Change in annual flow is a factor that affects fish habitat. High flow in spring flood riparian wetlands
and provides good nursery areas for fish. These flooded wetlands are nutrient rich from the
decomposition of detritus material and support a large community of macroinvertebrates and
plankton. Fish use these areas for feeding and to escape high water velocities in the main river
channel. Riparian wetlands also have warmer water temperatures that reduce egg incubation time and
increase the growth rate of fish. Change in annual flows is a problem for fish when flow becomes
inconsistent with the season (e.g. loses its high flow character in spring). Dams, stream
channelization, and dikes can alter spring flooding and affect important fish nursery areas (Junk et al.
1989).

Average discharges for the St. Joseph River and tributaries are listed in Table 2. At the mouth, the St.
Joseph River has a discharge of 4,598 cfs making it the third largest river in Michigan behind the
Saginaw and Grand rivers. Discharge per square mile increases in a downstream direction. This is
directly correlated with the lower and mouth segments receiving more precipitation and having less
evapotranspiration due to a higher infiltration rate compared to the upper and middle segments. The
lowest discharge per square mile (0.54) was found in Pine Creek at Elkhart which is a small sub-
watershed that receives an average of 35.03 inches of precipitation a year. The highest discharge per
square mile was 1.18 in the Dowagiac and Paw Paw rivers. Both rivers receive over 37 inches of
precipitation and have significant amounts of groundwater yield that increases the annual average
discharge.

Seasonal Water Flow

The St. Joseph River mainstem has stable flows and its tributaries range from very unstable to stable
in flow. The stable flows on the St. Joseph River have been documented for many years. Turner
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(1867) noted the fast current in the river, and the relatively constant flow is “not subjected to rapid
and excessive rises nor to inconveniently low stages of water”.

Stability of flow provides or represents a tool to examine the combined effects of many
characteristics of streams, including source of flow, channel characteristics, temperature, and land
cover in the watershed. Since most areas of the watershed have similar seasonal climatic patterns,
differences in flow stability can be attributed to surficial geology, land cover, or human influences
such as storm sewers, stream channelization, or land use.

Flow stability can be described or characterized using flow duration curves built from percent
exceedence data from USGS gauging stations. An exceedence value is discharge that can be expected
to be exceeded for a given percentage of the time. For example, the 10% exceedence value is that
discharge that can be expected to be exceeded 10% of the time within a given water year (October -
September). A 10% or less exceedence value represents relatively rare high flow events, for example,
during snowmelt or extraordinary storm events. The 50% exceedence value represents median
discharge for a particular station, as half of the time it is higher, and half of the time flow is less than
this value. The 90% exceedence value is referred to as base flow (or low flow) and indicates steady
contributions of groundwater to the stream, meaning that 90% of the time discharge is expected to be
greater than this value.

When comparing exceedence values for streams of varying sizes, it is necessary to standardize values
so that direct comparisons can be made. One method of standardization requires dividing exceedence
values by median exceedence. This number represents the magnitude of discharge variance from the
median flow at each exceedence range. For exceedence flow over 50%, the smaller the standardized
value, the more stable the stream. For example, (5% exceedence)/(50% exceedence)=standardized
discharge at the 5% exceedence level - if this value is equal to 2, then flood flow is two times greater
than median flow.

Exceedence flows are illustrated in Figures 6-15 in downstream descending order (headwaters to
mouth) based on gauge location within the basin. The most stable USGS station on the mainstem is at
Burlington, which has a standardized discharge at 5% exceedence of 2.3 i.e., flood flow is 2.3 times
greater than median flow (Figure 6). This indicates a stable system, regardless of watershed size at
this location. For comparison, the most stable streams in Michigan (e.g. the Au Sable, Manistee, and
Jordan rivers) have standardized 5% exceedence (high) flows that are slightly less than twice their
median flows, whereas the flashy Lower Rouge River in southeast Michigan shows a standardized
5% exceedence of 13.7 (Beam and Braunscheidel 1998).

Flow stability can also be analyzed using low-flow or base-flow patterns. In general, the higher the
base flow relative to overland flow, the more stable the stream. The higher the ratio between each
exceedence rate and the median discharge, the less variation in stream flow. For USGS stations in the
St. Joseph River watershed, the standardized 95% exceedence ranges from 0.1 to 0.6. Hence, streams
in the St. Joseph River basin vary from very unstable to stable in flow. The Rouge River has a
standardized 95% exceedence of 0.2, whereas the groundwater-fed South Branch Au Sable River
near Luzerne has a value of 0.6.

Exceedence flows are described more thoroughly for the St. Joseph River and tributaries by valley
segments:

Headwaters and Upper
The mainstem river at Burlington and Nottawa Creek have fairly stable flows with standardized 5%
exceedence flows less than 2.9 (Figure 6). Hog Creek has a more flashy flow with a value over 4.1.
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Nottawa Creek receives the most groundwater as illustrated by the highest standardized 95%
exceedence of 0.4 followed by the St. Joseph River at Burlington and Hog Creek (Figure 7).

Middle
The St. Joseph River at Elkhart has the most stable flow of the three monitoring stations on the
mainstem within this segment (Figure 8). There are four impoundments above Elkhart that may have
a stabilizing effect on seasonal flows. The highest standardized 5% exceedence flow on the entire
mainstem was 2.9 at Three Rivers. The St. Joseph River at Three Rivers may have a slightly higher
exceedence flow value because the Rocky and Portage Rivers enter at this location. The mainstem at
Three Rivers also has a lower low flow exceedence curve compared to the Mottville and Elkhart
locations (Figure 9).

Pine Creek and the Little Elkhart, Pigeon, and Prairie rivers have fairly stable flows with
standardized 5% exceedence values between 2.5 and 3.0 (Figure 10). Pigeon Creek, however, had
high flow values over 4.7. Pigeon Creek flows though predominately heavy clay loam soils;
therefore, it received more runoff than if it had more sandy soils (see Soils and Land Use). This is
also evident in the standardized 95% exceedence flow (Figure 11). The Little Elkhart River had a
low flow value over 5.0, indicating a fair amount of groundwater.

The Elkhart River is a good example of the variability in flow between the mainstem of a river and
its tributaries (Figure 12 and 13). Solomon Creek and Elkhart River mainstem are stable whereas the
Rimmell Branch near Albion is unstable with standardized 5% exceedence flows of 9.8. Rimmell
Branch also has a low standardized 95% exceedence of 0.07. Rimmell Branch and Forker Creek are
in heavy-agricultural land use areas and have both been channelized. Solomon Creek’s stability may
be a function of good groundwater yields and wetlands that buffer against severe increases in flow.

Lower and Mouth
The streams in these segments are the most stabile of the entire watershed. Probably due to its size
and groundwater flow, the St. Joseph River through Niles is also stable with low standardized 5%
exceedence and high standardized 95% exceedence flows (Figure 14 and 15). Two of the best
systems for stability are Juday Creek (1.9 standardized 5% exceedence flows) and Dowagiac River
(2.0 standardized 5% exceedence flows). Both of these streams receive high inflows of groundwater.
The Paw Paw River is also stable and has standardized 95% exceedence flows similar to the
Dowagiac River.

Another index of flow stability is defined by the ratio of mean high flow to mean low flow (Table 3).
Using short-term and miscellaneous flow data, the highest mean monthly flow and lowest mean
monthly flow for a year are averaged for several years at a specific site to calculate the overall mean
high and low flows. High ratios of these two numbers indicate unstable flows dominated by rainfall
runoff, low numbers indicate stable flows dominated by groundwater (Table 3) (P. Seelbach,
Michigan Department of Natural Resources (MDNR), Fisheries Division, personal communication).
Severe stability problems are indicated in the upper segment in Hog Creek and Coldwater River as
well as the headwaters of the Elkhart River in Forker Creek, Rimmell Branch, and Turkey Creek. The
remaining St. Joseph River and tributaries are rated fair to good for stability.

The dominance of stable streams in the basin is mainly due to abundant permeable surficial geology
and soils, both important ingredients for groundwater flow. Broad floodplains and large amounts of
wetlands also contribute to stable stream flows by providing good water storage. Large streams also
tend to be more average in flow than small streams because they have heterogeneous catchments.
The few unstable streams in the basin are small creeks with agricultural and urban land uses.
Channelization also contributes to unstable flows.
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Several of the more stable tributaries to the St. Joseph River, such as Juday Creek, Dowagiac River,
and the headwaters of Paw Paw River, are cold water systems that support trout populations. A
significant contribution of groundwater to stream flow ensures steady flows and cool water
throughout the year. The flow of the Dowagiac River is especially stable, and is comparable to the
flow stability of the Au Sable River and other well-known northern Michigan trout streams (P.
Seelbach, MDNR, Fisheries Division, personal communication). Streams with less stable flow often
have less permeable soils in the watershed, fewer wetlands, and human-induced disturbances such as
channel dredging and construction in the floodplain. Forker Creek, in Indiana, has the highest flow
index value at 36.3. This stream has a small drainage basin, a narrow channel, and clay based soil on
glacial till, all of which combine to produce poorly sustained stream flows. According to Indiana
Department of Natural Resources (IDNR), the operation of lake-level control structures on this
stream also reduces flow during summer months (IDNR 1987).

Daily Water Flow

In natural streams, daily flow changes are generally gradual. However some hydroelectric operations
and operations of lake-level control structures cause substantial daily flow fluctuations. These daily
fluctuations can destabilize banks, create abnormally large moving sediment bedloads, disrupt
habitat, strand organisms, block movements of aquatic organisms, and interfere with recreational
uses of the river. Aquatic production and diversity are profoundly reduced by such extreme daily
fluctuations (Cushman 1985; Gislason 1985; Nelson 1986; Bain et al. 1988).

Hydrographs (graphs of daily discharge over time) are used to analyze stream flow stability. They
can be used to examine characteristics of a river channel as well as the source of flow. Since climate
is relatively similar across the watershed, change in the shape of a hydrograph over time (several
years) or between sites can be attributed to variations in geology, land use, water from storm drains,
or human alteration by way of hydroelectric operations and other flow control structures.

Flow peaks for the mainstem are asymmetrical during summer and fall (Figure 16). These peaks
indicate a source of throughflow or shallow groundwater to a stream. After a heavy rain event, peak
flow declines gradually due to the slow release of water from the surrounding soils. During March
and April, flow in the St. Joseph River watershed is more unstable. Peaks are more symmetric in late
winter and early spring when the ground is frozen or saturated and less permeable. As a result,
snowmelt can release more water into a river and at a faster rate than rainfall. The Rimmell Branch
(Figure 17), which drains predominately clayey farmland, has symmetric flow peaks. Water in this
stream is delivered over the surface, so rapid increases in flow are followed by equally rapid
decreases. The groundwater driven Dowagiac River (Figure 18), shows some evidence of symmetric
peaking that may be a result of channelization or saturation from irrigation.

Berry (1992) found an increase in Dowagiac River peak flow between 1960 and 1990. Increase in
irrigation that saturates soils may be the cause of increased peak flow, since no major demographic or
land use transitions have taken place over the period of record. Irrigation practices saturate soils
causing run off to increase during significant storm events. Normally, soils are dry during August and
most precipitation is absorbed by the soil and delivered to the river as groundwater.

The percentage of the Dowagiac River watershed that is irrigated increased tenfold between 1960
and 1987. The amount of water applied to each irrigated acre increased from 5.5 to 10.0 inches per
year. Peak discharge has increased significantly during the month of August, when irrigation use is
high.
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Another indication of a groundwater source to a system is the amount of summer base flow on
hydrographs. The discharge of the Dowagiac River never descends below 150 cfs in August when
precipitation is low and evaporation and evapotranspiration are high. Streams without base flow
typically run dry in the summer, for example Rimmell Branch (Figure 17).

Daily flow is also influenced by hydroelectric dams that operate in peaking mode, causing severe
habitat degradation (Cushman 1985; Gislason 1985; Nelson 1986; Bain et al. 1988). These dams
release high flood flows during peak electrical demand (generally 8 am to 8 pm) and shut down flow
creating drought flows during non-peak periods (generally at night). Historically, several projects on
the St. Joseph River mainstem operated as peaking projects. Now all projects operate in run-of-river
mode (outflow of water about equals inflow of water) as required by the Federal Energy Regulation
Commission with exception of Berrien Springs dam. The Berrien Springs dam does not operate in
run-of-river flow and continues to cause severe fluctuations in flow down stream. When new
computerized turbines (installed in 1996) sense a level increase in the impoundment, a turbine will
turn on sending 400 cfs downstream. During low flow situations, the activation of one or two
turbines can instantly double the discharge downstream causing unsafe conditions for wading anglers
and boaters. Fish spawning success is also adversely affected by these periods of fluctuating flow.
Due to concern about the fluctuations, a new operating scheme where a spillway gate is partly
opened to pass flow during the time between turbine startups is being implemented to alleviate
fluctuations downstream. Berrien Springs dam is not licensed under FERC because of a permit that
was issued by an Act of Congress in 1906, Public Act No. 85 (H.R. 16671) (FERC 1981). FERC has
no regulatory authority over the Berrien Springs Project. This will not change unless congress
amends the act. However, operations at the project may fall under the jurisdiction of the Michigan
Natural Resources and Environmental Protection Act (see Special Jurisdictions).

The Three Rivers Dam also causes severe flow fluctuations. Instantaneous flow data indicated 30-
40% increases and decreases in flow below the dam that correlate with peak electrical demands
(Figure 19). Grande Point Power Corporation fills the impoundment during early morning hours
causing decreases in flow below the dam. Turbines are turned on at about 9:30 a.m. and run until late
evening causing increases in flow. In 1987, FERC determined that the dam was under their
jurisdiction and ordered an application for a hydroelectric facility license. The project is now going
through the application process, so run-of-river flow should be advocated as part of the new license
agreement with FERC.

Flooding and Floodplains

Floods are part of the natural cycle of river systems (Junk et al. 1989). Flood flows are important for
sediment transport in river systems, distributing moving sediments downstream and onto a
floodplain. Floodplains act as a major storage area for sediments and nutrients. Water flowing into a
floodplain expands the area available for fish feeding and breeding, and can wash additional food
items into a stream or river. Large woody debris washes into and is moved within streams during
high flow periods, this wood is an important component of river ecosystems. Wood is often used by
fish as cover habitat and as substrate for aquatic invertebrates. Floods contribute to the diversity of
insects and fish found in a stream and contribute to downstream colonization of some species.

Dams on the mainstem and tributaries alter natural flow regimes of systems and sometimes
contribute to flood problems. Dams interrupt sediment transport by floods and their operation can
modify the effects of floods to the detriment of the natural stream flow cycle.
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Floods are common along the River. The St. Joseph River Basin has experienced 50 year floods
(flood intensities that have the probability of occurring every 50 years) in 1908, 1937, 1943, 1947,
1950, 1982, and 1985 (Federal Power Commission 1974; USGS 1990). Development in a floodplain
is periodically damaged by floods, especially during 100-year or larger rain events. Flooding
occurred in several urban areas during the 1950 flood including Coldwater, Union City, Three
Rivers, Constantine, Goshen, Elkhart, Mishawaka, South Bend, Niles, Dowagiac, Paw Paw, and
Benton Harbor. The City of Three Rivers is unique. This city is situated at the confluence of the
Rocky, Portage, and St. Joseph rivers. It experiences floods on a regular basis, and sometimes large
areas of the community are inundated. Flooding problems in the city were recorded as early as 1866
(Sillman 1931). The City has sought assistance in dealing with these periodic floods. A 1971 study
by the Corps of Engineer in the St. Joseph River basin concluded that no Federal flood control
projects be undertaken, because they would not be cost effective (Federal Power Commission 1974).

Seasonal flooding occurs predictably in some reaches in the basin, but tends to be confined to the
floodplain (USDA 1985; Federal Insurance Administration 1991). In areas where the floodplain is
intensively farmed, flooding may contribute to pollution problems in the basin. Erosion from
cropland that has been heavily fertilized, or where animal waste is disposed or stored, releases
nutrients to the rivers, and increases sedimentation (refer to Water Quality).

The Natural Resources Conservation Service has completed Flood Plain Management studies on
several rivers in the basin (USDA 1985). Studies have been completed on the Coldwater and Paw
Paw rivers and Portage and McCoy creeks. These studies describe hydraulic characteristics of
selected portions of the watershed, identify areas of flooding, and provide information on alternative
methods of flood control.

Fifty-three communities within the basin participate in the National Flood Insurance Program
(Table 4). Most of these communities have flood plain maps that delineate 100- and 500-year flood
boundaries for the rivers within their municipal limits. These are used by State and local agencies
and individuals for planning purposes, general floodplain management, and to determine the need for
flood insurance.

Channel and land use processes both influence the severity of flooding. Channelization causes
increased water velocity reducing the height of flooding in smaller stream reaches, but it increases
the magnitude of downstream floods in larger rivers. Roads and construction along rivers act as
levees and prevent high flows from expanding across floodplains. Filling wetlands and floodplains
decreases the water storage capacity of a watershed, which reduces retention time and increases
runoff. Development also increases runoff by creating impervious surfaces such as roads, parking
lots, and rooftops. Precipitation that is delivered to streams as runoff enters streams more quickly and
can contribute to severe flooding.

Seawalls and levees are often used to protect against floods and eroding banks. Levees prevent
floodwaters from entering the floodplain and constrict water flow causing flood peaks in areas
downstream. They do not allow sediments to be deposited in the floodplain and prevent fish access to
seasonally flooded areas, which are important for spawning and feeding. Seawalls eliminate shallow
water areas and the natural diverse edge habitat that can be important to macroinvertebrates. They
also block animal access to and from the stream. Through permitting processes, zoning procedures,
and education riparian property owners should be encouraged or required to use less intrusive and
more natural looking methods to stabilize banks. Rock riprap, log and whole tree revetments, and
vegetative plantings are good alternatives to seawalls (Alexander et al. 1995).
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New policies are needed to facilitate reclamation of low elevation floodplains. These floodplain areas
could be recovered if policies were developed to regulate land use activities after large floods
(Doppelt et al. 1993). Reconstruction or reoccupation of floodplain roads, homes, businesses, and
other structures should be restricted after flood inundation to prevent future disasters and promote
open space floodplains.

Channel Morphology

Gradient

Stream gradient (drop in elevation with distance, usually in feet per mile) is an important factor
determining river channel form and streambed composition. Gradient has been related to streambed
particle size, discharge, channel pattern (meandering), and sediment transport (Hynes 1970;
Knighton 1984). Gradient is one of the most important factors in determining the distribution and
abundance of various fish species, such as smallmouth bass (Trautman 1942; Edwards et al. 1983),
flathead catfish (Lee and Terrell 1987), bluegill and green sunfish (Stuber et al. 1982a; Stuber et al.
1982b), black crappie (Edwards et al. 1982), northern pike (Inskip 1982), warmouth (McMahon et al.
1984), white sucker (Twomey et al. 1984), blacknose dace (Trial et al. 1983), and creek chub
(McMahon 1982).

The average gradient of the mainstem of the St. Joseph River is 2.5 ft/mi with a range from 0-45
ft/mi. Some river portions are much steeper than average, others are more gradual. These areas of
different gradient create diverse types of channels, and hence different kinds of habitat for fish and
other aquatic life. Typical channel patterns with gradient are listed below (G. Whelan, MDNR,
Fisheries Division, unpublished data). In these descriptions, hydraulic diversity refers to the variety
of water velocities and depths found at a particular site in the river. The most productive river habitat
offers a good variety to support different life histories of various species. Fish and other life are
typically most diverse and productive in those parts of a river with gradient between 10 and 69.9
ft/mi (G. Whelan, MDNR, Fisheries Division, personal communication; Trautman 1942).
Unfortunately, such gradients are rare in Michigan because of low-relief landscape, and these areas
are also the most likely to have been dammed.

Gradient class Fish habitat Channel characteristics

0.0- 2.9 ft/mi low mostly run habitat with low hydraulic diversity
3.0 - 4.9 ft/mi fair some riffles with modest hydraulic diversity
5.0 - 9.9 ft/mi good riffle-pool sequences with good hydraulic diversity
10.0-69.9 ft/mi excellent established, regular riffle-pool sequences with excellent

hydraulic diversity
70.0 -149.9 ft/mi fair chute and pool habitats with only fair hydraulic diversity
> 150 ft/mi poor falls and rapids with poor hydraulic diversity

The St. Joseph River is predominately low gradient, 157.5 river miles (74.9%) are described by the
lowest gradient class (<3.0 ft/mi) (Figure 20). Gradient gradually decreases from the headwaters
downstream towards the mouth (Figure 21a and 21b). Gradients between 3.0 and 4.9 ft/mi constitute
37.9 mi (18%) of the mainstem, and 13.1 mi (6.2%) are in the good hydraulic diversity class (5.0-9.9
ft/mi). The most desirable gradient between 10.0 and 69.9 ft/mi is found in only 1.9 mi (0.9%) of the
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river. However, 74.9 mi (35.6%) of the river are impounded by lake-level control structures or
hydroelectric facilities. This includes 14.6 mi (28.6% of the gradient class between 3 and 9.9 ft/mi)
and 0.8 mi (44.2% of the gradient class between 10 and 69.9 ft/mi) of river with the best type of
hydraulic diversity. The river (free-flowing) portions of the St. Joseph include 96.8 mi of the low
gradient run habitat, 36.4 mi of run-riffle habitat with gradient between 3.0 and 9.9 ft/mi, and 1.1 mi
of riffle-pool habitat with gradient between 10.0 and 69.9 ft/mi. The run-riffle and riffle-pool habitats
are found in the headwaters below Baw Beese Lake and in small reaches near Union City, Sturgis
Dam, and Niles.

The stream gradient of the St. Joseph River channel varies from less than 1 ft/mi to over 40 ft/mi.
The variation in gradient is a result of diversified landforms with low gradient across flat areas and
higher gradients at the edges of moraines. Valley segments are characterized as follows:

Headwaters
These 59.8 mi have the most diverse gradient with a smaller portion (43.8%) of low gradient habitat
than other valley segments (Figure 22a). Fair to good gradients make up 53.7% of the segment and
excellent gradients constitute only 2.6% of the segment.

Upper
This 25.5 mi segment has the largest proportion (89.3%) of low gradient (Figure 22b). A natural
flooding that creates Sturgeon Lake has no gradient for 1.3 mi. Fair to good gradient habitat exists in
9.3% of this segment (2.4 mi), and 1.3% (0.3 mi) consists of excellent hydraulic diversity (10.0 - 69.9
ft/mi). All fair to excellent habitat is flooded by Union City Impoundment.

Middle
Low gradient constitutes most (81.5%) of this 49 mi segment (Figure 23a). The remaining 9.1 mi
consists of fair to good with no excellent gradient. Sturgis, Constantine, and Elkhart impoundments
inundate 7.6 miles (83.6%) of the fair to good gradient habitat.

Lower
This 63.8 mi segment is dominated by low gradient (Figure 23b). Fair to good gradient (riffle-run
habitat) exists in 11.8% (7.5 mi) of the segment. Mishawaka and Niles (French Paper) impoundments
flood 65.7% (4.9 mi) of the fair to good gradient.

Mouth
The last 7.4 mi of the river flows across a glacial lake plain and is all low gradient (0.0 - 2.9 ft/mi).
No dams exist on the mainstem within this segment.

Channel Cross Section

Channel cross section is another measurement of the quality of fish habitat. Natural channels
(Figure 24a) typically provide better habitat than degraded or manipulated channels (Figure 24b).
Channel morphology is determined by channel material, stream flow and velocity, and in channel
structures. Unstable flows will create flood channels that are over wide and shallow during average
flow periods. Unusually narrow channels are produced by bulkheads or channel dredging. Sand
channels are typified by higher velocities and more laminar flows, and have parabolic cross sections
(Alexander and Hansen 1988). Abnormal sediment loads (either too much or too little) will also
modify channels by causing deposition or erosion. Bridges, culverts, bank erosion, channel
modifications, and armored substrates will cause deviations from expected channel form. To examine
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the effects of these modifying factors, more channel cross-section observations are needed in each
valley segment.

Channel width comparisons were done for each valley segment and many tributaries (Table 5). Data
were from discharge studies of Blumer et al. (1996). Expected width was estimated from a relation
with mean daily discharge (G. Whelan, MDNR, Fisheries Division, unpublished data). Valley
segments and tributaries have cross sections as characterized below; cover and substrate
measurements are from Shepherd (1975) and Towns (1988):

Headwaters
This segment has a narrow channel characterized as both straight and meandering. From Baw Beese
Lake to Jonesville, vegetative cover is moderate to heavy, substrate is mostly silt to sand, and fish
habitat is rated as poor. Downstream of Jonesville to Litchfield, substrate is mostly sand and gravel
with some silt, cover is moderate to heavy, and fish habitat is better. Substrate becomes more varied
in lower reaches of this segment with mostly sand and silt, but some areas of swift current have
boulders and rubble. Velocity is higher in this lower reach creating more pool and riffle habitat.

Upper
The channel ranges from moderately straight to meandering unconfined. The channel is average in
width and uniform in depth. Substrate is mostly sand and silt with some gravel, rocks, and boulders.
Fish habitat (holes, instream logs, and pools) is better in this segment than in the headwaters. Major
tributaries show the same channel characteristics. Although not significant, Hog and Nottawa creeks
have below average stream widths, probably from channelization (Table 5).

Middle
The river meanders unconfined in a broad glacial fluvial valley. Width doubles between Three Rivers
(180 ft) and Elkhart (364 ft) due to the addition of major tributaries. Substrates are mostly sand and
gravel with some silt. Substrates and channel widths vary greatly due to the five impoundments in
this segment. Variation in channel width can also occur from lateral cutting into soft stream banks.
Most of the tributaries have average channel widths given their discharge. Pigeon and Forker creeks
have significantly narrow channels, which indicates channelization (Table 5). Stream bank cover is
abundant in the upper half of this section. The lower section of this segment is urbanized and has
very little stream bank cover.

Lower
The river channel is narrow through this segment as it meanders confined in a narrow glacial valley.
Width at Niles is more than one hundred feet narrower than at Elkhart and the river discharges 400
cfs more at Niles than at Elkhart. Substrate is mostly sand and gravel; however, the reach between
Mishawaka and Bertrand has gravel and cobble. The stream banks are mostly wooded through
residential areas. Juday Creek and Dowagiac River have significantly narrow channels (Table 5).
Both these streams have histories of channelization, but they also receive notable amounts of
groundwater that increase their average discharge. Groundwater streams also have lower peak flows,
so flood events are less prevalent to cut new and wider channels.

Mouth
The channel is generally wide in this segment as it meanders unconfined across the lakeplain.
Substrates are mostly gravel and cobble but become finer (sand and silt) closer to the mouth as the
river loses power. The Paw Paw River enters this segment and has a significantly narrow channel
(Table 5). Usually, streams with significantly narrow channels have been channelized; however, the
Paw Paw River has not been channelized. The Paw Paw River receives high amounts of groundwater
giving it a higher than average annual discharge, so its expected width may be over estimated.
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Dams and Barriers

There are 190 dams in the St. Joseph River basin registered with MDEQ and IDNR, with 17 on the
St. Joseph River mainstem (Table 6; Figure 25). Some of these dams are classified by MDEQ Dam
Safety Section and IDNR Dam and Levee Safety Section according to their purpose: 18 for
hydroelectric power generation, 11 retired hydroelectric dams, 5 for irrigation, 105 for recreation
(including lake-level control structures), 9 flood-control dams, 4 for water supply, and 19 for other
reasons (private ponds, county park ponds, hatchery ponds etc.). It is not known how many small
unregistered dams exist in the basin.

The first dam in the watershed on record was built in 1826 on Dowagiac Creek. Early dams were
built across small creeks at high gradient locations to power grain mills. Construction of mill dams
continued until 1900. From 1890 to 1940, several large dams were constructed to generate electricity.
The last phase of dam building was between 1945 and 1980; these dams were built to control lake
levels for recreation and waterfront development.

Dams are regulated under Michigan’s Dam Safety, Part 315 of the Natural Resources and
Environmental Protection Act, 1994 P.A. 451 as amended; Indiana’s Chapter 84, Acts of 1961,
Indiana General Assembly; and the Federal Energy Regulatory Commission Regulation 18 of Part 12
of the Code of Federal Regulations. Most existing hydroelectric dams are under FERC authority. The
Berrien Springs Dam on the St. Joseph River is not regulated under FERC; it has a permit issued by
an Act of Congress in 1906. Dams not regulated under FERC operate without licenses and have
limited regulation toward operation of the dam; therefore, no control is offered for the protection of
aquatic resources above and below such dams.

All dams in the Michigan portion of the basin are considered safe by the Dam Safety section of
MDEQ, LWMD. Thirteen dams are of hazard type 1 (dam failure would cause the loss of life), 12 are
of hazard type 2 (dam failure would cause severe property damage), and the remaining 97 dams are
of hazard type 3 (have low heads in remote areas). Most of the high hazard dams have a head of over
12 ft and are hydroelectric or retired hydroelectric facilities on the mainstem.

Dams have many detrimental effects on aquatic communities in rivers. They impede fish movements
to refuge habitats causing segmented fish populations and block spawning migrations (Goldman and
Horne 1983; Schlosser 1991). Dams fragment river systems, and turn high quality river habitat into
lentic habitat. Some fish and aquatic insects migrate up or downstream to reach different feeding and
temperature habitats throughout the year. Mortality or injury can result while passing through dams,
especially with hydroelectric turbines. Entrainment often causes mortality or injury as a result of fish
being struck by turbine blades, pressure changes, sheer forces in turbulent flows, and water velocity
accelerations (Cadwallader 1986; Cada 1990). Potamodromous fish can migrate up river from Lake
Michigan to Twin Branch Dam through the use of fish ladders at the Berrien Springs, Buchanan,
Niles, South Bend, and Mishawaka Dams. Salmonines comprised 99.6% of all fish passed at the
ladders (Dexter and Ledet 1995). The remaining use of ladders is by warm and coolwater species.
Both up and down river movements of walleye, smallmouth bass, channel and flathead catfish, and
white and redhorse suckers frequently occur between June and August.

Impoundments that draw water from the surface typically increase downstream water temperatures
by spilling warm surface waters. This is especially critical in the warm summer months. Increased
water temperatures can lead to elimination of certain aquatic species including fish (Ward 1984).
Evaporation rates increase with higher temperatures and much greater impoundment surface area.
Dissolved oxygen levels in impoundments are usually lower than those in moving streams, and this
change can alter fish populations in impounded portions of the river system. Impoundments also act
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as sediment and debris traps. Sediment-free water released below the dam has high erosive power
causing increased scour and bank erosion. Woody debris, which is important for fish habitat, is
caught in impoundments and eventually sinks depriving downstream segments.

The seasonal distribution of flow is also disrupted by reducing incidence and severity of flooding.
This reduces the inundation of floodplains causing a decrease in backwater habitat for fish spawning
and juvenile rearing. The decrease in flooding also reduces the amount of food deposited into the
river. Intense short-term flow fluctuations immediately below dams can strand aquatic organisms
during severe low flows and destroy habitat during extremely high flows.

Many dams were built on the areas of highest gradient on the St. Joseph River, and its tributaries, in
order to create the largest hydraulic head possible for the lowest cost. Some segments of the St.
Joseph River had rapids and fast riffle areas before being impounded. These areas were high quality
spawning areas, used by potamodromous and other aquatic species in the river, and are now lost.

Natural stream systems strive to reach equilibrium, where the amount of water and sediment that
enter a stream equals what leaves it. Many southern Michigan rivers are still trying to reach
equilibrium, and channel forms are still changing. Dams interrupt the natural evolution of stream
channels. Aggradation takes place above dams, as sediments are deposited in the reservoirs, and the
stream tries to re-establish a new equilibrium downstream. Sediment deposition in these river
segments makes the stream channel wider and shallower, with few deep holes, and habitat
heterogeneity is lost. This loss of heterogeneity adversely affects fish populations as different life
stages of river fish species need many habitat types to survive.

Dams also interfere with free navigation and recreation on rivers. A canoe trip from the headwaters
to the mouth would require 17 portages around dams. Some canoe portages are provided, but some
are not clearly marked or are poorly maintained. Of the 17 dams on the mainstem, 12 offer official
canoe portage or boat launch facilities. Boat launches are more prevalent in the lower and middle
sections, where impoundments and the river are deep enough to support use by larger boats (refer to
Recreation Use).

Some dams are constructed to maintain un-natural levels of lakes, or to deepen natural lakes, with no
regard to river levels below the lakes. These lakes have legally-established water levels, and the dams
are operated to assure the level is maintained through the year. A few lakes have lower winter levels
established to allow dock and seawall maintenance, and to protect these structures and riparian
shorelines from ice damage. These legal levels are determined without regard to affects on fish and
wildlife above and below the structures. Critical spring spawning areas for fish such as northern pike
are eliminated on some lakes when water levels are kept artificially low to protect riparian property.
Naturally, water levels rise in lakes during spring and gradually decline in level through summer and
fall. Stretches of streams below some of these lake-level control structures have little or no flow in
the summer months due to seasonal regulation of outflows - more water is held back in summer for
recreation.

Dams on the St. Joseph River are further described within valley segment below.

Headwaters
All nine dams in the headwaters are used for recreation to create lakes or impoundments. Baw Beese
Lake control structure is the largest dam in this segment with a head of 12 ft. This segment has the
highest gradient, but most of it is flooded under impoundments. These impoundments increase water
temperatures and prevent downstream movements of woody debris. None of the mainstem dams have
official portage facilities. More investigations of the effects of dams are needed for the headwaters.
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Upper
There are 24 dams within this segment with two on the St. Joseph River mainstem. Riley Dam at
Union City is the largest dam and the only unlicensed hydroelectric facility in the upper river. State
of Michigan legislation exempts the facility from any licensing procedures. Fisheries Division should
pursue options to change the existing law that exempts the Riley Dam facility. The impoundment and
river below are actively managed fisheries. Therefore, Riley Dam should not be excused from
licensing procedures and should be held responsible for any natural resource damages as a result of
dam operations.

The Randall Dam on the Coldwater River at Union City is in the process of being removed. City
officials have agreed to remove the dam and are pursuing funding. By removing the dam, the city will
decrease long term costs associated with dam maintenance and liability insurance. The river will
once again become a free flowing system with no barriers. This will allow fish and other organism to
freely move up and down stream. It will also allow for the natural downstream movement of
sediments and woody debris. Riffles in this high gradient area will become exposed and create
excellent gravel and cobble habitat for fish and macroinvertebrates.

Most of the dams are lake-level control structures and are owned by county governments. These
dams have the potential to reduce summer flows in small creeks and to increase water temperatures.
The Palmer and Long lake control dam was declared unsafe, and the impoundment was drained in
1996 for dam repairs and rebuilt in 1997.

Middle
This segment has 105 recorded dams with five on the mainstem. The Sturgis, Three Rivers,
Mottville, Constantine, and Elkhart dams on the mainstem; Centreville dam on Prairie River; and
Fawn River Mill, Star Mill, and Greenfield Mill dams on Fawn River all operate as hydroelectric
facilities. FERC licenses expire in the year 2000 for Elkhart and Sturgis and 2003 for Mottville. The
remaining dams are for recreation and consist of old mill dams and lake-level controls. The Sunset
Lake dam on Portage Creek, G.T. Anderson Dam on Pigeon Creek, and Cliff Pettit Dam on Little
Elkhart Creek are used for water supply. These dams severely fragment the middle segment of the St.
Joseph River basin and prevent the free movement of fish between mainstem and tributaries.

Fish entrainment studies were conducted at the Constantine Hydroelectric Facility (Anonymous
1991). Entrainment was highest in June, and 84% of fish entrained were mimic shiners. Mimic
shiners are part of the forage base of larger predators in the system. Largemouth bass made up 2% of
the fish entrained. Although bluegill, channel catfish, and walleye were present near the facility,
there was no significant mortality from turbines.

An environmental assessment was conducted at the Star Mill dam on Fawn River for FERC re-
licensing requirements (FERC 1997). Star Mill dam was required to operate as run of river rather
than a peaking mode. It was recommended that a minimum flow of 25 cfs be maintained at all times
in the bypass channel to protect the fishery and aquatic resources. There is no fish passage facility, so
upstream movement is completely blocked and downstream passage is limited to the spillway or the
powerhouse. A trash bar was installed that prevents larger fish from entering the intake water.
However, fish less than two inches may be entrained. In order to protect the fishery, increased
protection and an entrainment study are recommended.

Lower
Thirty dams exist in this segment. Four of the eight dams on the mainstem are hydroelectric facilities.
Twin Branch and Buchanan dams were relicensed under FERC in 1996. The Dowagiac River system
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has an unusual number of dams including six on Dowagiac Creek and one each for the Dowagiac
River proper and McKinzie creeks. Portions of Dowagiac Creek support brown trout, but the dams
block trout movements. These impoundment areas also cause stream temperatures to increase to
levels that will not support brown trout throughout portions of this system.

A small dam on Kimmerlee Creek (tributary to Pokagon Creek) of the Dowagiac River subwatershed
was removed in 1998. Kimmerlee Creek is a wild trout stream, and the dam was blocking trout
movement upstream. The landowner wanted to remove the dam for liability and aesthetic purposes.
An Inland Fisheries Grant was awarded to the landowner to help with removal costs and to be sure
that downstream habitat was not degraded during removal. In less than three months after removal,
the stream had recovered to normal conditions. Now trout have full range of the creek.

The Pucker Street Dam on the Dowagiac River was drawn down to sill level in 1999. This lowered
the former impoundment by five feet and restored one mile of stream above the dam. The remaining
15 ft of concrete sill is scheduled to be removed once funding is secured by the city of Niles. A major
cost of dam removal is management of sediments in the former impoundment. Once the dam is
removed, an additional one mile of high gradient (diverse) habitat will be restored in the river.
Potamodromous fish will also have access to the entire Dowagiac River.

Turbines at the Niles (French Paper) and Buchanan dams were studied to determine effects of fish
entrainment (FERC 1991; FERC 1996). Chinook and steelhead smolts were released at Mishawaka.
Of smolts released, 12.3% of chinook and 2.3% of steelhead passed through the project powerhouse
at Niles. Turbine mortality was 4.2% for steelhead and 1.2% for chinook. At the Buchanan facility,
19.8% of out-migrating steelhead and 21% of chinook smolts were entrained. Induced turbine
mortality was 17.9% for steelhead and 21% for chinook (RES 1992). Smallmouth bass and walleye
comprised less than 1% of all fish entrained at Buchanan. It was recommended that fish screens be
placed to prevent turbine passage and mortality. Niles dam stops turbines for 72 hours in May to
protect out-migrating smolts after release from Twin Branch Fish Hatchery in Mishawaka. However,
the temporary shut down does not protect natural chinook and steelhead smolts that may migrate at a
different time. Steelhead smolts may take up to 32 days to out-migrate after stocking, whereas
chinook salmon will migrate in 48 hours. The shut down does not to protect other riverine fish
species that could be entrained throughout the year.

There are also concerns regarding entrainment at the Berrien Springs Dam. Turbines at Berrien
Springs draw water from the center of the river, where flow is concentrated. Smolts tend to stay in
the main flow (center of the river) when out-migrating. The potential to entrain fish is greatest with
turbines that draw water from the center of the river. Due to a FERC license exemption by an Act of
Congress, there are no regulations requiring procedures to prevention and evaluate fish entrainment
at Berrien Springs.

Mouth
All 22 registered dams in this segment are within the Paw Paw River sub-watershed. These dams are
located on tributaries to the mainstem; therefore, potamodromous fish can migrate from Lake
Michigan to Campbell Creek in the headwaters. These dams generally have low head and are found
in remote areas, so they have low hazard ratings. There are no active hydroelectric dams, most of the
dams are being used for recreation as lake-level control structures.
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Soils and Land Use Patterns

Soils

Soil type is an important component of the hydrology and can also direct land use patterns in the
watershed. Sandy soils typically lead to more groundwater flow to streams compared to less
permeable clay soils. However, sandy soils are less fertile than loamy soils. General soil maps are
available for each county in Michigan and Indiana. Soils have also been described for the Elkhart
River basin (USDA 1975). The soils in the St. Joseph River watershed consist of 81% loamy type
(sandy, silty, or clay loams), which is similar to the Huron and Shiawassee rivers (Gooding 1995).
Land use characteristics of the headwaters of the St. Joseph River have also been studied (Cummings
1978).

The St. Joseph River watershed is predominately outwash plains with many small end and ground
moraine ridges. Land is gently to moderately sloping with sand and sandy loam soils. Drainage
conditions are mostly well drained with variable areas from poorly to excessively well drained.
Moderately well to well-drained portions of the outwash are used for agriculture, but poorly drained
outwash deposits remain as swamp or marsh (Albert et al. 1986). The distribution of soils in the
watershed has been mapped (Figure 26); however, this is a general description. For specific soil
associations and distributions, review county soil survey maps that are available from soil and water
conservation districts. In this assessment, soils have been lumped into three groups based on the
composition of sand, loam, or clay as described below:

Group Soil type

A sandy, loamy sand, or sandy loam
B silt loam or loam
C clay loam, silty clay loam, sandy clay, silty clay, or clay

Headwaters
The headwaters consist of coarse-textured end moraine ridges interspersed with deposits of outwash
sand. Consequently a majority of the headwaters is made up of patches of Groups A and B soils.
These soils are moderately well drained and are fertile for agriculture. There are some small pockets
with Group C soils that have very slow infiltration rates and are found in old lake beds.

Upper
The soils in the upper segment are similar to those in the headwaters and are made up of
predominately Group A and B soils. There are more Group A soils because of gently to moderately
sloping, coarse textured (sandy and sandy loam) drumlins, surrounded by narrow outwash channels.
Swamps and marshes make up most of the poorly drained areas.

Middle
Soils in the middle segment are mainly characterized by Group B soils but with a mixture of Group
C. There are pockets of Group A soils within the Portage Creek and Rocky River sub-watersheds.
Most of the Indiana drainage also consists of loamy soils. In low lying areas near Three Rivers and in
several small areas in the Elkhart River basin, there are pockets of organic soils used for muck
farming and peat mining.
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Lower
The lower segment consists of Group B soils with large areas of both Groups A and C soils. There
are several small ground moraine ridges with outwash plains. There is also a long band of ice-contact
(sand and gravel) and end-moraine ridges about 5 to 20 miles wide running through the middle of this
segment from north to south. Agriculture occurs in the sandy loam areas with moderate to low slopes.
Most of the ridges are too steep and dry for agricultural use. These areas are either forested or used
for pasture. The shallow kettles support marshes and tamarack swamps. There is also a narrow band
of Group C soils along the Dowagiac River that also consists of marshes and swamps.

Mouth
Sandy lake plains cover most of the mouth segment with some steep, coastal sand dunes and end
moraines. Most of the soils are Group A, but there are a fair number of Group C soils in low lying
areas. Because of the moderated climate from Lake Michigan, orchards and vineyards are common in
this area. The Paw Paw River basin is also made up of Group A soils with large areas of sand in the
upper and middle sections but with more Group C soils and wetlands in the lowers section.

Land Use

Various forms of agriculture dominate land use in the St. Joseph River basin, with forested lands
comprising the second most frequent land use (Table 7). Wetlands and urban areas make up smaller
portions of the basin. Agricultural land use includes croplands (row and close-grown crops,
hayfields, cultivated crops, horticulture), pasture, and fallow grasslands. Dominance of agriculture as
a land use has significant affects on the St. Joseph River and its tributaries, including water
withdrawals for irrigation, nutrient influx, and increased sediment loads (see Water Quality).

The St. Joseph River basin contains approximately 513,800 acres of Commercial Forest Land (CFL).
Only about 5% of CFL is managed, and lack of current management or past mismanagement has
decreased the value of the existing resource (USDA 1985). The elm-ash-soft maple type forest
typically found along smaller streams and in wet areas composes 31% of the CFL acreage. Improper
forest management can also lead to stream degradation through soil erosion and sedimentation,
especially if buffer strips are not maintained.

There is one 85 acre State Forest in the basin, located in section 22 of Arlington Township in Van
Buren County. It is used by state foresters for demonstrations of forestry management techniques and
by local hunters. Michigan State University operates Russ Forest, a 500 acre forest in the Dowagiac
River sub-watershed. It is managed in conjunction with the Kellogg Forest system for research,
management demonstrations, and as a Cass County park. About 7,800 acres of forested state game
area lands are managed by MDNR, Wildlife Division for multiple recreational uses. Management
techniques employed to diversify forest habitat include clear-cutting, shelter woods, selection, and
thinning.

Wetlands are critical to any river for floodwater control, groundwater recharge and discharge, water
quality improvement, sediment entrapment, shoreline stabilization, fish and wildlife habitat, aquatic
invertebrate production (fish food), and recreation. Wetlands make up 4.6% of the land area in the
Michigan portion of the basin, and about 11.8% of the Indiana portion. Development in wetlands in
Michigan is governed by Part 303, Wetland Protection, of the Natural Resource and Environmental
Protection Acts of 1994 and Section 404 of the Clean Water Act, which regulate filling or draining of
wetlands. Both Indiana and Michigan wetlands are threatened by draining, filling, irrigation from
ponds dug in the wetlands, and high capacity wells located in wetland areas (IDNR 1987). Less than
3% of Indiana’s and an unknown amount of Michigan’s wetlands are protected under wetland
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conservation and nature preserves. The growth of the marina industry is also threatening critical
wetlands in the lower St. Joseph River and Paw Paw River. MNDR, Fisheries Division encourages
off-river basins for new marinas, with single outlets to the river, to protect wetlands.

Urban areas compose about 7.7% of the land area in the St. Joseph River basin. Most large cities in
the basin are located along the mainstem, and many have significant affects on the water quality.
There are several point and non-point sources of pollution in urban areas such as municipal and
industrial wastes. Urbanized areas also increase the amount of impervious material in the watershed
that can lead to flashy stream flows (see Water Quality).

There is a major concern for increased development pressure in the lower valley segment. Amtrak is
working on a high-speed rail that would offer service from the city of Niles to Chicago. The
estimated commute time is less than one hour. With lower market value of homes and land in
southwest Michigan compared to Chicago, development of residential homes is expected to explode.
Along with increased development comes an increase in impervious surfaces (roofs, parking lots, and
roads) that could change the hydrology of streams. Groundwater fed streams could receive more
runoff that would in turn increase water temperature and flashiness of flows. The lower segment has
the highest density of coldwater streams in the watershed and this development pressure could
jeopardize these. Programs should be supported to educate local land use planners to direct
development to areas that reduce affects on critical groundwater recharge and discharge areas.

Bridges and Other Stream Crossings

There are 2,541 bridges and other stream crossings of the St. Joseph River and tributaries, according
to manual counts from county maps. General road crossings (bridges and culverts) make up 97% of
these, whereas railway crossings only make up 3%. Bridges are defined by most road commissions as
structures with width 20 feet or greater. Therefore, culverts are structures between 5 and 20 feet in
width (Table 8). Smaller structures may be present in some sections of the basin, but data are not
available on them.

Gravel road crossings are potential problem sites because of the amount of sediment that can wash
off the road into streams. Crossings can also add sediment if approaches are not maintained or
properly stabilized. Some bridges and railways crossings can also lead to stream bank erosion.
Improperly designed bridges or culverts redirect channel flow and increase water velocities. Some
may even cause flooding if too small for expected flood flows. Culverts and bridge pillars tend to
become blocked with debris and can lead to flooding and erosion problems by restricting natural
stream flow. This is especially true at multiple culvert crossings. Eaglin and Hubert (1993) reported
that trout abundance had a negative relation with density of culverts. Culverts can be physical
barriers to fish passage because of excessive water velocity at the crossings or because improper
placement and erosion downstream of the culvert results in a “perched” culvert. Culverts can also
become behavioral barriers to fish because culverts are generally long dark tubes that fish are
reluctant to enter. Hundreds of these crossings exist in the basin.

Through the MDEQ construction permits process, problems with crossings are being addressed when
replacement of crossing becomes necessary. Fisheries Division routinely requests that bridges be
used in lieu of culverts, and believes that wooden bridges are the best choice. The St. Joseph County
Road Commission has been a leader in using wooden bridges in the basin, and several other counties
are beginning to follow suit.
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Inventories of stream bank erosion at bridge sites are not routinely maintained by any agency. The
watershed studies conducted by soil conservation districts identify some erosion sites within
watersheds. For example, the Christiana Creek study (Stamm and Bowman 1990) identified 10
significant sources of roadside erosion in this watershed, and 10 were identified within the Dowagiac
River watershed (Brennan and Stamm 1991).

Abandonment of road and especially railway bridges are a major concern. As these structures
deteriorate, banks will begin to cave and eventually bridge structures will fail completely. Streams
will be forced to cut new channels through large amounts of sediment. With railway bridges, dams
could be created because of the large amounts of coarse material used to build railroad grades and
crossings.

Submerged crossings (pipelines) are usually less evident unless erosion of the stream bottom has
exposed them. The number and location of submerged crossings in the St. Joseph River watershed
are unknown. Depending on diameter and amount of pipe exposed in a stream channel, some
crossings can act as low head dams or catch debris. Sometimes pipes can be exposed enough to
prevent navigation. Installation of submerged crossings can be a major source of sedimentation to a
stream. Through Part 301 of the Natural Resources and Environmental Protection Act (1994 PA
451), proposed crossings are reviewed to ensure that proper techniques are used to minimize stream
degradation. Erosion control and bank stabilization measures as well as boring techniques have
limited sedimentation at new crossings.

Water Quality

Overview

Water quality in the St. Joseph River basin is influenced by many human uses of land and water
including agriculture, industry, and suburban development. Water quality is evaluated in terms of use
of water for: public drinking supplies, irrigation and industry, recreational body contact, and its
ability to sustain aquatic life. Waters of the state designated as trout streams by the Director of
MDNR (Table 9) have more stringent dissolved oxygen and temperature standards to protected
coldwater fish. State and Federal laws have been developed to protect water quality for a variety of
given uses (MDNR 1986). Regulatory agencies monitor river water quality and water uses in a basin
to ensure standards are met, to determine compliance with the law, and to document water quality
conditions in the basin. MDEQ, SWQD is the lead regulatory agency for water quality in Michigan,
and in Indiana the Department of Environmental Management (IDEM) is the lead agency.

The St. Joseph River in Michigan and Indiana up to the Twin Branch dam (East of Mishawaka) is
designated as a migratory route for anadromous salmonids and is protected for that purpose.
Permitted discharges may not increase water temperature or decrease dissolved oxygen content to the
degree that migrations would be adversely affected (Table 10). There are six areas on the mainstem
and numerous tributaries that are not attaining this designated use (Table 11).

The St. Joseph River basin has historically suffered from poor water quality due to unregulated
discharges by industries and municipalities. Water quality in the basin is now considered good, and
virtually all point source discharges are regulated. Major effects on water quality are combined sewer
overflows (CSOs), nonpoint source flows, and adjacent sites of contamination.
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Combined Sewer Overflows

CSOs are the most serious on-going point source impairment to water quality in the basin. Combined
sewers are designed to transport both sanitary sewage and storm water runoff. During wet weather
events, when flows exceed the storm water capacity of the sewer; sewage, industrial wastes, and
storm water overflow into surface waters. Some overflows also occur during dry weather if treatment
plants exceed capacity or lines are blocked. These discharges can increase bacterial counts and
nutrient loading. Increase in bacteria can temporarily deplete concentrations of oxygen in the water
through biological oxygen demand. Short term pH changes also can result. Increased turbidity and
sedimentation from CSOs can negatively affect invertebrate populations.

These overflows are considered a public health threat; therefore, several communities have begun to
address this problem. Retention basins can be constructed to collect initial releases and can remove
some sediments and contaminants. Sewer separation will eliminate discharges of untreated sewage
by providing separate storm sewers for rain events. These projects, along with increased capacity at
treatment plants and improvements to lift stations and collection systems, should reduce the volume
of diluted sewage that reaches the river. This will significantly improve water quality but will not
eliminate all CSO discharges to the river (T. Rarick personal communication, IDEM,). Indiana has a
“CSO Working Group” that is finalizing a CSO strategy for their state, which will make it possible to
determine specific actions needed to eliminate continuing downstream bacterial violations.

Point Source Pollution

There are 221 industrial discharges to surface waters in the St. Joseph River basin (Table 12). These
discharges are permitted through the National Pollution Discharge Elimination System (NPDES),
which regulates discharges to surface waters. Many investigations have been conducted to evaluate
affects that industrial discharges have on water quality and to assist in developing new standards for
industrial and municipal water use permits. These effects are commonly referred to as point source
pollution, because the source of the pollutants is distinct.

Discharges to the St. Joseph River include effluent from municipalities: wastewater treatment plants,
water treatment facilities, storm sewers, and CSOs; industrial discharges: contact and non-contact
cooling waters, process wastewater, sanitary wastewater, groundwater remediation sites; and
miscellaneous discharges from trailer parks, campgrounds, and highway rest areas. Permits issued to
these dischargers contain limits for parameters of concern (metals, organics, dissolved oxygen (DO),
carbonaceous biochemical oxygen demand, solids, nutrients, oil and grease, temperature, and
chlorine) and are specific to each discharge. Limits for these parameters are based on the assimilative
capacity of the receiving water and may incorporate mixing zones in rivers. Permits are issued for
five years, and are reviewed by SWQD staff before being reissued. Permits in the St. Joseph River
basin were reviewed in 1997 except those in the Paw Paw River sub-watershed that were reviewed in
1996. In general, permitted dischargers are in compliance with specified limits in both Michigan and
Indiana.

Nonpoint Source Pollution

A nonpoint source is a pollutant that does not originate from a specific point and enters surface water
through atmospheric deposition or water transport. Nonpoint source pollution is contamination made
up of sediments, nutrients, bacteria, organic chemicals, or other inorganic chemicals including
metals. Sources of these pollutants include: agricultural fields, livestock feedlots, surface runoff from
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construction sites, parking lots, urban streets, uncontrolled septic seepage, groundwater
contamination, open dumps, industrial sites, and inadvertent chemical spills.

Many pollutants from these nonpoint sources use oxygen during their breakdown process. This can
limit or even eliminate oxygen needed by fish and other aquatic organisms. Nutrients can lead to
excessive aquatic vegetation growth that can further deplete oxygen concentrations through decay
and bacterial respiration. Metals, pesticides, and other toxics can accumulate in the aquatic food
chain and may have harmful effects on fish or lead to consumption advisories for anglers. Increased
sedimentation can limit fish and macroinvertebrate habitat by covering gravel riffles and filling
pools.

Agriculture is the largest source of nonpoint source pollution contributing nutrients and sediments.
Studies have been conducted on several subwatersheds to determine types of nonpoint pollutants,
develop background data for future studies, and identify possible solutions to these problems
(Fishbeck et al. 1989; MAS Technology Corporation 1991; Stamm and Bowman 1990; Brennan and
Stamm 1991). The Sauk Trails Resource Conservation and Development Area council and the
Southwestern Michigan Commission (Stamm and Bowen 1990; Brennan and Stamm 1991)
developed nonpoint source pollution control plans for the upper Dowagiac River and Christiana
Creek. Similar plans were written and are being implemented for the Sauk-Coldwater rivers (Porter
1996), the Nottawa Creek Watershed (Williams 1998), and the Donnel Lake Watershed (Ervin et al.
1994; Kehew et al. 1994). These plans address primarily agricultural nonpoint source problems and
some stream bank and roadside erosion problems. They recommend Best Management Practices to
control problems.

A different type of nonpoint source pollution control project was initiated by the Marble Lake Chain
Association in Branch County (Warbach et al. 1990). A watershed study determined that two
tributaries entering the lake chain contributed significant amounts of nutrients and sediments to the
lakes. As part of a larger lake improvement project, sediment basins were constructed in these two
streams to remove sediments, and wetlands will be established in these stream basins to promote
filtration and phosphorus uptake.

Construction activities can also be a source of nonpoint pollution along rivers. MDEQ, Land and
Water Management and Surface Water Quality divisions and IDEM regulate construction activities
adjacent to waterways and in floodplains. The biggest threat to the basin from construction activities
is sedimentation from uncontrolled runoff. Erosion control permits are required under Part 91 of the
Michigan Natural Resources and Environmental Quality Protection Act (1994 PA 451) and 327 of
the Indiana Administrative Code 15-5 (Rule 5), but too often local administrators of the law do not
enforce permit conditions, do not monitor construction, or work is simply done without required
permits.

Storm Water Control

Storm water sewers collect both point and nonpoint sources of pollution and discharge them to the
river. These discharges typically have high chloride concentrations, high nutrient and sediment loads,
and can increase biological oxygen demand in the receiving stream. They also contribute oils, grease,
and tars from roadways. Because storm water sewers usually drain large paved areas, during storm
events they can contribute a significant portion of the flow in some small streams for a short time.
This can have short-term affects on aquatic communities in these streams and may develop into long-
term effects. Increased discharges from several small streams can also have cumulative effects by
increasing flows to larger receiving rivers. NPDES are permitted for storm water discharges where
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large municipalities and industrial activities exist. There are 173 permitted industrial storm water
discharges in Michigan within the St. Joseph River watershed (Table 13).

Sites of Environmental Contamination (Part 201 Sites)

MDEQ, Environmental Response Division, has identified 183 sites of environmental contamination
within the Michigan portion of the St. Joseph River watershed as of 1995 (Table 14). These sites are
regulated under Part 201 of the Natural Resources and Environmental Protection Act, 1994 PA 451.
This act provides for identification of contamination, any potentially responsible parties, a risk
assessment, evaluation, and cleanup of these sites. Many of these sites have the potential to
contaminate groundwater and consist of leaking underground storage tanks, spills of waste products
from industries, leaking solid waste management facilities, or improperly constructed wastewater
treatment facilities. Effects from these sites are unclear since contaminants are released slowly,
erratically, and seasonally. Long-term monitoring is required to assess any effects to the system.
Cleanup has begun at several of these sites, but it will take many years to complete. Some of the
cleanups will result in a discharge of treated groundwater to surface waters, under a NPDES permit.
There is the potential for traces of contaminates to be discharged into the St. Joseph River system.

Groundwater contamination in Indiana is regulated under Indiana Ground Water Protection Act of
1989 (IC 13-7-26-7) (IDEM 1996). Under this act, Indiana has designated improvement and
protection of groundwater resources as a priority. Major contaminant sources affecting groundwater
have been listed for all hydrogeologic settings in the state. These settings are characterized by their
sensitivity to groundwater contamination (Fleming 1995). A major portion of the watershed is within
the St. Joseph and Elkhart rivers outwash plain hydrogeologic setting. There are 1,052 sites of
contamination within this setting (Table 15). There are more sites in Indiana than listed under
Michigan’s Part 201 sites, because Indiana includes injection wells as a source to groundwater
contamination.

The state of Indiana is ahead of Michigan in their groundwater research and protection. IDNR,
Division of Water has thoroughly studied the hydrologic characteristics of major aquifer systems in
the St. Joseph River basin (IDNR 1987). These characteristics can be used to identify aquifers at high
risk of contamination. Aquifer studies in Michigan are limited to isolated projects by MDEQ,
Geological Survey Division, and local universities. Indiana is also a leader in groundwater
protection. The Indiana Ground Water Protection Act of 1989 (IC 13-7-26-7) established a
groundwater task force to formulate a strategy for groundwater protection and education. In 1995, a
wellhead protection program was established to protect public water supplies from contamination.
The Geological Survey Division in Michigan needs to develop similar groundwater research to create
baseline data and protection.

There are 54 sites (Table 16) within the basin that are listed under the Comprehensive Environmental
Response Compensation and Liability Act of 1980 as amended (CERCLA) and Remedial Actions
(Superfund Act of 1980). The United States Environmental Protection Agency administers this act.
Its purpose is to identify and prioritize contaminated sites as well as establishing plans and funding
for contaminant removals.

Irrigation and Water Use

Another effect on groundwater and streams is water use for irrigation. Irrigation is common practice
in the St. Joseph River basin. Bedell and Van Til (1979) found that 85.5% of the irrigated water use
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in Michigan in 1977 was for agriculture. Other uses of irrigated water included recreational (9.2%),
commercial (4.4%), and miscellaneous use (0.9%). In Indiana, registered irrigators reported using a
total of 20.2 MGD (million gallons per day) in 1985, with 11.8 MGD coming from groundwater and
8.4 MGD from surface waters (IDNR 1987). This is only five percent of the amount that registered
irrigators are allowed to use in Indiana, so the potential exists for further increases in the amount of
water used for irrigation in the area.

Van Buren, St. Joseph, Berrien, and Branch counties were the top four counties in Michigan for
number of irrigators and irrigated acres in 1977 (Bedell and Van Til 1979). Irrigation is used more in
southwest Michigan because of the well drained character of the sandy loam soils and the availability
of groundwater. In Branch and St. Joseph counties, irrigation is used to increase yields of row crops
by increasing soil moisture when needed. The specialty crop and fruit growers in Berrien and Van
Buren counties also use irrigation to increase yields and for protection against frost.

There has been a significant increase in the number of irrigated acres in Michigan during the last few
decades, and this trend is expected to increase in most Michigan counties and several of the largely
agricultural Indiana counties. Water use for irrigation is especially significant considering the high
consumptive losses. At least 90% of the water used for irrigation is lost through evapotranspiration
(Bedell and Van Til 1979). Effects of irrigation are especially critical during summer low flow
periods, when aquatic habitats are stressed. Direct withdrawals from streams have the most direct
effect, reducing amount of habitat available and magnifying effects of sedimentation and pollution.
Wells that tap groundwater reserves can also have long-term effects on streams, possibly affecting
groundwater discharge to streams. Most irrigators in the St. Joseph River basin use wells, but some
surface water withdrawals exist on smaller tributaries. Irrigators have been known to illegally dam
small streams to increase water depth for more efficient pumping. Leaching of nitrates and other by-
products of fertilizers to groundwater is a problem in several heavily irrigated portions of the basin,
resulting in contamination of drinking water wells. Irrigation in summer months saturates soils and
increases runoff peaks during summer storm events.

Industrial water users in Michigan are not required to report water withdrawals to the state, so the
total amount of water used by industry is unknown. Surface and groundwater withdrawals in Indiana
reached over 100 MGD (million gallons per day) in 1985 (IDNR 1987). The amount of water
consumed by registered users (those capable of withdrawing 100,000 gallons per day) reached 90.5
mgd in 1985. These users would withdraw over 700 MGD if operating at capacity. Water use by
non-registered wells, including domestic wells and livestock operations, totaled 18.7 MGD.

There are no municipal water withdrawals from surface water in the basin; all municipal withdrawals
are from groundwater sources and the Great Lakes (Bedell 1982). As a group, municipalities in the
St. Joseph River basin are the fourth largest users of water from non-Great Lakes sources in
Michigan. It is unknown if groundwater extracted for municipal use has an affect on streams in the
basin. There are no withdrawals from surface waters for thermoelectric power generation (Van Til
and Scott 1986). Great Lakes water makes up the largest portion of water used for thermoelectric
generation with a small portion coming from groundwater.

Dissolved Oxygen, Temperature, Nutrients, and Bacteria

Chemical and physical characteristics of water, such as temperature and oxygen, are important parts
of fish habitat. Physiologically, fish operate in certain temperature regimes that can be generally
characterized into two categories - warmwater and coldwater. Warmwater species can be found in
mean water temperatures greater than 70 °F (21 °C); whereas, coldwater species require mean water
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temperatures below 70 °F (21 °C) during summer months. Further, most fish require moderate levels
of dissolved oxygen in order to survive. Standards for DO and other parameters have been
established to protect fish and other aquatic organisms. These standards are used when setting permit
limits for discharges. Water quality standards for DO in warmwater streams is 5.0 ppm in Michigan
and 4.0 ppm in Indiana (Table 10).

Stream temperature data have been collected by MDNR, MDEQ, IDNR, IDEM, and USGS for
several tributaries, in the basin. These data show that the Dowagiac and Paw Paw rivers and several
small St. Joseph River tributaries are coldwater streams with little variation in summer temperature
(Table 17). This is consistent with the considerable groundwater flow to these streams which
provides steady water flows. It is imperative that the temperature regimes of these coldwater streams
remain undisturbed by human effects. Coldwater streams are rare in southern Michigan and northern
Indiana and are important in maintaining the highly diverse biological community of the St. Joseph
River basin and for trout fisheries.

The MDEQ conducted monthly water quality monitoring of the St. Joseph River at the mouth in the
1980s. Water samples were analyzed for temperature, DO, solids, chlorides, ions, and nutrients
(MDNR 1983a). Organic contaminants, metals, and toxics were sampled less frequently. Data were
stored in the US Environmental Protection Agency’s STORET computer system. In Indiana, IDEM
conducted monthly monitoring on the St. Joseph River at South Bend, Mishawaka and Bristol, the
Elkhart River at Elkhart, and the Pigeon River at Mongo. These data and data from other rivers in the
Indiana portion of the basin were also listed in STORET.

The Southwestern Michigan Commission (1990) summarized bacteriological studies in the lower St.
Joseph River from the late 1970s to present, to document continuing problems of elevated fecal
coliform levels from CSOs and agricultural runoff. The Berrien County Health Department has
issued an open-ended public health warning advising against total body recreation in the mainstem
from the State line downstream to Buchanan Dam. At the river mouth, the advisory includes
Morrison Channel from the south side of the city of St. Joseph to the downstream end of Marina
Island (Figure 27). IDEM has found continuing violations for whole body contact in the St. Joseph
River downstream of Elkhart and in the Elkhart River.

Sediment Contamination

Recent water, sediment, and fish contaminant data were reviewed by MDEQ, Surface Water Quality
Division to determine if the St. Joseph River should be designated by the International Joint
Commission (IJC) as a Great Lakes Area of Concern (MDNR 1990a). These results were compared
to IJC listing criteria, and restrictions to dredging matched the listing criteria. The sediments in the
Benton Harbor turning basin are restricted to upland disposal, due to levels of some metals and
organic constituents (MDNR 1987). Sediment PCB levels have been found to be less than detectable
in 1982, but PCB levels in the water are higher than levels recommended by Michigan Water Quality
Standards (0.02 ng/l). However, PCB levels detected are much lower than those in other rivers in the
state with known sources of PCBs and are among the lowest levels found for Michigan rivers
tributary to Lake Michigan. The MDNR recommended to the IJC that the river not be designated an
Area of Concern, which was accepted by the IJC.

More recently, the IJC again proposed that the St. Joseph River be designated as an Area of Concern.
A Lake Michigan tributary study documented that approximately 40% of the atrazine entering Lake
Michigan was coming from the St. Joseph River (G. Warren, Environmental Protection Agency,
personal communication). Atrazine is a herbicide commonly used in the production of corn. Atrazine
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typically bonds to clay particles and is delivered to streams through erosion from cornfields. In sandy
soils, which are common in the St. Joseph River basin, atrazine can be directly delivered to streams
very quickly because it does not bond to sand particles. MDEQ and IDEM are working on studies to
identify subwatersheds with high concentrations of atrazine so programs can be implemented to
reduce loading in the St. Joseph River. If atrazine loading can be reduced, the IJC may decline
designating the river as an Area of Concern.

Summary of River Segments

Headwaters
The St. Joseph River is immediately influenced by human activities as it flows through Hillsdale.
There are 10 NPDES and 20 storm water permits for the towns of Hillsdale, Jonesville, Litchfield,
and Tekonsha. One Superfund site is located in Hillsdale, but its effects on the river are unknown.
Most of the Part 201 sites (8) involve crude oil in underground storage tanks. The section between
Hillsdale and Genesee Road has been in non-attainment of its designated use because of biological
degradation and sedimentation. The water temperature is cool to warm with an average July
temperature of 75 °F (24 °C).

Upper
This segment has fewer NPDES (7) and storm water (13) permits than the headwaters, but the
number of Part 201 sites increases to 32. These contaminated sites involve a variety of pollutants
from several municipalities and industries. Superfund sites include North Bronson Industrial and
Universal Components in Bronson and Hawkins-Schafer Furniture Manufacturing in Union City. No
effects to the river have been documented as a result of any of these contaminated sites.

The St. Joseph River remains cool with an average July temperature of 72 °F (22 °C) as it receives
moderate amounts of groundwater. Lower Nottawa Creek and Coldwater Rivers are also
characterized as cool to warm with average July temperatures of 74 °F (23 °C). Upper portions of
Nottawa Creek, although variable, achieve cold enough temperatures to support stocked trout. Little
data are available for the river segments immediately above and below impoundments. However,
top-spill-over dams are known to increase downstream water temperatures and should be converted
to bottom draws where possible. Shepherd (1975) reported warming effects below impoundments
such as Union Lake that increased water temperatures as much as 4 °F.

Nottawa and Fisher creeks are not maintaining their designated uses due to biological degradation
and sedimentation from nonpoint sources. Agricultural use increases in this segment contributing to a
rise in nutrients. The mainstem, Coldwater River, and Nottawa Creek had autumn nitrate levels
approaching 2.0 mg/l, which is about average for the basin. The source was assumed to be nonpoint
because higher concentrations were observed when there was increased runoff to streams (Fishbeck
et al. 1989).

Middle
The St. Joseph River and tributaries flow through several municipalities, which explains the 112
NPDES permits issued within this section. The Elkhart River received 24% of permitted discharges,
the St. Joseph River received 17%, and other tributaries received 59%. The Elkhart River was also
permitted for 41 CSOs. Further, 41 storm water permits were issued in Michigan; most of these were
in the cities of Three Rivers, Coldwater, and White Pigeon.

Young’s Landfill in St. Joseph County is a Part 201 high priority site because of heavy metal and
PCB contamination. There are also several underground storage sites that are being evaluated and
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cleaned up. Indiana has 12 high priority sites under the Resource Conservation and Recovery Act that
are contaminated with volatile organic compounds and metals. There are also 211 leaking
underground storage tanks within the St. Joseph and Elkhart Rivers outwash plains (Fleming 1995).

There are 38 sites not meeting designated uses and 71% of these involved high levels of bacteria
known as Escherichia coli or E. coli. E. coli is a common organism found in the intestinal tract of
humans and animals. It can be found in damp ambient temperature environments such as soil,
vegetation, and untreated water. Most of the E. coli in the St. Joseph River basin comes from
untreated sewage water or runoff from animal feed lots and pastures.

The Prairie River is not meeting its designated use as a trout stream because of dredging in Branch
County that extended a quarter of a mile into St. Joseph County. This stream was widened, and
riparian vegetation was removed resulting in an increase in stream temperature in an area that was
supporting trout. In August of 1992, a fisheries survey near the town of Burr Oak indicated that
stream temperatures had increased 9 °F (from 68 °F to 77 °F) compared to past surveys and that
habitat had been degraded from increased silt deposition.

Temperature for the St. Joseph River averages 77 °F (25 °C) for the month of July at Jacksonburg
Road, 4 miles upstream of Mendon. Portions of Curtis and Pigeon creeks have summer temperatures
below 70 °F (21 °C) and support stocked trout populations. Rocky River used to support trout, but
sedimentation from nonpoint sources and increased stream temperatures have degraded habitat and
reduced trout survival.

Pigeon River had elevated nitrate levels (over 2.0 mg/l) during fall sampling. Fishbeck et al. (1989)
indicated that a nonpoint source such as agricultural runoff was probably the cause.

Lower
There are 77 NPDES permits issued for this segment, and 25% of these directly enter the St. Joseph
River. Most permits are for industries and municipal facilities within the cities of Mishawaka, South
Bend, and Niles. Further, there are 41 storm water discharge permits issued by the State of Michigan
and most of these are in the city of Niles. Indiana permits several CSOs for the cities of Elkhart (41),
Mishawaka (17), and South Bend (44) that discharge to the St. Joseph River. In Michigan, the city of
Niles has discharge authorization for 7 outfalls. The city has constructed retention basins to limit the
frequency of overflow events. Farmers Creek, which is only about four miles long, receives five
discharges near the city of Eau Claire.

CSOs and other municipal discharges are the cause for this entire segment of river to be failing to
attain its designated use for body contact. The mainstem from Mishawaka to the mouth has restricted
use because of pathogens and PCB contamination. Baugo, Farmers, and Eau Claire creeks have also
not met their designated uses because of pathogens from untreated sewage.

Most of the Part 201 sites are for leaking underground storage tanks containing some form of
petroleum product. Of the 21 Superfund sites, 13 are in the city of South Bend. Most sites are under
preliminary assessments or site inspections, and no sites were on the national priority list.

Land use in this segment is primarily agricultural, and some streams are known to have excessive
amounts of nutrients. The Dowagiac River and Baugo Creek have over 4.0 mg/l of nitrates in spring
and fall samples. Baugo and Bowman creeks also have elevated phosphorous levels (>0.20 mg/l)
(Fishbeck et al. 1989). Some of the nutrients in Baugo Creek may be coming from a point source of
untreated sewage.
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In 1991, the St. Joseph River had a mean July temperature of 73.9 °F (23 °C) making it a high quality
warmwater system. The water temperature of the St. Joseph River does not increase significantly in a
downstream direction as in most southern Michigan rivers, because of groundwater inflows. Due to
significant yields of groundwater to the river, this segment contains the most coldwater trout streams
when compared to the rest of the watershed.

There are good thermal data on the Dowagiac River system due to extensive water temperature
monitoring by MDNR, Fisheries Division. Portions of Dowagiac River, and Pokagon, Peavine,
McKinzie, and Dowagiac creeks maintain cold summer temperatures and support self-sustaining
trout populations. McKinzie Creek at Barron Lake Road and Dowagiac Creek at Goodenough and
M62 have temperatures that exceed 70 °F (21 °C) because they are downstream of lakes or
constructed impoundments.

Mouth
There are 34 NPDES permits issued for this last seven miles of river. The Paw Paw River receives
47% of the discharges, and the St. Joseph River in Benton Harbor and St. Joseph receives 21%. Of
the 59 storm water permits, Ox Creek acquires 31% of the discharges. Only 20% of the storm water
permits were issued for the St. Joseph River mainstem.

The Part 201 sites consist of mostly heavy metals, PCBs, and volatile organic compounds. This
portion of Berrien County had the most sites in the highest priority category. Industries located in the
lower basin filled large areas of wetlands and discharged process wastewater directly to the receiving
streams. These fill areas contain elevated levels of PCBs, heavy metals, arsenic, mercury, oils, and
other potentially toxic substances. These contaminants are detectable in the sediments of the Paw
Paw River, Ox and Hickory creeks, and the lower St. Joseph River. Dredge spoils of the St. Joseph
River harbor have been classified by EPA guidelines as extremely polluted and must be disposed of
in confined upland facilities (Best 1985). Of the 10 Superfund sites, nine were in the Benton Harbor
and St. Joseph area. Aircraft Components in Benton Harbor was the only site in the watershed on the
National Priority list.

Hickory Creek had high levels of nitrates (3.8 mg/l), and Paw Paw River had high levels of
phosphorous (1.8 mg/l) based on samples taken at their mouth (Fishbeck et al. 1989). Sedimentation
is probably the largest cause of habitat degradation. Increased sand bedloads have been reported on
the East (Dexter 1991a), North, and South branches of the Paw Paw River according to fishery
survey reports.

Similar to the lower segment, the mouth and the Paw Paw River receive high groundwater inflows.
There are 10 designated trout streams, most in the Paw Paw River system. Most of the tributaries are
coldwater streams with summer temperatures averaging below 70 °F (21°C). The Paw Paw River
near Hartford had a July mean temperature of 65 °F (18 °C) with a maximum daily fluctuation of 9
°F in 1992. Dexter (1991b) suggested that the Paw Paw River mainstem is a coolwater rather than a
warmwater system based on the presence of burbot and mottled sculpins.

Fish Contaminants

Fish are a highly nutritious food that is enjoyed by many anglers. However, some species of fish in
certain waters can accumulate and store contaminants in their body tissue. By eating these fish, some
of these contaminants can be transferred to humans and can cause health risks. Therefore, fish
contaminant advisories are posted for waters in Michigan and Indiana. Fish have been collected and
analyzed for contaminants since 1980 through Michigan’s Fish Contaminant Monitoring Program
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(FCMP). FCMP is coordinated by MDEQ, SWQD, in cooperation with MDNR, Fisheries Division,
Michigan Department of Community Health (MDCH), Michigan Department of Agriculture, and
U.S. Environmental Protection Agency. The Indiana Fish Advisory has been in existence since 1972
and is developed with cooperation from IDNR, IDEM, and Indiana State Department of Health.

“The goals of FCMP are to: (1) evaluate whether fish contamination problems exist
in specific surface waters; (2) identify spatial differences and temporal trends in the
quality of Michigan’s surface waters with respect to persistent, bioaccumulative
chemicals; (3) evaluate whether existing pollution prevention, regulatory, and
remedial programs are effectively eliminating or reducing chemical contamination in
the aquatic environment; and (4) support the establishment or removal of public
health sport fish consumption advisories by the MDCH” (MDEQ 1995).

The Michigan fish contaminant monitoring program consists of both fish collections from streams
and caged fish studies. MDCH is responsible for establishing, modifying, and removing sport fish
consumption advisories for Michigan’s surface waters. Fish samples are analyzed for contaminates
and compared to the fish consumption advisory trigger levels (Table 18). If concentrations of
contaminates exceeds a trigger level, a consumption advisory is issued for that species and water
body.

Caged fish studies in the St. Joseph River showed a slight decrease between 1989 and 1993 for levels
of total chlordane, heptachlor, dieldrin and DDT and its metabolites DDE and DDD in fish held in
the river mouth for 28 days (MDEQ 1995). All contaminants listed, including mercury levels, were
below MDCH trigger levels.

Michigan has issued fish consumption advisories for carp and channel catfish in the Union
Impoundment, for carp in Fawn and Dowagiac rivers, for walleye in the St. Joseph County section of
the mainstem, and for carp, smallmouth bass, and walleye in the Berrien County portion of the
mainstem, due to PCBs (Figure 28). Indiana has advisories listed for carp in Pigeon Creek and the
mainstem below the town of Elkhart for PCBs and lead contamination. Indiana also has an advisory
in all Indiana waters for carp over 15 inches in length due to PCBs. Most of the advisories limit
consumption of contaminated fish to one meal per week for women and children.

Fish contaminant levels in Michigan are determined from edible portions of fish (skin-off fillets);
levels in Indiana are determined from the whole fish. The source of PCBs in the St. Joseph River
watershed is presently unknown. There are several Part 201 and Superfund sites that may be
contributing to the problem. Fish could also be migrating into the river from Lake Michigan where
there are known concentrations of this contaminant. In addition, there is an advisory on mercury for
all inland lakes and reservoirs in Michigan. No one should eat more than one meal per week of rock
bass, yellow perch, or crappie over nine inches or bass, walleye, northern pike, or muskellunge of
any size. Mercury is an airborne pollutant that can contaminate lakes and reservoirs regardless of the
environmental health of a watershed.

River Classification by Fisheries Division

Fisheries Division classified water quality throughout Michigan in 1964 for the purpose of fishery
management (Figure 29). This system has been useful in considering water quality with respect to
stream temperature and fisheries use. Designations are: 1) top quality coldwater streams that are
capable of supporting self-sustaining populations of trout; 2) second quality coldwater streams that
contain significant trout populations maintained by stocking; 3) top quality warmwater streams that
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contain self-sustaining populations of warmwater (and coolwater) sport fish; 4) second quality
warmwater streams that have limited sport fish populations due to pollution, competition, inadequate
reproduction, or lack of suitable habitat. The entire mainstem of the St. Joseph River is classified as
top quality warmwater according to this system.

A landscape-based ecological classification has recently been developed for rivers in lower
Michigan, including the St. Joseph River (Seelbach et al. 1997). This system uses valley segments to
describe homogeneous portions of the river channel that share some common features and flow
through specific landscape units (see Geography). This classification is based on the fact that rivers
are strongly influenced by the configuration of the landscape and by regional climatic characteristics.
This system also takes into account predictable changes in physical (discharge, flow patterns,
channel morphology, water temperature, and energy sources) and biological (fish community
structure) characteristics with stream size.

Special Jurisdictions

There are several federal, state, and local jurisdiction regarding rivers, riparian zones, and
floodplains. The Land and Water Management and Surface Water Quality divisions of MDEQ (Table
19) administer some federal laws and several state statutes.

Navigability

Historical records indicate that the St. Joseph River was navigable as far upstream as Union City
before construction of dams on the river, and the Paw Paw River was navigable as far upstream as
the City of Paw Paw (Cunningham 1961). The City of Niles was served by several steamboats before
the inter-urban railroad lessened river traffic in the mid-1890s. Turner (1867) discusses large
steamboats that could travel the river as far as South Bend and that navigation was possible as far
upstream as Three Rivers. Keelboats and barges called “arks” were used for commercial navigation
on the river as early as 1829 (Anonymous 1976). Navigation upstream was hampered by a large
“riffle” located about 2 miles above Niles, known as the “Grandaddy”, and another located between
Constantine and Three Rivers. However, experienced boat people successfully navigated these
obstacles for years.

Today, the mainstem of the St. Joseph River and portions of several of its tributaries are declared
legally navigable by the courts. All waters in the St. Joseph River basin are presumed navigable
unless legally declared non-navigable. The Michigan Supreme Court has judged certain streams or
portions of streams navigable. In the St. Joseph River basin, these streams include the St. Joseph
River downstream of Tekonsha (Department of Natural Resources v Hallden; 51 Mich. App. 176;
1974), and Portage River from Parkville (T5S, R10W, Sec. 24) through Portage Lake and up Bear
Creek to Portage Lake Station on the old Grand Rapids & Indiana Railroad (T5S, R10W, Sec. 8).
The Paw Paw River is deemed navigable from the village of Lawrence (T3S, R15W, Sec. 10)
downstream to the mouth. The Little Portage River, St. Joseph County, is the only stream in the basin
that has been adjudicated non-navigable by the Michigan Supreme Court.

The Army Corps of Engineers exercises jurisdiction for navigation on the St. Joseph River up to
Berrien Springs, and on the Paw Paw River up to Paw Paw Avenue in Benton Harbor (2 miles above
the mouth).
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Anglers have the common rights of fishing in a navigable stream, subject to the restraints and
regulations of state laws.

Designated County Drains

There are over 1,675 designated drains in the St. Joseph River Watershed (Table 20). In Michigan,
these streams fall under the authority of the Michigan Drain Code, Act 40 of the Public Acts of 1956,
as amended, and the County Drain Commissioner. Indiana drains are under the jurisdiction of the
County Surveyor through Indiana Code 36-9-27 (1-113). County Drain Commissioners in Michigan
and Surveyors in Indiana have the authority to designate, extend, and maintain all designated drains.
Maintenance activities include dredging, straightening, widening and enclosing. In Michigan, these
activities do not require MDEQ approval, if applied to drains designated before 1972.

The artificial drainage and drain maintenance activities promote sedimentation and nutrient loading
to rivers and contribute to loss and degradation of wetlands. These county drains are sometimes
responsible for draining entire wetlands systems. The Drain Code was written and passed by the
legislature well before the need to control erosion and protect ecological functions was recognized. It
does, however, provide mechanisms for short-term fixes to problems created by nonpoint source
pollution (see Water Quality).

Efforts are underway by conservation groups and some legislators to rewrite the Drain Code to
include sound environmental practices while continuing to serve the agricultural industry and urban
development. The procedures of Drain Commissioners are also beginning to be challenged by
riparian landowners and resource protection groups concerned about the shortsightedness of the
present Drain Code. A dredging project in the Prairie River (middle valley segment), Branch County,
was challenged in court by a local chapter of Trout Unlimited. A portion of this marginal trout stream
was previously dredged in 1990-91 in Branch County. The project destroyed the aquatic resources of
the stream. The Trout Unlimited lawsuit sought to determine alternatives to dredging that will protect
the aquatic habitat and enhance the drainage capacity of the stream. An agreement was reached with
the Drain Commissioner to maintain much of the critical stream habitat by limiting the extent and
magnitude of the dredging project. However, the Drain Commissioner did not follow the agreement
and several miles of marginal trout water were degraded by increased water temperatures and
sediments.

Michigan drain commissioners are also responsible for maintenance and operation of many lake-level
control structures, particularly those set by the Inland Lake Level Act (PA 146 of 1961). Methods of
operation are at the discretion of each Drain Commissioner.

The Indiana Conservancy Act, I.C. 14-33 provides a way that landowners can organize a special
taxing district to solve problems related to water resource management. Among these problems are
flood prevention and control, improving drainage, providing irrigation, developing wildlife areas,
preventing soil erosion, and storage of water for augmentation of stream flow. After a conservancy
district is established by the Circuit Court, an initial Board of Directors is appointed by the County
Commissioners. Then specific projects can be designed and implemented to solve the water resource
problem.
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State and Local Parks

Within the basin, the State of Michigan operates four game and wildlife areas (Fulton, Crane Pond,
Three Rivers, and Leidy Lake) and three mini game areas (less than one square mile) in Van Buren
County and one in St. Joseph County (see Recreational Use). The State of Indiana operates the
Pigeon River State Fish and Wildlife Area, Tri County Fish and Wildlife Area, Cedar Swamp
Conservation Area, and Marsh Lake Wetland Conservation Area.

Public land is limited in the headwaters of the St. Joseph River with only one county and several
small city or village parks. In the middle segment, St. Joseph County administers 35 parks located
near the St. Joseph River and tributaries. Several county and city parks also exist in the lower and
mouth segments of the river. After completion of fish ladders between Berrien Springs and Twin
Branch, there has been an emphasis on purchasing and expanding public land for access along the St.
Joseph River. The cities of Mishawaka, South Bend, Niles, Buchanan, Berrien Springs, and Benton
Harbor now have many public access sites along the mainstem. However, the city with the most
accessible waterfront, South Bend, does not allow bank fishing in the city limits to protect banks
from erosion and liter. When water levels are too high to wade, this restricts the area to boat fishing.

These public lands are not only important as access points to the river, but are also important green
belts that act as buffer zones between the water and adjacent developed areas. Trees in riparian zones
stabilize stream banks, moderate water temperatures on small streams by providing shade, and catch
nutrients and sediments. Undeveloped floodplains absorb water during high flows and reduce
severity of flooding downstream. It should be a high priority to maintain and promote more natural
riparian areas in the St. Joseph River system.

Biological Communities

Original Fish Communities

Ninety-seven species of fish were native to the St. Joseph River Basin (Table 21). A description of
the fish community before European settlement (mid 1700s) is not available. Historic literature
mentions fish as a popular food source, but only a few species were usually noted. Fish bones found
with Potawatomi artifacts in the Kankakee River valley from the early 1800s show that several
species of fish were present: lake sturgeon, bowfin, northern pike, redhorse, channel catfish, crappie,
walleye, and freshwater drum (Holman et al. 1996). Fish collections from the University of
Michigan, Museum of Zoology, and results from Michigan Fish Commission surveys were used to
describe the original fish community. These surveys dated back to the 1880s and used gill nets,
seines, and hook and line sampling techniques. Common names were used in the early Fish
Commission survey reports, and only major groups of fish (minnows, shiners, chubs, suckers, etc.)
were recorded, not individual species.

Ballard (1948) wrote: “When the spring days came to the St. Joseph Valley and the red and silver
maples were bursting into bloom along the river, then the fish felt the urge to spawn and the water
would be thick with them as they pushed their way upward to the shallows of the creeks, and of the
river, there to reproduce and then, after a time, to return to the blue waters of the lake.” Lake
sturgeon, bass (smallmouth and largemouth), redhorse (silver, golden, shorthead, river, and greater),
walleyed pike (walleye), lake trout, whitefishes, and pickerel (northern pike and grass pickerel) were
quoted as making the pilgrimage. At this time of year, the early settlers used seines and dip nets to
catch their annual supply of fish.
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The abundance of lake sturgeon made the area around Niles famous in the mid-to late-1800s (Ballard
1948). Lake sturgeon were common in the St. Joseph River and fish up to 12 feet long and three
hundred pounds were taken by anglers. A series of large rocks formed a causeway across the river in
Niles and at South Bend, and American Indians used these as platforms to spear lake sturgeon during
their spawning run. Temporary weirs were constructed at the mouths of small tributaries coming in to
the St. Joseph River at Niles, and lake sturgeon destined for market were held in the backwaters.
Lake sturgeon eggs were collected and sent to Russia as caviar. When the Niles Dam was constructed
in 1868, migrating fish were blocked from moving upstream. Fishing below the dam became an
important part of the local economy for about 10 years, but Indiana anglers were forced to come to
Niles to get fish they used to capture in South Bend.

Lake sturgeon spawn in areas of swift water or rapids (Scott and Crossman 1973). Before
construction of dams on the St. Joseph River, lake sturgeon entering the river to spawn would have
access to suitable spawning habitat as far up the river as Hillsdale County. Construction of dams has
now limited their spawning grounds to the river immediately below Berrien Springs, which is a
difference of 155 river miles.

Old newspaper reports are also useful for describing historical fisheries. One local paper reported a
walleye over twenty-three pounds that was taken from the river at Niles in 1849. Freshwater eels
were reported to be common enough in some seasons to clog the wheel of a mill in Niles. These fish
probably entered Lake Michigan through the Chicago Shipping Canal, which connects Lake
Michigan to the Mississippi River. As early as the 1830s the St. Joseph River was known as one of
the best smallmouth bass streams in this part of the country, and many anglers came from other states
to fish it (Cunningham 1961).

The St. Joseph River watershed was also home to the lake herring. Lake herring or cisco are
abundant in several lakes in the watershed. These fish inhabit oligotrophic lakes that develop a
thermocline with summer temperatures below 20°C. Lake herring are abundant in southern Michigan
and northern Indiana where kettle-hole lakes in moraines were left by the retreating Wisconsin
glacier (Latta 1995). Use of this fish was probably limited until gill netting and hook and line
techniques were developed because of the water depth inhabited.

Factors Affecting Fish Communities

The St. Joseph River and watershed went through dramatic changes after European settlement. These
changes caused alterations in the physical character of the river and affected the fish community. The
influence of nonpoint source pollution, point source pollution, dams, agricultural and urban land use,
and exotic introductions are covered in greater detail in Geology and Hydrology, Channel
Morphology, Dams and Barriers, Soils and Land Use Patterns, Water Quality, and Pest
Species. A summary of these effects is appropriate here in order to understand present fish
communities and distributions.

“Fish require several types of habitats throughout their life cycle. Stream species
need distinct spawning, feeding and growth, and refuge habitats. Equally as
important is the ability to move from one habitat to another (Schlosser 1991). If any
one area is lacking or if the ability to migrate from one to another is restricted, the
species becomes locally extinct” (Hay-Chmielewski et al. 1995).

Settlement in the watershed brought a need for small dams to power grain and lumber mills. In the
1880s, large dams were built for hydroelectric power. Dams fragment a river system and prevent
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movement of fish to critical habitats. Access to spawning areas was lost for all potamodromous fish
species. Migration to seasonal habitats within the river itself for resident species was also blocked by
dams. Dams also affect fish communities by altering flow regimes, flooding, temperature, and
sediment transport (Gordon et al. 1992). Only tolerant species, typically large, adult, warmwater
species, can tolerate these harsh conditions, eliminating small species and juveniles of large species
(Cushman 1985; Gislason 1985; Nelson 1986; Bain et al. 1988).

Drainage of land for agricultural and urban use has altered natural flow regimes. Channelization of
streams is typically carried out to improve conveyance and flood-carrying capacity. This practice
drains wetland areas for agricultural production and urban development. Channelization and draining
of wetlands affect fish by eliminating instream and juvenile nursery habitats. Structural diversity is
reduced by elimination of meanders, smoothing of riffles and pools, and removal of snags and
riparian vegetation (Gordon et al. 1992). Fish no longer have backwaters, pools, or woody debris for
refuge against high flows (Newbury and Gaboury 1988). Increased peak flows cause accelerated
erosion and increase sediment load in the river. Sediments increase turbidity and cover critical
habitat (gravel and cobble) for certain fish and invertebrate species. Summer water temperatures also
have become warmer due to stream widening, removal of riparian vegetation and shading, and
reduced base flows.

Clearing and development of land for agriculture, urban, and suburban uses had a significant affect
on fisheries. As a result of unvegetated ground and increased impervious surfaces (rooftops, roads,
and parking lots) rainwater is delivered to streams more quickly as surface run-off rather than
through the ground. This causes higher peak stream flow, decreased flow duration, increased water
temperatures, and lower base flow that can alter habitat. Expanding agricultural and urban land use
also brought an increase in nonpoint source pollution. Pesticides, herbicides, and fertilizers that were
not used by crops and lawns eventually washed into the river. Pesticides and herbicides can be toxic
to fish and fertilizers increase aquatic vegetation growth in lakes and streams. With increased
cultivation and construction, soils were left bare, causing accelerated erosion and increased stream
sediment loads. Fine sediment reduces fish feeding efficiency, covers spawning substrates, and may
cause fish mortality by clogging gills (Waters 1995).

Earlier this century, the St. Joseph River had poor water quality from unregulated discharges of
industries and municipalities. Fish kills and poor species diversity were reported downstream of
municipalities (Snow 1974; Taube and Schultz 1966). Since the 1970s, discharges have been
regulated through the Federal Clean Water Act, and water quality is now considered to be good. The
fishery has also rebounded as a result of improved water quality (Ledet 1979; Stefanavage 1988).
However, combined sewer overflows (CSOs) continue to cause increased fecal bacteria
concentrations in the lower and mouth segments. Industrial fill areas are continued sources of toxic
substances that contaminate fish and cause decreased reproductive potential as well as mortality.

Several non-indigenous species (Table 22) of fish have been intentionally or inadvertently introduced
into the St. Joseph River watershed and have a strong influence on fish communities through
predation or competition. Inadvertent introductions result from ship ballast water, shipping canals,
bait buckets, and illegal stockings. Some indigenous and non-indigenous species are intentionally
stocked (Table 23) through fishery management to enhance fisheries, maintain populations, or to fill
an unused ecological niche.
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Present Fish Communities

The St. Joseph River basin now contains 114 species of fish (Table 24), based on biological surveys
by MDNR (Taube and Shultz 1966; Shepherd 1975; Towns 1988), IDNR (Ledet 1979; Stafanavage
1988; Stafanavage 1989), Michigan Department of Environmental Quality (MDEQ, formerly part of
MDNR), Surface Water Quality Division (SWQD) (MDNR 1983b; MDEQ 1996b), University of
Michigan Museum of Zoology records, and observations by Fisheries Division personnel. Several
species can be found throughout the entire watershed, but some can only be found in isolated areas as
shown in distribution maps of each species (Appendix 1). Many native species are still abundant, but
some are rare, of special concern, threatened, or endangered as depicted by Table 24 and the
Michigan Natural Features Inventory (MNFI) list (Table 25). Three fish species are considered
threatened (creek chubsucker, river redhorse, and lake sturgeon). Fish communities have been
characterized more extensively within the following valley segments.

Headwaters
This segment has both moderate groundwater inflows that keep the St. Joseph River cool with
reasonably stable flows. Cool and warmwater fish species are present. From Baw Beese Lake to
Litchfield, habitat is limited by excessive sand and silt substrate. Carp, suckers, and redhorse
accounted for 87% by weight of the medium and large sized fish (Towns 1988). Rock bass and
yellow bullhead were the primary predators. The fish community was rated as fair (moderately
impaired) (MDNR 1991a). Two rare species (pugnose shiner and least darter) have been found in
Baw Beese Lake (Latta 1996), and the threatened creek chubsucker had been observed.

The lower section of this segment from Litchfield to Union City has more deep holes and vegetative
cover. Substrates are also made up of a high percent of rock and gravel. Species diversity improved
in this section from 21 species in 1975 (Shepherd 1975) to 33 species in 1987 (Towns 1988). This
variance in species numbers between 1975 and 1987 may also have reflected a difference in sampling
gear (nets and electrofishing in 1975 and rotenone in 1987). Fish communities were rated excellent
(non-impaired) (MDEQ 1996b). More top predators were also observed including smallmouth bass,
largemouth bass, and northern pike. Two rare species, black redhorse and greater redhorse were also
observed.

Upper
Instream habitat, pools and logs, was more prevalent in this segment. The fish community consists of
cool to warmwater species. Sport fish accounted for 11% of fish biomass and include rock bass,
smallmouth bass, largemouth bass, black crappie, bluegill, pumpkinseed, warmouth, yellow perch,
northern pike, channel catfish, and bullheads (Towns 1988). Since Shepherd’s (1975) survey,
channel catfish and walleye have colonized the upper part of this section through successful stocking.
Channel catfish made up the highest reported game fish by weight. However, carp, suckers, and
redhorse dominated the overall fish biomass. The number of logperch, johnny darters, and creek
chubs also increased. One rare (starhead topminnow) and one threatened (creek chubsucker) fish
species exist here.

The Coldwater River enters the mainstem in this segment and supports warmwater fishes. There are
no fish data available for the Coldwater River mainstem. Several lakes including Coldwater, Marble,
and Randall discharge into the river and may influence the present fish community. Hog Creek has
predominately creek chubs, common shiners, and green sunfish with smallmouth bass (MDNR
1974a).

Swan Creek is a coolwater stream that mainly supports rock bass, creek chub, common shiner, and
central stoneroller. Largemouth bass are common, and probably are from the Matteson Lake outlet
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that flows to Swan Creek. There is also a large population of grass pickerel that may be indicative of
the considerable amount of riparian wetlands. However, habitat loss from heavy siltation may be
impairing the existing fish community (MDNR 1990a).

Nottawa Creek is a coolwater stream with cool and warmwater fishes. Darters, suckers, and minnows
predominate with a few rock bass and bluegill. The fish community has been rated good (slightly
impaired) in the upper half and poor (severely impaired) in the lower half (MDEQ 1996c). Brown
trout have been extensively stocked with limited success. Anglers have reported brown trout catches
near the town of Athens, but no brown trout were collected during electrofishing surveys in 1996
(MDEQ 1996c). Instream habitat is poor from channelization and water temperatures may get too
warm to support brown trout during summer months. Towns (1988) reported higher fish diversity in
the lower Nottawa Creek reflecting deeper pool habitats and a connection to the large St. Joseph
River fauna.

Middle
This segment of the mainstem is warm in summer and stable in flow. The fish community is strongly
influenced by Sturgis, Constantine, Mottville, and Elkhart impoundments. Bluegills, black crappie,
and smallmouth bass were reported as the primary sport fish. Redhorse, spotted sucker, longnose gar,
and golden shiners were also abundant (Shepherd 1975). However, no present survey data exist for
the section of river between Mendon and the Michigan and Indiana state line. Ledet (1979) reports
excellent habitat with gravel substrate below impoundments in Indiana. These areas were supporting
large numbers of smallmouth bass, redhorse, and northern hog sucker and the impoundments had
bluegill and white and black crappie. Walleye also inhabit this segment after several years of
stocking by MDNR and IDNR. Although not connected to the river proper, several kettle lakes in the
watershed support lake herring (threatened species) indicating high dissolved oxygen in the
thermocline and low nutrient loading.

The Portage and Rocky rivers are the first to enter the St. Joseph. Portage River is a coolwater stream
that mainly supports rock bass, blackside darters, and creek chubs. The Rocky River is a coldwater
stream with mottled sculpin and brown trout inhabiting the headwaters. There is extensive agriculture
in the Rocky River sub-watershed that has negatively affected habitat through silt deposition. Several
creeks that once supported stocked brook trout in 1956 now have only white suckers and creek chubs
(MDNR 1990b).

The Prairie River is another coolwater stream within a primarily agricultural land use watershed. The
fish community mainly consists of creek chubs, bluntnose minnow, green sunfish, bluegill, and rock
bass. The upper portions of the river formerly supported a marginal brown trout fishery; however,
water temperatures have increased because of extensive dredging and clearing of riparian vegetation.
Brown trout stocking was discontinued in 1993.

The Fawn River has a diverse community of fish between the headwaters and its confluence with the
St. Joseph River. The headwaters are cool and have mottled sculpin with white suckers. Rainbow
trout are stocked as a put and take fishery by IDNR in the headwaters. Golden and spotfin shiners,
pumpkinseed sunfish, and rock bass are the primary fish species in the middle portion. Habitat is
slightly impaired due to silt deposition (MDNR 1991b); however, the biological community has not
changed since 1972. The lower portion of Fawn River is still considered cool water and supports
rock bass, smallmouth bass, creek chub, hornyhead chub, golden redhorse, and shorthead redhorse.
Fish community data are lacking for the lower eight miles of river.

The Pigeon River is characterized as a cool to warmwater system with smallmouth bass and rock
bass as top predator fish with common shiner, hog sucker, and various redhorse species dominating
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the fish community (Stefanavage 1986a). However, fish community data are also lacking for the
lower (Michigan) portion of the segment. Rainbow and brown trout have been stocked as a put and
take fishery by IDNR in Indiana portions of the river. Spotted gar (rare species) are also found here.
Channelization has occurred in the headwaters causing the most severe affects to habitat. Dams also
fragment the lower portion of Pigeon River.

The Little Elkhart River acquires moderate amounts of groundwater and is a cold to coolwater
stream. Dominant species consist of white sucker, creek chub, blacknose dace, and mottled sculpin
(Marenchin and Sever 1981). Rainbow and brown trout have been stocked. Ledet (1991a) reported
loss of fish habitat from silt deposition.

The Elkhart River is a warmwater system in a predominately agricultural watershed. The headwaters
are cool to warm with some areas supporting stocked brown trout. However, white sucker, creek
chub, and blacknose dace are the dominant species. Much of the headwaters have been channelized,
but good habitat is reported in the lower five miles of Solomon Creek - a tributary (Ledet 1991b).
The middle and lower portions of the river have golden redhorse, northern hog sucker, smallmouth
bass, rock bass, and longear sunfish (Ledet 1985a). A lake sturgeon was caught in 1991 out of Lake
Wawasee, which outlets to Turkey Creek (Swinford 1997). The population status of lake sturgeon in
Lake Wawasee is unknown; the previous lake sturgeon caught was reported in 1913.

Christiana Creek receives a moderate amount of groundwater, and some of its tributaries are
coldwater streams. Several lakes discharge into this creek shifting its downstream character to a
warmwater stream. Ledet (1984) reported good habitat with creek chub, white sucker, smallmouth
bass, and rock bass dominating the fish community. The fish community rated from poor (severely
impaired) to excellent (non-impaired) with no changes in status between 1990 and 1996 (MDNR
1991c; MDEQ 1997a). Impaired sections are affected by soil erosion and surface water runoff from
animal waste storage areas, feedlots, and overgrazed pastures. Through targeted watershed efforts,
Cass County Soil and Water Conservation District has been encouraging best management practices
to reduce agricultural runoff.

Lower
This segment of the St. Joseph River is characterized as a warmwater river that is large in size.
Redhorse, spotfin shiners, smallmouth bass, and bluegill make up the primary fish community.
Impoundments support good populations of white and black crappie, pumpkinseed, and bluegill.
Since Shepherd’s (1975) report, walleye and flathead catfish have increased. Potamodromous species
from Lake Michigan have access up to the Twin Branch dam since the completion of fish ladders at
five mainstem dams in 1992. Steelhead, chinook salmon, coho salmon, brown trout, and lake trout
comprised 94.4% of ladder use (Dexter and Ledet 1995). Below Berrien Springs dam, the fish
community begins to show an influence from Lake Michigan adding quillback carpsucker, longnose
sucker, alewife, and gizzard shad. Lake sturgeon also use this segment and were seen going up the
ladders at South Bend and Niles during April and May of 1994 (MDNR, Fisheries Division,
unpublished data).

The Dowagiac River is the largest tributary within this segment. This river receives high inflows of
groundwater and is designated as a coldwater stream. Some mottled sculpin and stocked brown trout
are present, but the river has more of a coolwater community due to habitat degradation from
channelization (Moffett 1940; MDEQ 1996d). Blackside darter, white sucker, common shiner, and
hornyhead chub are the dominant species. Potamodromous salmonines have access to and spawn in
the Dowagiac River below the Pucker Street Dam at Niles. Many tributaries to the Dowagiac River
typically have excellent coldwater habitat and support naturally reproducing brown trout
(MDNR 1985; MDEQ 1996d; MDEQ 1997b).



St. Joseph River Assessment

60

Several small creeks (less than 10 miles in length) are tributary to the St. Joseph River. Most of these
are coldwater streams containing (or supporting) mottled sculpin and naturally reproducing brown
trout. Potamodromous salmonines also have access to these streams (MDNR 1977; MDNR 1980).

Mouth
The fish community in this segment reflects its large size and proximity to Lake Michigan. Flathead
catfish, walleye, quillback carpsucker, freshwater drum, gizzard shad, alewife, and migratory salmon
make up a major portion of the community. Since 1975, walleye and flathead catfish have
recolonized these waters (Shepherd 1975).

The Paw Paw River is the largest tributary within this segment. The Paw Paw River mainstem is a
coolwater stream containing hornyhead chub, common shiner, johnny darter, walleye, and burbot
(Dexter 1991b). Several riparian wetlands provide excellent habitat for northern pike. The fish
community near the mouth is influenced by its proximity to Lake Michigan, and potamodromous
salmonines have access to most of the river system. The north branch receives drainage from Wolf
Lake Hatchery, and angler reports indicate that tiger muskellunge have escaped this hatchery into
these waters. The east, west, and south branches of the river are characterized as coldwater streams
and have communities consisting of mottled sculpin, brown trout, and mudminnows. Several small
tributaries drain lakes and have warmwater fish communities. There are several wetland complexes
on the mainstem about eight miles downstream of Watervliet making access and surveying difficult;
therefore, data are limited.

Aquatic Invertebrates (except mussels and snails)

Invertebrates are less mobile than other aquatic species and often are better indicators of water and
habitat quality (Statzner and Higler 1986). Most mayfly, caddisfly, and stonefly species are only
found in streams with good water quality. Several surveys of aquatic invertebrates have been
conducted on major tributaries within the St. Joseph River basin. MDNR Fisheries Division
personnel note presence and abundance of major fish food species during fisheries surveys. Staff of
the MDEQ, SWQD inventory invertebrates as part of their water quality studies. Since 1991, SWQD,
Great Lakes Environmental and Assessment Section (GLEAS) has used Procedure No. 51 (MDNR
1991d), a standardized method to conduct biological investigations on wadeable streams. These data
were compiled by valley segment (Table 26). The St. Joseph basin is home to several rare and
endangered insects including longhorned caddisfly; Douglas Stenelmis riffle beetle, American
burying beetle, and culvers root borer (beetles); swamp metalmark, Mitchells satyr, ottoe skipper,
spartina moth, silphium borer moth, karner blue, green adders moth, and pipe vine swallowtail
(moths and butterflies) (Table 25). The diversity of invertebrates is high in southwest Michigan
because it is in the junction of three major ecoregions. Aquatic invertebrate data on the St. Joseph
River mainstem are non-existent except for the headwaters; a more complete inventory of the
mainstem is needed and recommended. Invertebrate communities are discussed below by valley
segment.

Headwaters
In 1990, the macroinvertebrate community in the St. Joseph River was rated as fair (moderately
impaired) near the city of Hillsdale. The river improved to good in 1995 with more caddisflies and
mayflies indicating better habitat or water quality (MDNR 1991a; MDEQ 1996b). Macroinvertebrate
communities could be improved by reducing sediment bedload. Water quality would improve with
nutrient reductions of effluent at the Hillsdale Waste Water Treatment Plant. High nutrients below
the plant were indicated by the presence of small amount of green algae and bacterial slimes.
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Upper
The mainstem invertebrate community was rated as fair with a few taxa of mayflies, caddisflies, and
stoneflies. The Coldwater River was rated fair to good with improvements reported in 1996
(MDNR 1983b; MDNR 1991e; MDEQ 1996b). Nottawa Creek was also rated fair to good with no
improvements between 1991 and 1996 (MDNR 1991f; MDEQ 1996c).

Middle
Portage Creek and Fawn River had fair invertebrate communities that have been improving
(MDNR 1972a; MDNR 1972b; MDNR 1982). Rocky River has a poor community due to severe
siltation. The Pigeon River was rated as fair due to low macroinvertebrate abundance compared to
historical samples possibly caused by siltation (Stefanavage 1986b). The Little Elkhart and Elkhart
rivers were rated poor to fair with the worst community ranking where heavy agricultural land use
exists. Christiana Creek has shown improvements from poor to good invertebrate communities. From
1991 to 1994, Cass County Soil and Water Conservation District implemented a nonpoint source
program to reduce sediment and nutrient loading to Christiana Creek. Data are lacking for the
mainstem and Prairie River.

Lower
No data exist for the mainstem. Baugo Creek was one of the worst reported sites in the watershed; its
watershed is mainly urban as it runs between the cities of Mishawaka and Elkhart. Dowagiac River
had fair to good invertebrate communities in the headwaters, and below the dam in Niles was rated as
excellent (very diverse community) in a 1996 survey (MDEQ 1997b).

Mouth
Again there were no data for the mainstem river. The Paw Paw River had a good to excellent
invertebrate community. West Branch of Paw Paw River was rated very poor in 1958 with
predominately midge larvae that are pollution tolerant (MDNR 1959; MDNR 1969). A 1982 survey
indicated an increase in diversity with larger numbers of mayfly and caddisfly larvae indicating
better water quality (MDNR 1983c). Improvements in water quality are due to cleaner effluents from
the Watervliet Paper Company.

Mussels and Snails

The distributions of snails and mussels have been documented by several MDEQ, SWQD, GLEAS
reports, Van der Schalie (1930), Horvath et al. (1994), Sherman (1997), and Fisher (1998) (Table
27). Since Van der Schalie (1930), only Sherman (1997) has conducted comprehensive surveys of
mussel distributions on the St. Joseph River. Twenty-three species of native clams have been
recorded along with two introduced species, the zebra mussel and Asian clam. Presence of mussels
indicates good water quality because they are sessile and sensitive to pollution and siltation. Mussels
are also long lived, so older individuals can document the water quality history of a river section.
Mussel distributions can be affected by fluctuating water levels caused by dams. Dams also restrict
access to suitable fish hosts required to complete their lifecycle. The invasion of zebra mussels (see
Pest Species) is also expected to have negative affects by attaching to and hindering movements and
feeding of native species.

In the early part of this century, clamming (commercial fishing for mussels) was a big industry on the
St. Joseph River. Clamshells were used to make buttons, and unsold shells were ground for chicken
feed. Some shells were used locally and others were shipped out of state for processing. Van der
Schalie (1930) investigated the clamming industry on the St. Joseph River and found the three most
common clam species used were mucket, pocket book, and sand shell. Clammers used flat bottom



St. Joseph River Assessment

62

boats to collect clams between Union City and Mendon (the upper valley segment), in the Three
Rivers area, and below Berrien Springs. Large piles of clams were stored on river banks for
processing. Van der Schalie (1930) noted that due to over harvest, large individuals were scarce in
many river sections. Pollution and the effects of dams on water levels were a major concern to
clammers.

It is now unlawful to harvest or attempt to harvest living or dead mussels (except zebra mussels) in
Michigan without a scientific collectors permit. Pressures from the pearl industry have brought
poachers to the state, particularly in the neighboring Grand River watershed. Thick shelled species
are harvested and sold to the Japanese for slugs for pearl oysters. Since the St. Joseph River
historically had commercial harvests of mussels for the button industry (Van der Schalie 1930),
poachers may also target this watershed (Sherman 1997).

Michigan Natural Features Inventory (MDNR 1997) and Indiana Nature Preserves (IDNR 1996) lists
two snails of special concern, brown walker and proud globe, and two mussels, the endangered
snuffbox and purple wartyback of special concern (Table 25). Van der Schalie (1930) observed one
site in the middle segment near Mottville with purple wartyback and no sites with snuffbox. Sherman
(1997) recorded dead specimens of purple wartyback at Mottville and Berrien Springs.

The introduction of zebra mussels may cause a decline in the number of mussels in the St. Joseph
River watershed (Horvath et al. 1994). Densities of zebra mussels on other native mussels suggest
that local populations are being negatively effected. Added weight from attached zebra mussels
causes increased stress. Zebra mussels also cover valves of native mussels and decrease efficiency of
feeding which results in starvation or decreased growth. The apparent absence of large populations of
unionids in tributaries and the St. Joseph River proper leaves them vulnerable to local extinction if
the invasion of zebra mussels proceeds throughout the river system. The St. Joseph River basin will
serve as an important model for predicting ecological effects in other Indiana and Michigan rivers
(Horvath et al. 1994).

Amphibians and Reptiles

Thirty-two species of amphibians and reptiles that require the river or wetlands during portions or all
of their life history stages have been found in the watershed (Table 28). Little information is
available on the distribution and abundance of amphibians and reptiles in the basin. Michigan
Natural Features Inventory and Indiana Natural Heritage list six species of concern: spotted turtle,
eastern box turtle, Massasauga rattlesnake, blue-spotted salamander, Blanchards cricket frog, and
northern leopard frog and three as threatened or endangered: Kirtlands snake is threatened, and
copperbelly water snake and Blandings turtle are endangered (Table 25).

Birds

Many birds use the rivers and river corridors in the St. Joseph River basin as nesting, feeding, and
resting areas (Table 29). Some species are year-long residents, but many others migrate through
during different times of the year. As part of the Mississippi Flyway, Canada geese, many species of
dabbling and diving ducks, and mute swans, use the St. Joseph River watershed. Hardwood stands in
river lowland areas are crucial to many songbirds such as yellow-throated warblers. Loons, herons,
mergansers, cormorants, ospreys, and kingfishers feed primarily on fish. The extent of their effect on
fish populations is not known, but several of these species are known to consume considerable
quantities of fish in their lifetime (Peterson 1965; Alexander 1976). MDNR, Wildlife Division is



St. Joseph River Assessment

63

now introducing turkeys into several areas of the basin. These birds will use river corridors and
groundwater seeps in the basin, and hopefully will spread to new locations. Bald eagle, osprey,
common loon, and yellow-throated warbler are considered threatened. King rail, black tern, marsh
wren, upland sandpiper, barn owl, and short-eared owl are listed as endangered species, and heron
rookeries exist in five counties within the basin (Table 25).

Mammals

River corridors are critical habitats for mammals providing refuge and a source of water. Beaver,
otter, muskrat, mink, and raccoon are present (Table 30). Beavers influence streams by altering
channels and building dams. They are found in low numbers in this basin but populations are
increasing. Muskrats are common. They burrow in stream banks and this can lead to erosion
problems and alter channel characteristics. Otter are rare but were reported on Flowerfield Creek
tributary of the Rocky River. Indiana conducted a feasibility study for reintroduction of otters, and
Fawn, Pigeon, and Elkhart rivers were named as suitable (Johnson and Madej 1994). Kotanchik
(1997) studied distribution of river otters in Michigan and concluded that PCBs in fish tissue would
be too high for reintroduction of otter in the St. Joseph River and many tributaries. Mink and
raccoons are common. Predation on fish by vertebrate predators can be significant in some areas
(Alexander 1976) but is probably not significant in the St. Joseph River basin (Bailey, MDNR,
Wildlife Division, personal communication). The Indiana bat and bobcat (Indiana) are listed as
endangered; least shrew and prairie vole are threatened in Michigan (Table 25).

Other Natural Features of Concern

The Michigan Natural Features Inventory (MDNR 1997) and Indiana Natural Heritage (IDNR 1996)
maintain a list of endangered, threatened, or otherwise significant plant and animal species, plant
communities, and other natural features (Table 25). Vascular plants are the most commonly listed
group of threatened and endangered species in the basin. Many of these are wetland plants or are
found in floodplains and river corridors. Plant communities include southern swamps, prairie fens,
coastal plain marshes, tall grass prairies, bogs, Great Lakes marshes, inundated shrub swamps,
submergent and emergent marshes, wet meadows and prairies, hard-wood conifer swamps, relic
conifer swamps (forested bog), and intermittent wetlands.

Other unique features not listed include coldwater tributaries to the mainstem that are spawning areas
for coho and chinook salmon, steelhead, and brown trout that ascend the river from Lake Michigan.
Natural reproduction of these species has been documented (Figure 30), and it is probable that there
is natural reproduction in other tributaries. Some of these streams have wild populations of resident
brown and brook trout.

Love Creek is a unique tributary to the mainstem below Berrien Springs. The headwaters are
intermittent, but as the creek enters the deep St. Joseph River valley, it receives significant amounts
of groundwater seepage. The steep gradient, gravel substrate, and cold summer temperatures make
lower Love Creek ideal habitat for salmonids (MDNR 1974b; Dexter 1992a). An area of floodplain
known as the Indian Bowl surrounds this stream. The Indian Bowl is a depression in the Valparaiso
Moraine, which has been caused by repeated slumping of portions of the moraine slope due to
undercutting of the moraine by springs. Various universities and state organizations have intensively
studied the groundwater fed wet prairie that was created. It contains many rare and threatened species
of plants and animals, and the Love Creek Nature Center and the Nature Conservancy preserve most
of the area.
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Large areas of grasslands or prairies existed in the St. Joseph River basin. Prairies extended into
southern Michigan from the Great Plains, where climatic conditions or periodic fires kept out
invading woody plants. Some areas included oak barrens, in which a few large trees dotted the
landscape. Prairies typically have rich topsoil and have been extensively cultivated. However,
remnants of prairies can be found near the towns of White Pigeon, Sturgis, and Three Rivers in St.
Joseph County of the middle segment and scattered within Branch, Kalamazoo, Cass, and Berrien
counties. Prairies are important features because they contain a great diversity of grasses and forbs.

Pest Species

Pest species are defined as those species that have been intentionally or accidentally introduced and
pose a significant threat to native species or their habitat. Most species do not pose any threat unless
present in high densities.

Sea lampreys are probably the deadliest aquatic pest (parasitic) species encountered by fish in the
St. Joseph River basin. The sea lamprey attaches to other fish with its sucking disk and horny teeth.
Its sharp tongue rasps through scales and skin as it feeds on body fluids, often killing the prey fish.
Adult sea lamprey prey on large fish in Lake Michigan until these adult lamprey migrate up streams
to spawn. Lampreys spawn on gravel riffles in the lower St. Joseph River and tributaries (Figure 31).
Eggs hatch into larvae (ammocete) that burrow in sand and silt areas. The larvae live there for 3 to 17
years. The United States Fish and Wildlife Service routinely surveys tributaries accessible to sea
lampreys. Streams with viable juvenile populations are treated with the lampricide TFM
(3-trifluoromethyl-4-nitrophenol) to eliminate or reduce lamprey populations. Treatments are
scheduled every three to four years, or as often as necessary to ensure no lampreys older than age 3+
will be in a stream. Pipestone, Sand, and Blue creeks and the Paw Paw and lower St. Joseph rivers
have populations of lampreys and receive regular treatments. Sea lamprey ammocetes were found for
the first time ever in the mainstem below Berrien Springs Dam in 1991. Sea lampreys are limited to
the area below the Berrien Springs Dam on the mainstem because the fish ladder has a lamprey
barrier.

The lampricide TFM can negatively affect local aquatic communities. Studies have found a
temporary reduction of mayflies after treatments. Tadpoles and salamanders are susceptible, but most
amphibians have left the water for terrestrial habitats during treatment time. Limited fish kills do
happen on occasion. TFM may affect fish that are already stressed from pollutants, low dissolved
oxygen levels, increased water temperatures, or spawning. Besides lampreys, channel catfish have
the highest sensitivity to TFM followed by rainbow trout. However, most fish have low sensitivity to
the lampricide except lake sturgeon juveniles (GLFC 1985; Hay-Chmielewski and Whelan 1997).

Zebra mussels are established in Lake Michigan and have been found in the St. Joseph River at the
mouth and near the town of Elkhart, IN. Several lakes within the basin have also been invaded
including Baw Beese Lake in the headwaters, Marble Lake in the Coldwater River, Corey Lake in the
Rocky River, Klinger Lake in the Fawn River, Lake Wawasee in Turkey Creek, Eagle Lake in
Christiana Creek, and Paw Paw Lake in the Paw Paw River subwatershed (Horvath et al. 1994) The
potential for veligers to spread throughout most of the watershed is great based on their existing
distribution (Table 31). Through human activities such as boating, zebra mussels have the potential
to spread throughout the basin. However, veligers can only settle in slow current areas, so high
densities of zebra mussels will be limited to lakes and impoundments. Zebra mussels attach to any
hard surface and can clog water intake pipes. They can become a nuisance on docks and piers, and
may compete with resident aquatic species that filter algae and zooplankton for food. Zebra mussels



St. Joseph River Assessment

65

also kill native mussel species through suffocation and starvation. They do, however, improve water
clarity and may contribute to increases in rooted aquatic vegetation.

Rusty crayfish also pose a threat to the ecology of streams. These exotic crayfish often exclude
native crayfish through competition for food and habitat, and can decimate aquatic plant
communities by over grazing. The presence of rusty crayfish was reported in Pipestone Creek during
a routine fish evaluation survey in 1997 (S. Markham, MDNR, Fisheries Division, personal
communication). Rusty crayfish prefer areas that offer rocks, logs, or other debris as cover and
inhabit both pools and fast water areas of streams. Juveniles feed heavily on benthic invertebrates
and may directly compete with fish for food. Some fish will eat crayfish, but crayfish food quality is
not as high as other invertebrates because of their thick exoskeleton. Fish growth in streams can be
affected by less invertebrate food and lower food quality. Once established in an area, birds, anglers,
and bait dealers can spread rusty crayfish. Environmentally sound ways to eradicate or control
introduced populations of rusty crayfish have not been developed (Gunderson 1995).

Purple loosestrife is the most serious plant pest. It can be found in virtually all wetlands, and in some
areas it dominates wetland vegetation. Purple loosestrife spreads quickly. Due to its attractive purple
flower, it has been spread by humans through transplantation to gardens and lakeshores. Seeds are
dispersed by wind, flowing water, and animals. Purple loosestrife will out compete more beneficial
native plants for space. It provides little cover for wildlife, and is not used as a food source (Eggers
and Reed 1987). It has the potential to destroy the wildlife value of wetlands. The United States Fish
and Wildlife Service is attempting to control spread of loosestrife by spraying existing stands with a
selective herbicide. Other means of control are also being researched, including biological control
with an exotic beetle species that feeds exclusively on loosestrife. MDEQ, Land & Water
Management Division is proposing to add purple loosestrife to the State noxious plant list (D.
Kenaga, MDEQ, LWMD, personal communication).

Eurasian milfoil and curly leaf pondweed are two widespread nuisance plants in lakes. Lakes with
public access sites have a greater tendency to have problem densities of these aquatic plants, because
species are transferred by boats and trailers (D. Kenaga, MDEQ, LWMD, personal communication).
Cabomba, a introduced European aquatic plant commonly used in the aquarium industry, was first
discovered in Kimble Lake of the Portage River subwatershed in 1935 and has the potential to reach
nuisance levels (Voss 1985). There was also an unconfirmed identification of Cabomba in the St.
Joseph River near Elkhart. Nuisance plants form vast mats of vegetation in nutrient-rich lakes and in
river mouths. In shallow areas, these plants can interfere with water recreation such as boating,
fishing, and swimming. They can also crowd out important native aquatic vegetation. MDEQ issues
aquatic vegetation control permits for lakes and impoundments but not for flowing waters. A
treatment permit is needed on all lakes, except those less than 10 acres, with no outlet, and owned by
one person. The number of permits by county has remained constant from 1988 to 1996 (Table 32).

Fishery Management

MDNR, Fisheries Division and IDNR, Fisheries Section actively manage fish communities in the St.
Joseph River watershed. In this section, growth rates of various St. Joseph River fish species are
compared to Michigan state average growth rates (Merna et al. 1981). Fish communities in most of
the watershed are healthy; however, some fish populations are limited and require management
through special regulations, habitat improvement, and stocking to maintain a fishery (Table 23).
Most fishery management is in the middle and lower segments for trout and salmon. Interest in
warmwater species continues to rise, and managers are spending more time with walleye and
smallmouth bass projects. With increased projects addressing nonpoint source pollution in the upper
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and headwater segments, fishery management will become more active in those areas. A discussion
of fishery management follows by valley segment.

Headwaters
Fishery management has been limited. There are neither active fish stocking nor habitat
improvements projects in the St. Joseph River proper. Baw Beese Lake is stocked with redear sunfish
and has been stocked with walleye in the past, but there have been no walleye reported in the
mainstem of the river. Towns (1988) evaluated fish communities in the St. Joseph River using
rotenone and concluded that poor substrate and insufficient fish cover were major factors limiting
fish abundance. Construction of sediment traps and habitat structures would probably increase
carrying capacity of fish.

Sand Creek has been stocked annually with various strains of brown trout but only supports a
marginal fishery. In 1987, Sand Creek was treated with rotenone to eliminate competing species and
encourage stocked trout. This treatment was not successful and brown trout stocking has been
discontinued.

Upper
The mainstem is stocked with channel catfish and walleye. Anglers report good catches of both
species in the St. Joseph River and channel catfish in Union Lake. There is a substantial walleye
fishery below Union Lake Dam during late winter spawning runs. Channel catfish prefer deep water,
and Union Lake provides the best channel catfish fishing in this segment. Union Lake has also been
stocked with redear sunfish and northern pike. With draining of wetlands, spawning habitat for
northern pike may be limiting. Therefore, stocking of northern pike may augment existing population
and provide a fishery (Towns 1988).

The Marble to Coldwater Lake chain within the Coldwater River subwatershed provides some of the
best bluegill fishing in Michigan. Panfish have better than state average growth (MDNR, Fisheries
Division, unpublished data). These lakes have also been stocked with tiger muskellunge, which
provided a good fishery. Tiger muskellunge have not been stocked since 1990, due to problems with
availability from hatcheries. Coldwater Lake is also stocked with walleye, and a self-sustaining
redear sunfish population has been established. Redear sunfish have not officially been stocked but
may have come in from nearby lakes. Both walleye and redear sunfish provide modest fisheries. The
Coldwater River is small (15-20 feet wide) between the chain of lakes and supports a limited sport
fishery. However, the river is important as nursery areas for northern pike and is a major producer of
forage fish (shiners, chubs, and suckers).

Swan Creek was stocked with brown trout in 1985 after a chemical treatment on Matteson Lake,
which has an outlet to the creek. Due to poor habitat and warm stream temperatures, brown trout
stocking was discontinued after warmwater fish species rapidly re-colonized. Most fishery
management in the Swan Creek subwatershed is for Matteson, Palmer, and Long lakes. Matteson
Lake is stocked with walleye and channel catfish and has received largemouth bass, northern pike,
redear sunfish, and rainbow trout. Palmer and Long lakes are stocked with channel catfish and
walleye. The Colon Area Anglers Association participates in a cooperative agreement with MDNR,
Fisheries Division and raises walleye fry to fingerlings for stocking in Long, Palmer, and Sturgeon
lakes and the St. Joseph River above the town of Mendon. Historically, tiger muskellunge were
stocked in Long Lake but stocking was discontinued in 1985. Long Lake increased in size after a
dam was built in the early 1900s. This flooded a woodland, so there is ample fish habitat such as tree
stumps. Long Lake was drawn down for dam repair in 1997 and was refilled in 1998. Long Lake may
require a survey to investigate effects on the fish community.
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Nottawa Creek is another marginal stream stocked with brown trout. Poor habitat from
channelization and warm-summer stream temperatures decrease survival of trout (Towns 1988).
Nottawa Lake is stocked with channel catfish from private plants and hybrid sunfish. In 1988, the
lake association with assistance from MDNR removed suckers with fyke nets after complaints of
overpopulation from residents. A 1983 survey also indicated an over abundance of this species in
Nottawa Lake. Although 500 suckers were removed, the effect on the fish community was minimal.
Nottawa Creek runs through Nottawa Lake, so there is continuous source of suckers to replenish the
lake. A weir between Nottawa Lake and Nottawa Creek was suggested by the association to prevent
suckers from entering the lake. However, weirs would prevent all fish from migrating through the
lake, so the project was not pursued.

Middle
The St. Joseph River is managed for channel catfish, smallmouth bass, and walleye. Walleye and
channel catfish are stocked by MDNR, and IDNR stocks tiger muskellunge and walleye. Sturgis,
Three Rivers, Constantine, and Mottville impoundments were surveyed in 1992, and walleye growth
was excellent (above state average) in each impoundment. IDNR has evaluated the smallmouth bass
fishery in the St. Joseph River extensively (Ledet 1979; Ledet 1985b; Stefanavage 1989; Stefanavage
1990). Smallmouth bass growth is excellent, and this self-sustaining population provides an excellent
fishery. IDNR has experimented with stocking predator fish to use the abundant forage fish in
impoundments.

The Rocky River is a marginal trout stream with the best habitat in the headwaters near the town of
Marcellus. It has been managed for trout since 1938 by stocking brook, rainbow, and brown trout.
Stocking of the St. Joseph County portion of the river was discontinued in 1990 due to poor survival.
The Cass County portion of the river received annual stocking of brown trout until 1996. After an
assessment of angler use, it was recommended to discontinue stocking entirely (Dexter 1992b). There
is evidence of some natural reproduction in the headwaters, so a limited trout fishery still exists.

The Prairie River has been managed as a marginal trout stream since 1970, when portions of the river
were chemically treated to remove rough fish and then stocked with trout. Stocking of brown trout
was suspended in 1993 because of a dredging project in the upstream section (Branch and St. Joseph
counties) that widened the channel and cleared shade trees. This caused stream temperatures to
increase above the limit for trout survival. Provided re-growth of shade trees decreases stream
temperature, trout could be restocked. Habitat improvement in the form of woody debris should also
be implemented.

Fawn River is managed as a put and take rainbow trout fishery in the upper reaches (Stueben County,
Indiana). Ten inch trout are stocked there annually. Sherman Mill Creek near Sturgis is also stocked
with brown trout. The rest of the river is managed as a smallmouth bass fishery. Sections of the river
were evaluated in a 1996 general survey. The survey report recommended a sediment trap to remove
a high sand bedload. A dam blew out in 1987 near the town of Fawn River contributing to the
sediment problem.

Portions of the Pigeon River are managed for rainbow trout by IDNR; however, the majority of the
river is managed for smallmouth bass. Smallmouth bass habitat and population characteristics were
surveyed by Stefanavage (1987) to evaluate declining populations due to stream habitat degradation.
To control flooding, the Palmiter Method of channel clearing and bank stabilization was used to
remove logjams. IDNR has stocked smallmouth bass in an attempt to increase densities in areas of
low or non-existent numbers. No general surveys have been conducted by MDNR, Fisheries Division
to evaluate fish populations.
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The Little Elkhart River is managed for trout. IDNR stocks rainbow trout and Elkhart Conservation
Club stocks brown trout. A 1990 survey indicated good survival of brown trout with four year classes
(Ledet 1991b). Siltation is the primary habitat degradation in this stream.

The Elkhart River is managed primarily for smallmouth bass. Several studies have assessed
smallmouth bass abundance, growth, and habitat requirements within Elkhart River (Ledet 1985a;
Stefanavage 1988; Stefanavage 1989). Solomon Creek, part of the headwaters of Elkhart River, is
stocked with brown trout by the Elkhart Conservation Club and rainbow trout by IDNR (Ledet
1991b).

Lower
The most aggressive fish management of the entire river system is within this segment. As discussed
earlier, Michigan and Indiana completed the first cooperative interstate anadromous fish passage
project. Beginning in 1977, plans were developed to construct a coldwater fish hatchery in Indiana
and fish passage facilities at four dams. Twin Branch Fish Hatchery was completed in 1983.
Cooperative steelhead and chinook salmon stockings began in 1984. By 1992, all construction and
modification of the ladders were completed. Fish viewing windows were installed in the Berrien
Springs, Niles, and South Bend fish ladders. Estimates of fish passage are made using time-lapse
video recording (Dexter and Ledet 1995). These video data are also used to determine when fish run,
time of year and day, river temperature, and stream discharges. Year-round creel surveys are also
conducted throughout the lower St. Joseph River to estimate angler harvest and effort (see
Recreational Use).

Nearly 6 million chinook salmon, 2.5 million steelhead (winter and summer run), and 1 million coho
have been stocked in the lower St. Joseph River since 1986. In addition, Michigan stocks brown trout
and walleye, and Indiana stocks channel catfish. Seelbach (1989) estimated that annual catch of
returning steelhead to the St. Joseph River was 4,400 between 1980 and 1985, and most of these fish
were from hatchery origin. Between 1988 and 1994, annual catch increased to about 15,000 steelhead
(Seelbach et al. 1994). This was a 15% return rate for stocked smolts, which is typical for Lake
Michigan tributaries that average 10-20% return rates. Huron River, which is a Lake Erie tributary,
had a much lower return rate (less than 1%).

The largest managed tributary within this segment is the Dowagiac River. Dowagiac River as well as
Peavine, Pokagon, McKinzie, and Dowagiac creeks are managed for trout. Dowagiac River and
Creek are stocked annually with brown trout, whereas Peavine, Pokagon, and McKinzie creeks have
supported natural reproducing populations of brown trout since 1992. Partnership for MEANDRS
(Meeting Ecological and Agricultural Needs within the Dowagiac River System), a nonprofit
watershed group, is planning major rehabilitation of old meanders to improve fish habitat in
channelized portions of the Dowagiac River (B. Westrate, president of MEANDRS, personal
communication; see Citizen Involvement). Restoring meanders will improve channel morphology
by allowing the river to behave more naturally and create pool and riffle sequences that provide more
diverse habitat.

Dowagiac Creek was chemically treated in 1971 and 1980 to remove suckers (Dodge 1979). A rough
fish (sucker) barrier was constructed in 1977 to prevent upstream movements of fish from Lake
LaGrange. In 1989, the St. Joseph River Valley Fly Fishers conducted a habitat-improvement project
by adding logs, current deflectors, and lunker structures. A fisheries survey in 1992 found natural
reproducing brown trout in the creek; therefore, stocking was reduced but not eliminated due to high
fishing pressure. Stocking of the upper site below Bunker Lake was discontinued after a temperature
study revealed that it was too warm to sustain trout (Dexter 1996).
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There are several small tributaries to the St. Joseph River that are also managed for trout:
Brandywine, Pipestone, and McCoy creeks have all been stocked with brown trout since 1986. Love
Creek supports a natural population of brown trout and was stocked with brook trout until 1997.
Stocking of brook trout in Love Creek was discontinued due to competition with wild brown trout.
Pipestone Creek was chemically reclaimed in 1977. Portions of Brandywine Creek have undergone
bank stabilization and habitat improvement projects. Upper sections of Brandywine Creek continue
to be stocked, but stocking in the lower sections has been dropped because of natural reproduction
(Dexter 1991c). A blocking weir was constructed in 1992 to prevent steelhead and chinook salmon
from entering Brandywine Creek and competing with natural brown trout. Research has shown that
rainbow trout may compete with brown trout (Ziegler 1988; Kocik 1992). The weir has been a
success and has prevented most potamodromous salmonids from ascending up the creek. A few
steelhead manage to jump over the weir but not enough to degrade the brown trout population.

Mouth
A portion of the chinook salmon stocked into the St. Joseph River is temporarily held in net pens at
the mouth of the river. This promotes imprinting, so the salmon will home back to the St. Joseph
River for spawning after maturing in Lake Michigan. The lower and mouth segments also have
special trout and salmon fishing regulations. The minimum size limit is 10 inches during the regular
season and 16 inches during the extended trout and salmon season. This allows anglers to harvest
steelhead and chinook salmon, while protecting spawning brown trout and rearing or smolting
steelhead.

The Paw Paw River is the largest tributary entering the mainstem within this segment. The mouth is
annually stocked with steelhead. In 1989, the mainstem was surveyed using rotenone (Dexter 1991b).
The survey indicated that the Paw Paw River was more of a coolwater rather than a warmwater
stream by the presence of burbot and mottled sculpin. Although they are not actively managed in this
river, walleye and northern pike provide a moderate fishery. Walleye are not stocked directly but may
be immigrating from the St. Joseph River, escaping from MDNR rearing ponds in Almena, moving
downstream from annual stockings in Maple Lake, or reproducing naturally. The most limiting factor
to the Paw Paw River fishery is public access. Several miles of river are inaccessible because no
roads cross between Riverside and Benton Harbor.

The lower Paw Paw River is also treated by the U.S. Fish and Wildlife Service every three years with
TFM to kill sea lamprey ammocetes. With increasing water quality in Michigan rivers, sea lamprey
populations have increased (see Biological Communities, Pest Species). A blocking weir has been
proposed for the river near Watervliet to prevent seasonal movements of adult sea lampreys into
upper portions of the river.

Several tributaries within the Paw Paw River system are stocked with brown trout including Hayden,
Brush, Blue, and Mill creeks and the East, North, and West branches of the Paw Paw River. Stocking
of brown trout was discontinued in Campbell Creek in 1996 to reduce competition with wild brown
and brook trout. Campbell Creek habitat has been improved by installing half logs; further, Van
Buren County Road Commission has paved a road crossing and popular access point to prevent
sediment from entering the creek. A sediment trap has been proposed to remove a high sand bedload
from the managed section. Similarly, a sediment trap has been installed on a tributary to Brush Creek
in Van Buren County to remove sand that has washed into the stream from improper agricultural
practices.
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Recreational Use

The St. Joseph River has high recreational potential because this large river flows through the towns
of Three Rivers, Elkhart, South Bend, Niles, and Benton Harbor. Many people use the river and its
corridor for fishing, canoeing, motor-boating, swimming, picnicking, hunting, trapping,
mushrooming, hiking, nature study, and bird watching. There are only 17 public boat and canoe
launches on the mainstem that can be used by canoeist and boaters (Figure 32). This is an average of
one launch site for every 12 miles of river. There are several other launch sites on tributaries and
lakes within the basin.

Several medium to large sized streams in the basin support canoeing and boating. Informal canoe
launch sites are common throughout the basin and mainly consist of bridge crossings; however,
formal sites (publicly owned and maintained) are scarce and more are needed. Canoe portages around
dams are not required by law, but are required at hydroelectric dams licensed by FERC. However,
they are not always marked and sometimes are not well developed for use. Canoe and boat travel on
several streams is impeded by dams, low bridges, and log jams.

Some conflicts between user groups are seen on the St. Joseph River and its tributaries, especially
between pleasure boaters and anglers. This problem is more evident on lakes, impoundments, and the
lower river below Berrien Springs. Some large lakes are virtually unfishable on weekends during the
summer because of the heavy pleasure boat traffic. On smaller tributaries, excessive removal of
woody fish habitat to enhance canoeing opportunities is a problem.

There are many marinas in the lower St. Joseph and Paw Paw rivers, and there is potential for more
marina development. There are 13 marina operating permits issued for 829 boat slips, three boat
ramps and five fuel pumps (T. Bennett, MDEQ, LWMD, personal communication). At least another
108 boat slips are proposed. Three additional marina operating permits have expired but the facilities
are still operating, with 527 boat slips and one fuel pump. Only one registered marina operates in the
upper part of the basin, on the chain of lakes on the Coldwater River, with two gas pumps but no boat
slips. A low railroad bridge currently prevents marina development on the Paw Paw River above
Benton Harbor, but proposals to alter this bridge to allow boat passage upstream have been
considered. Many acres of wetlands would be threatened by development proposals, boat traffic, and
wake disturbance, if this marina is developed.

Many areas along the St. Joseph River and its tributaries provide good shore fishing access. In
addition to the developed access sites maintained by MDNR Parks and Recreation Division and local
governments, many road crossing are used by anglers to reach streams. Anglers can fish on private
property outside the road right-of-way with the property owners permission and can fish all streams
on state land. Although access is good on the St. Joseph River proper, access to both cold and warm
water tributaries is limited. Better access would promote better recreational use of these waters.

Estimates of fishing pressure or angler harvest are limited to the lower St. Joseph River below
Mishawaka, Indiana. Traditional access or roving creel surveys have not been conducted elsewhere
in the basin because they are costly and time consuming. Estimates of harvest and fishing pressure
can also be made using tagged fish or angler-returned post cards, and these techniques will be
attempted in the future on some managed streams in the basin. Any analysis of fishing pressure and
success for headwaters, upper, and middle segments are limited to perceptions derived from
discussions with anglers, charter boat captains, conservation officers, and bait and tackle dealers.

Waterfowl hunters use much of the mainstem and major tributaries, especially impoundments. Many
of the stream floodplains are wooded wetlands, providing excellent habitat for deer and are hunted
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extensively. Deer hunters with permission from riparian land owners canoe the St. Joseph River
tributaries during gun season. Trapping is also a popular business in the St. Joseph River basin. Many
of the smaller tributaries and associated marshes are trapped for muskrat and mink.

There are several nature centers that have hiking trails along streams or adjacent wetlands. There are
eight State game areas and mini-game areas in the basin, providing hunting opportunities and hiking
trails (Figure 33). However, none of them are on the St. Joseph River proper, and only three game
areas provide fishing access to lakes or small creeks. Local communities and counties also support
parks along the river and tributaries for public use. A state park and several private campgrounds
provide opportunities for non-residents to stay in the area.

Recreational use of the river system is described more thoroughly by valley segment below. Fishing
information was compiled from angler reports, fishery surveys, and miscellaneous creel reports
(Appendix 2).

Headwaters
Canoeing and fishing are the primary uses of the river, and there is some float hunting for ducks and
deer. Boating and fishing are popular on Baw Beese Lake. The river proper receives light fishing
pressure for northern pike, largemouth and smallmouth bass, white and redhorse suckers, and carp
(Towns 1988). Most of the river fishing is near Tekonsha. Soap Creek gets some fishing pressure at
road crossings. For the most part, recreational use is light on this segment of river. Access is limited
to two roadside parks and bridge crossings.

Upper
Fishing and canoeing take place in most portions. Motorized boating is limited to Union and
Sturgeon lakes on the St. Joseph River; Coldwater, Loon, Marble, Lake of the Woods, Randall, and
Morrison lakes on the Coldwater River; and Long and Palmer lakes on Swan Creek. Fishing pressure
is high on Union, Coldwater, Marble, and Randall lakes and moderate for the rest of the lakes with
bluegill, black crappie, and channel catfish being the most sought after fish. There is heavy fishing
below Union Lake for channel catfish, smallmouth bass, northern pike, and walleye. The St. Joseph
River is also great fishing for white and redhorse suckers in the spring (Towns 1988). Hog Creek,
Coldwater River, and Swan Creek are also fished regularly at road crossings.

All of the mainstem is canoeable. Nottawa Creek is canoeable downstream of Athens, and Hog Creek
and Coldwater River are canoeable between impoundments. Waterfowl hunters use the mainstem
downstream of Sturgeon Lake near Colon. There is also some waterfowl hunting on Nottawa Creek.
Leidy Lake State Game Area is used for hunting and bird watching. Historically, trapping was heavy,
but recent low fur prices have reduced this activity.

Middle
Canoeing and fishing are the main recreational uses with some boating and swimming. Access is
excellent between Mendon and Sturgis Dam with a boat launch in Mendon and Covered Bridge Park
on the Sturgis Impoundment. Power boaters use the impoundment, but size of boats is limited to a
height less than 4 feet due to the covered bridge. The canoe portage around Sturgis Dam is long with
no designated take-out area. Canoeing below the dam becomes difficult during low flows when most
of the water is diverted through a bypass. Fishing pressure for walleye, largemouth bass, and bluegill
is light through most of this stretch but increases near the park and below the dam. There is also
some waterfowl hunting in the area.

Between Sturgis and Mottville dam, fishing pressure is moderate with some waterfowl hunting.
Walleye and smallmouth bass are the most sought after fish. Three Rivers, Constantine, and
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Mottville impoundments provide a bluegill and largemouth bass fishery along with some power
boating. Constantine Dam has an excellent canoe portage and tailwater fishing platform. There is
good access to the river at all dam sites, and county roads are used for access between dams.

From the state line to Elkhart, the St. Joseph River provides an excellent smallmouth bass fishery
with moderate fishing pressure (Stefanavage 1989; Ledet 1979). Power boaters and water skiers
frequently use Elkhart impoundment. There is a boat launch on the river at Bristol and at the upper
end of the Elkhart impoundment. Shoreline access is fair in most places, but is good in Bristol at the
county park. Impoundments are fished frequently for black and white crappie, bluegill, pumpkinseed,
walleye, and channel catfish.

Portage River is canoeable and receives light fishing pressure at road crossings. Portage Lake has a
public access and campground and provides fishing, boating, and swimming activities. Rocky River
provides a light fishery for brown trout near Marcellus (Dexter 1992b). The lower half is readily
canoeable, and deer and waterfowl hunters frequently canoe some of the upper parts. Access is
limited to road crossings or by permission from private landowners.

The upper Prairie River has a marginal trout population that receives light fishing pressure. Access is
available in the village of Bur Oak. Prairie Lake has access through boat launches or parks and
provides boating, fishing, and swimming activities. Lake Templene has been privately developed,
and there is no public access. Lower portions of the river are also canoeable. The upper half of the
Fawn River is a popular canoeing section because it has mostly natural land cover and is adjacent to
forested wetlands. Most canoeing is between Nevada Mill and Star Mill. Fawn River receives
moderate fishing pressure for smallmouth bass, largemouth bass, northern pike, channel catfish, and
redhorse suckers (Stefanavage 1988). Most fishing takes place on small mill ponds.

Pigeon River State Fish and Wildlife Area is 11,500 acres and offers bluegill, largemouth bass,
northern pike, and trout fishing; deer, upland game, squirrel, and waterfowl hunting; primitive
camping and picnicking; hiking; and bird watching. The Pigeon River is canoeable from 327 Road
downstream through the game area to its confluence with the St. Joseph River.

The Little Elkhart River offers a put-and-take trout fishery. Access is limited to Bonneyville Mill
County Park and by permission from private landowners. The headwaters of Elkhart River also
provide trout fishing, but the middle and lower portions provide a smallmouth bass, northern pike,
and rock bass fishery (Ledet 1985a). The South Branch of the river is slow moving but still is used
by canoeists. Bird watching is also popular because the South Branch Elkhart River flows through
vast wetland areas. There are several recreational facilities including Chain O’Lakes State Park, Tri-
County State Fish and Wildlife Areas, Rogers Park in Goshen, and Oxbow Park in Elkhart. Lloyd W.
Bender Nature Preserve, Porter Memorial Woods, and Edna Spurgeon Nature Preserve are held by
private organizations but are open to the public.

Lower
Access improves through this segment because of the amount of city property along the river.
Canoeing is difficult between Elkhart and South Bend because of the number of dams that need to be
portaged. Most canoeists start at Central Park in South Bend. South Bend also has a constructed
waterway for white-water kayaking, rafting, and innertubing in the old millrace. This waterway
attracts many white-water enthusiasts including the United States Olympic kayaking team. Below
South Bend boating and canoeing becomes easier due to river width and depth. There are dams at
Niles, Buchanan, and Berrien Springs that need to be portaged, but access sites and boat launches are
common making it easy to get boats in and out of the river. Lake Chapin, created by Berrien Springs
Dam, provides boating, swimming, and fishing activities.



St. Joseph River Assessment

73

Most of the recreational use of the lower river is for fishing. Since the completion in 1992 of a 17
year project to construct fish passage facilities at the first 5 dams (see Fishery Management), access
and angler use of the lower river system has increased dramatically. There is good access below each
dam along with city and state parks between dams. South Bend has 16 access sites for wade fishing
with boat ramps at Miami Island, Lincoln, Memorial, and Woodlawn parks, IDNR Public Access,
and St. Patricks Park. Niles has five access points, and Marmont Street, St. Joseph River Park, and
Bond Street accesses have boat ramps. There are also five access points at Buchanan Dam with two
public boat ramps. Berrien Springs Dam has good shore access with a boat ramp at Shamrock Park.
The last public access point in the lower segment is the Jasper Dairy Road Public Boat launch.

Angler use and harvest has been measured using creel surveys. These surveys have been conducted
since 1985 to estimate angler use and catch before and after the completion of the fish ladders. IDNR
conducted creel surveys from below Twin Branch to the state line. In 1985, a total of 19,923 fish
were harvested between the Twin Branch Dam and the state line. Fishing pressure totaled 69,459
hours. Most fish harvested were bluegill (28%), smallmouth bass (24%), and redhorse suckers
(18%). Smallmouth bass fishing is considered good with a catch rate of 0.12 fish per hour (Robertson
et al. 1985). In 1986, 16,348 fish were harvested in this same section. However, total fishing pressure
increased to 75,818 hours, with shore fishing accounting for 84% of the fishing pressure and harvest
(Ledet and Koza 1986).

MDNR has also conducted creel surveys in the lower and mouth segments annually since 1985.
Below Berrien Springs, a total of 42,240 fish were harvested, and fishing pressure totaled 172,099
angler hours in 1985. Fishing pressure was twice as high below Berrien Springs compared to the
Indiana section below Twin Branch Dam before the ladders were completed. Channel catfish had the
highest catch rate at 0.035 fish per hour followed by chinook salmon at 0.024 fish per hour. In 1993,
one year after the ladders were completed, Indiana had an increase in fishing pressure to 100,419
angler hours, which was a 45% increase from 1985. Catch rates (fish per hour) for smallmouth bass
(0.024) and rainbow trout (0.022) were highest. Angler hours decreased below Berrien Springs to
106,164 with rainbow trout (0.031) and walleye (0.018) producing highest catch rates. The
immediate reward from ladders was a shift from angler use below Berrien Springs to more use in
Indiana waters. Also, more rainbow trout were being caught between Berrien Springs and Twin
Branch dams.

Since 1992, continuous creel harvest data have been collected from below Twin Branch Dam to the
mouth of the St. Joseph River (Figure 34). Angler hours increased 59% between 1992 and 1996, and
number of angler days increased 73%. Total catch of all species has also increased from 32,889 in
1992 to 117,904 in 1996. Obviously, the ladder projects as well as enhanced access has increased use
of this river segment.

Although salmon, bass, and walleye are the most sought after fish species and make up 47% of the
State’s master angler award entries, there is a unique opportunity below Berrien Springs to catch
trophy flathead catfish. This large catfish prefers deep holes with log cover, which is typical habitat
for the St. Joseph River in this area. In each of the past five years, a flathead catfish from the St.
Joseph River has won the catfish category in the Kalamazoo Gazette Big Fish Contest with entries
exceeding 38 pounds!

Christiana Creek crosses the border from Michigan to Indiana and is the first major tributary to enter
the St. Joseph River in the lower valley segment. The upper sections of Christiana Creek get good
spring sucker runs and the lower half has good smallmouth and rock bass fishing. It is canoeable
from the state line to the St. Joseph River. Juday Creek also enters the St. Joseph River north of
South Bend. It has a small population of brown trout and supports a small fishery.
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The Dowagiac River is the most heavily used tributary for recreation within the lower segment.
There are two canoe liveries on this subwatershed mainstem. There is a MDNR access site off Sink
Road for small boats and canoes. Dodd Park and the City of Niles, Pucker Street Park provide two
other access points in addition to road crossings. Public land with riparian frontage is limited to Russ
Forest along Dowagiac Creek and Dowagiac Woods along the Dowagiac River. Keeler mini-game
area, located just north of the Dowagiac watershed, offers public hunting and nature viewing. Fishing
pressure in most of the Dowagiac River is low; high water velocity and limited habitat make fishing
difficult. Proposed meander rehabilitation of this channelized stream may increase recreational use of
the mainstem (see Citizen Involvement). Fishing pressure is high below the dam in Niles. Salmon
and steelhead have access to the lower three miles of the Dowagiac River and are stopped by the
Pucker Street Dam at Niles. Between 1992 and 1996, angler use has increase from 896 to 4,691
angler days. Chinook salmon and steelhead harvest has increased seven fold during the same period.
Most tributaries within the Dowagiac River system receive light to medium fishing pressure for
brown trout, but access is limited to road crossings and private land with permission from riparians.

The remaining tributaries within the lower segment offer some recreation including hunting,
trapping, and fishing. Most are small coldwater streams that flow less than three miles to the St.
Joseph River. Natural populations of brown trout along with some steelhead and chinook smolts live
in these streams and provide a small fishery.

Mouth
The last seven miles of the river have good access. There are six parks in Benton Harbor and five
have boat launches. The south pier head can be accessed by Silver Beach County Park and the north
pier head by Tiscornia Park. Most river use is for recreational boating. The St. Joseph River Harbor
has 13 marinas capable of docking large-sized pleasure boats. Personal watercraft use is popular
between and outside of the pier heads. Most fishing pressure is off the south pier during spring and
fall, when coho salmon, chinook salmon, steelhead, brown trout, whitefish, rainbow smelt, or yellow
perch are feeding close to shore or migrating upstream.

The Paw Paw River has limited recreational use because of lack of public access. Only one public
boat launch exists near the town of Lawrence. Upstream of Hartford shore anglers fish for chinook
salmon and steelhead in the fall. Paw Paw River Campground upstream of Watervliet gives anglers
an opportunity to shore fish for northern pike, walleye, smallmouth bass, steelhead, and salmon. Due
to large amounts of wooded bottomlands and wetlands, the Paw Paw River valley is excellent habitat
for deer, furbearers, and waterfowl. The river near Benton Harbor is difficult to fish because of
limited access from shore; however, there are good boat fishing opportunities (Dexter 1991b).
Campbell Creek is wadeable and popular with anglers for trout and salmon. The East and West
branches of the mainstem, Blue Creek, and Brush Creek also offer trout fishing opportunities.

Citizen Involvement

Most citizen involvement with management of the St. Joseph River is through government agencies,
including Michigan Department of Natural Resources, Michigan Department of Environmental
Quality, Indiana Department of Natural Resources, Indiana Department of Environmental
Management, soil conservation districts, county drain commissioners, and community governments.
These agencies are primarily involved with water quality, animal populations, water flows, landscape
use, and recreational opportunities.

The St. Joseph River Fish Management Team was formed in 1978 to plan the development of fish
passage structures on the Buchanan, Niles, South Bend and Mishawaka dams, and to manage the
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potamodromous fishery developed in the lower St. Joseph River. Members include representatives
from the MDNR, IDNR, and US Fish and Wildlife Service. With the completion of the Niles fish
ladder in late 1991, the team now manages the potamodromous fishery from the mouth of the river
upstream to Twin Branch Dam in Mishawaka.

Several organizations work on aspects of the St. Joseph River (Table 33). These organizations are
largely associated with fishing, hunting, and recreation. Southwest Michigan Planning Commission
and St. Joseph River Basin Commission are organizations that work with basin wide issues. They
participate in studies concerning water quality and planning within the watershed. More importantly,
they have the ability to provide information to, and communicate with, several agencies and
organizations within the watershed.

The Friends of the St. Joseph River Association is a non-profit organization that was formed in 1994.
There are 29 chapters within the basin from Hillsdale to Lake Michigan. Each chapter is made up of
dedicated local citizens that join together each spring and fall to clean and monitor their assigned
stretch of river. The goal of the organization is to have enough chapters so that the entire stretch of
the St. Joseph River can be cleaned of trash every spring. Their long-term goals include the
installation of parks and launch sites in communities along the river and production of a water testing
program for schools to monitor water quality in every tributary in the watershed.

Partnership for MEANDRS (Meeting the Ecological and Agricultural Needs within the Dowagiac
River System) is a non-profit citizen based organization that is interested in restoring portions of the
Dowagiac River that were channelized in the 1920s. MEANDRS goals are to rehabilitate the
functional ecology of the Dowagiac River, re-create some of the characteristics of the original
channel, and improve the diversity of fisheries and wildlife habitats. The river would then support a
coldwater fish community, dominated by self-sustaining trout populations. Headwater and riparian
wetlands would also be restored, improving water quality, flow, and temperature stability. The
partnership is multi-faceted, drawing on expertise from a variety of interest groups in southwest
Michigan. The governing board consists of riparian landowners, local units of government, and the
scientific advisory team is made up of federal and state agencies, university faculty, and sporting and
land preservation groups. MEANDRS has the potential to orchestrate rehabilitation of a rare and
valuable ecosystem that will provide an exceptional recreational opportunity to the St. Joseph River
watershed.

Local watershed projects, often receiving assistance from state or federal grants are also a tool for
local citizen involvement. Local watershed projects receiving federal grants from the Clean Water
Act in the St. Joseph River basin include: Sauk-Coldwater rivers, Nottawa Creek, Christiana Creek,
Donnel Lake, and Dowagiac River watershed projects and the Paw Paw River Groundwater Project.
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MANAGEMENT OPTIONS

The St. Joseph River is fairly healthy and is predominately warm with some cold and cool water
habitats. However, there are problems contributing to degradation of fish populations and habitat that
need attention. The management options presented in this assessment are to address the most
important problems that are now understood and to establish priorities for further investigation.

The options follow recommendations of Dewberry (1992), who outlined measures necessary to
protect the health of river ecosystems. Dewberry stressed protection and rehabilitation of headwater
streams, riparian areas, and floodplains. Streams and floodplains need to be reconnected where
possible. We must view a river system as a whole, for many important elements of fish habitat are
driven by whole system processes.

The identified options are consistent with the mission statement of Fisheries Division. This mission
is to protect and enhance public trust in populations and habitat of fishes and other forms of aquatic
life, and promote optimum use of these resources for the benefit of the people of Michigan. In
particular, the division seeks to: protect and maintain healthy aquatic environments and fish
communities and rehabilitate those now degraded; provide diverse public fishing opportunities to
maximize the value to anglers; and foster and contribute to public and scientific understandings of
fish, fishing, and fishery management.

We convey four types of options for correcting problems in the watershed. First, we present options
to protect and preserve existing resources. Second are options requiring additional surveys. Third are
opportunities for rehabilitation of degraded resources. Opportunities to improve an area or resources,
above and beyond the original condition, are listed last.

Geology and Hydrology

The St. Joseph River has moderately stable flows due to a thick surficial layer of coarse-textured
glacial deposits and pervious soils. Some reaches and tributaries have less-stable flows than expected
based on their surrounding geology. Poor land use, channelization and extensive drainage, irrigation
practices, and dams cause most of these flow problems.

Option: Protect all existing coldwater, stable streams from effects of land use changes
(increase in impervious surfaces from development practices), channelization,
irrigation, and construction of dams and other activities that may disrupt the
hydrologic cycle by educating and working with planners, zoning boards,
developers, drain commissioners, and land owners.

Option: Protect critical groundwater recharge areas by identifying these and developing a
strategy to protect them. Identify major removals of groundwater and analyze
potential effects of existing groundwater removals (e.g. irrigation in St. Joseph
County Michigan).

Option: Protect and rehabilitate the function of wetlands and floodplains as water retention
structures for high flow conditions. Develop an inventory of existing and potential
areas for creation or protection of wetlands, with emphasis on riparian areas.
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Option: Protect remaining natural lake outlets by opposing construction of new lake-level
control structures. This would allow for the natural fluctuation of water levels
needed for maintenance of lake-associated wetlands.

Option: Protect and rehabilitate flow stability by developing a hydrologic routing model for
the entire river system that describes both ground and surface water routes in
response to changes on the landscape. Such a model would allow various
alternatives to be examined and drive future planning processes by providing
fundamental information critical for proactive landscape and storm water
management planning. It could also be used to identify critical tributary watersheds.

Option: Protect near shore habitats and floodplain connectivity by encouraging and requiring
natural methods of bank stabilization (e.g. rock riprap, log or whole tree revetments,
and vegetative plantings) through permitting processes, zoning procedures, and
education.

Option: Survey surface and groundwater withdrawals and establish minimum flow
requirements in high use areas. Support programs that target high user groups.

Option: Survey flows below mainstem and tributary dams and lake-level control structures
to determine if minimum flow or run-of-river flow requirements are necessary.

Option: Rehabilitate mainstem and tributary run-of-river flows by operating dams and
lake-level control structures as fixed-crest structures rather than by opening and
closing gates.

Option: Rehabilitate summer base flows on mainstem and tributaries by establishing
minimum flow requirements downstream of all dams and lake-level control
structures. These minimum flows could be established through administrative or
legal processes.

Option: Rehabilitate headwater and tributary flow stabilities by working with county drain
commissioners to incorporate flow patterns into criteria for drain design and storm
water management.

Option: Rehabilitate flow stability by removing or plugging drain tile fields that are no
longer critical for land drainage.

Option: Rehabilitate developed floodplains by supporting policies that regulate land use
activities and reconstruction of roads, homes, and other structures after large floods.

Option: Develop preliminary flow criteria based on landscape-scale modeling of flow
regimes required to produce target temperatures and fish assemblages, based on
state-wide Michigan Rivers Inventory models. Refine these criteria as more detailed
data and models become available.

Channel Morphology

The channel of the St. Joseph River ranges from normal to degraded for habitat diversity and natural
form. Most high-gradient areas have been impounded, so the river lacks good hydraulic diversity.
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Dredging, straightening, and high sediment loads causing channels to be simple, over wide, shallow,
lacking diversity, and lacking woody structure have adversely affected several tributaries.

Option: Protect tributaries from further channelization by developing alternatives to current
dredging drainage practices.

Option: Rehabilitate rare high-gradient habitats by removing dams no longer used for their
original purpose (example retired hydroelectric facilities)(e.g. Randall, Portage
Plant, Pollack, Fox and Bears, Upper Constantine, and Niles (Pucker Street) dams)
and dams that are a safety hazard (e.g. Three Rivers, Sturgis, Mottville, Constantine
Hydro, Adamsville Mill, Niles French Paper, LaGrange Lake, Lower Mill
(Dowagiac Creek), Buchanan, and Berrien Springs dams). Failed dams should be
thoroughly evaluated on the basis of environmental and social factors to determine
whether reconstruction is appropriate.

Option: Rehabilitate recruitment of woody debris by developing and managing wooded
greenbelts on riparian lands and managing amounts of wood in the channel (e.g.
river clean-ups should be carefully carried out to ensure that some structure
remains).

Option: Restore natural channel morphology in streams with high resource potential to
enhance existing habitat diversity (e.g. Dowagiac River - meander rehabilitation).

Dams and Barriers

There are 190 dams in the St. Joseph River watershed, and many have negative effects on aquatic
resources. Dams fragment habitat for resident fish, impede potamodromous fish migrations, impound
high gradient areas, trap sediments and woody debris, cause flow fluctuations, cause fish mortalities
(entrainment with hydroelectric dams), and block navigation. Lake-level control structures alter
natural water regimes and can severely impair downstream aquatic habitat. Some of the dams,
however, provide impoundments with existing and future potential for fisheries and other
recreational uses not provided by flowing water.

Option: Protect biological communities of the river by providing upstream and downstream
passage at dams to mitigate for habitat fragmentation.

Option: Protect fishery resources by screening turbine intakes at operating hydroelectric
dams (e.g. Riley, Sturgis, Constantine, Mottville, Elkhart, Niles, Buchanan, and
Berrien Springs dams on the mainstem; and Star Mill Dam on Fawn River).

Option: Protect remaining connectivity of system by opposing construction of dams and in-
line storm water detention basins.

Option: Survey and develop procedures to change legislation that exempts the Riley Dam at
Union City and Berrien Springs Dam from FERC licensing and review.
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Option: Survey and develop an inventory of barriers to fish passage, such as culverts, and
explore options to correct the problem.

Option: Survey and develop a watershed list of the most environmentally damaging dams
and barriers to fish passage in the river, with recommendations to mitigate damage.

Option: Determine the number of small unregistered dams in the basin.

Option: Rehabilitate high quality coldwater habitat by retrofitting existing top-draw dams
into bottom-draw dams (e.g. Dowagiac Creek Mill Pond in Dowagiac).

Option: Rehabilitate free-flowing river conditions by encouraging dam owners to make
appropriate financial provisions for future dam removal.

Option: Rehabilitate free-flowing river conditions by removing dams, requiring dam owners
to operate at run-of-the-river (e.g. Three Rivers Dam), modifying all possible dams
to fixed-crest structures, or modifying the largest dams to incorporate a bottom
draw system to mitigate warming effects on impoundments.

Option: Rehabilitate river navigability by constructing canoe portages and upstream and
downstream access sites at dam locations on the mainstem and major tributaries.

Option: Rehabilitate natural water levels by requiring all lake-level control structures to be
operated to maintain existing seasonal fisheries and minimum flows downstream.
Lake-level control structures could be removed or converted to fixed crest to
accomplish this.

Soils and Land Use Patterns

Agricultural and urban land use has altered portions of the St. Joseph River system. Undeveloped
land within the watershed has buffered some changes. Projected urban sprawl and intensive, high
acreage farming threaten the integrity of the buffer and alter water budget, routing more water along
a surface path. There are 2,541 known road and railway crossings in the watershed; adverse effects
attributable to these sources are significant. In addition, pipelines and other submerged crossings
affect streams during placement and can cause erosion and barrier problems when exposed in the
streambed.

Option: Protect undeveloped landscape through property tax incentives, transportation
policies, integrated land use planning, and policies to encourage redevelopment of
urban areas.

Option: Preserve agricultural landscape by supporting best management practices and
agricultural zoning plans.

Option: Protect developed and undeveloped lands through land use planning and zoning
guidelines that emphasize protection of critical areas, minimizing impervious
surfaces, and improve storm water management for quality and quantity.

Option: Protect and rehabilitate functions of wetlands and floodplains.
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Option: Protect and rehabilitate forested corridor along the river and its tributaries.
Encourage additional tree planting and reforestation throughout the watershed.

Option: Protect and rehabilitate critical areas through maintenance of current storm water
management systems and retrofitting of areas that are in need of storm water
management systems.

Option: Protect existing streams from sedimentation and flow constrictions by routing new
roads to avoid streams rather than crossing, where feasible. Review crossing
reconstruction proposals to ensure adequate stream protection.

Option: Protect streams from degradation by promoting bore and jacking or flume methods
of pipeline stream crossings as an alternative to open ditching.

Option: Survey watershed to locate crossings that are degrading streams through
sedimentation, disruption of stream flow, or creation of barriers to fish passage.

Option: Survey watershed and create map of all known submerged pipelines. Identify
pipelines that are exposed and causing bank erosion or barriers to fish movement
and notify the appropriate pipeline company for repairs.

Option: Survey, identify, prioritize, and draft options for abandoned railway crossings with
degraded structures that could collapse causing stream flow redirection and
damming.

Option: Rehabilitate any crossings identified above through erosion control measures,
reconstruction of poorly placed crossings, and replacing perched and narrow
culverts.

Water Quality

Water quality is good in most parts of the watershed. However, CSOs, storm-sewers, NPDES
discharges, and nonpoint sources have significant effects on bacteria and dissolved oxygen levels.
The many Part 201 sites in the watershed raise concern about future and current loading of toxic
materials to the river and groundwater. The effects are reflected in high fecal coliform levels, PCB
contaminated fish, and contaminated sediments in the lower and mouth segments.

Option: Protect and rehabilitate water quality by implementing improved storm water and
nonpoint source best management practices.

Option: Protect and rehabilitate water quality by more effective use of regulatory tools
(enforcement) available within SWQ, LWM, Waste Mangement, and
Environmental Response divisions of the Department of Environmental Quality.

Option: Protect water quality by conservation of existing wetlands and riparian corridors,
rehabilitating former wetlands, and maximizing use of constructed wetlands as
natural filters.
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Option: Protect river quality by supporting educational programs for farmers, land
developers, and other resource users that teach land and water management
practices that prevent further degradation of aquatic resources.

Option: Protect groundwater and stream flows by supporting laws that would require major
water withdrawals from surface or groundwater to register, report volumes used,
and document that protected uses of the source of water will not be impaired to the
appropriate Department of Environmental Quality division. Establish a program
similar to the state of Indiana.

Option: Protect major aquifers in the watershed by promoting hydrogeologic studies to
characterize groundwater and programs to protect groundwater from contamination
in the St. Joseph River (i.e. follow the lead already established by the state of
Indiana).

Option: Survey potential river sources of PCBs in the lower and mouth segments of the St.
Joseph River by performing outfall and sediment surveys. Eliminate identified
sources to reduce PCB contamination in fish.

Option: Survey the watershed with wide-scale sampling to determine areas with
contaminated fish. Wide-scale sampling will provide baseline information on areas
of the watershed with no or limited data.

Option: Survey loading of nutrients and sediments to the river and develop strategies to
reduce nonpoint source pollution problems by working with MDEQ, SWQD and
local Natural Resource Conservation Service offices.

Option: Survey groundwater use to determine resource availability and potential for
overuse.

Option: Rehabilitate and protect water quality by supporting Part 201 site and Superfund
cleanups.

Option: Rehabilitate water quality by continuing to implement requirements in municipal
NPDES discharge permits to eliminate untreated discharges of sewage from
combined sewer overflows.

Option: Rehabilitate water quality in the lower and mouth segments by eliminating CSO
problems (ex. disconnect any sewer or other waste lines to storm water drains.
Route all sewer and waste lines to treatment facilities).

Special Jurisdictions

The Federal Energy Regulatory Commission licenses 12 active hydropower facilities within this
watershed. The states of Michigan and Indiana manage natural resources and environmental quality.
County drain commissioners have authority over designated drains and many lake-level control
structures. Township and city officials control zoning and ordinances that can also have an affect on
the quality of the river system.
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Option: Protect and rehabilitate the river system by supporting cooperative planning and
decision making. Develop a Geographic Information System that could be used in
these processes.

Option: Protect coldwater tributaries by designating appropriate reaches as trout streams to
ensure proper management and environmental protection.

Option: Protect the quality of wetlands, streams, and lakes through rigorous enforcement of
Parts 31, 91, 301, and 303 of the NREPA Act of 1994.

Option: Survey and review management of land and dams owned by the State of Michigan.

Option: Rehabilitate natural stream flows below the dam at Berrien Springs by identifying
and implementing regulatory procedures within State of Michigan statutes; explore
any contingency to amend the Act of Congress to give FERC the authority to
regulate the Berrien Springs Project.

Option: Rehabilitate designated drains by encouraging drain commissioners to use stream
management approaches that protect and rehabilitate natural processes rather than
traditional deepening, straightening, and widening practices that emphasize moving
water away quickly with little consideration for the effect on the stream or biota.

Option: Rehabilitate designated drains to natural stream status where such designation is no
longer appropriate or where past drainage modifications have been excessive (e.g.
Dowagiac and Prairie rivers).

Biological Communities

Although 114 species of fish were identified in 1997 in the St. Joseph River watershed, certain
problems demand consideration. There has been a decline in species that require clean gravel
substrates. This habitat has been lost to sediment deposition, impoundments of high gradient areas
from dams, and channelization. There has also been a loss of potamodromous species that
historically used the river for spawning. These species have been cut off from spawning habitats by
dams on the mainstem and tributaries. Furthermore, channelization and stream clearing has degraded
channel morphology and removed woody debris used for habitat and raised stream temperature.
Mussel and aquatic invertebrate species have declined from poor water quality, sedimentation, and
loss of flowing river and gravel habitats from impoundments. Amphibians and reptiles have been on
the decline presumably from loss of wetlands.

Option: Preserve remaining stream margin habitats, including floodplains and wetlands, by
encouraging setbacks and vegetation buffer strips in zoning regulations, controlling
development in the stream corridor, and acquiring additional greenbelts through
agricultural set aside programs, conservation easements, or direct purchases from
conservation organizations or government agencies.
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Option: Preserve remaining high gradient and naturally-graveled habitats, especially
between Riley and Sturgis dams, Sturgis and Constantine dams, Twin Branch and
Niles dams on the mainstem, and the Dowagiac River below the dam in Niles.
Other short stretches exist on the mainstem and tributaries.

Option: Protect native species from predation, competition, and habitat from exotic pest
species (e.g. sea lamprey, zebra mussels, rusty crayfish, and purple loosestrife), by
suppressing the spread and population expansion of pest species through education
and chemical or biological control (TFM, beetles, or species specific bacteria) when
feasible.

Option: Survey distribution and status of aquatic invertebrate (mussels and insects) and fish
fauna (e.g. mainstem between impoundments, Coldwater, Prairie, Fawn, Pigeon,
and lower Paw Paw rivers).

Option: Survey distribution and status of amphibians and reptiles within the watershed and
protect critical habitats.

Option: Survey distribution and status of species of concern and develop protection and
recovery strategies for those species and explore options to protect critical habitat.

Option: Survey distribution and status of lake sturgeon in the middle, lower, and mouth
valley segments. Areas to target include Lake Wawasee, Elkhart River, and the St.
Joseph River at South Bend, Niles, and Berrien Springs.

Option: Survey and map the Rocky River for nonpoint sources causing high sediment load.

Option: Rehabilitate rare, high-gradient areas and fragmented habitats by removal of
unnecessary dams (e.g. Randall, Portage Plant, Pollack, Fox and Bears, Upper
Constantine, and Niles (Pucker Street) dams).

Option: Rehabilitate populations of potamodromous fish by removal of unnecessary dams
and installing upstream and downstream passage at other dams and barriers in the
watershed. Passage facilities should allow the migration of salmonids as well as
warm water species (smallmouth bass, walleye, flathead catfish, lake sturgeon, and
redhorse suckers).

Fishery Management

Angling is good in the St. Joseph River basin, especially in the lower and mouth segments for
potamodromous salmonids. Fish populations and fishing pressure are low, however, in the headwater
segment. Lack of woody debris and poor substrate prevent this segment from reaching its fishery
potential. The opportunity exists to expand angling opportunities in the basin through more concerted
management and careful review of existing management practices.

Option: Survey fish populations and inventory habitat in waters lacking data (e.g. Prairie,
Fawn, Pigeon, and lower Paw Paw rivers).
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Option: Survey water temperatures and trout survival in managed waters to determine if
trout stocking is prudent (e.g. summer temperatures too marginal, natural
reproduction can sustain fishery, or adjust strains).

Option: Survey waters in the upper valley segment, especially the Coldwater River between
Marble and Coldwater lakes, to determine status of northern pike populations and
request stocking if necessary.

Option: Rehabilitate habitat continuity by removing unnecessary dams (e.g. Jonesville Dam
on St. Joseph River, Upper Constantine on Fawn River, and Niles Dam on
Dowagiac River). Require upstream and downstream fish passage as well as bottom
draw release on those dams that remain (e.g. Sturgis, Three Rivers, Constantine,
and Mottville dams).

Option: Rehabilitate the coolwater fishery in the headwater segment through habitat
improvement (e.g. sediment traps, addition of woody debris, bank stabilization, and
wetland protection). Stock fish (smallmouth bass or northern pike) to re-establish
self-sustaining populations in areas that can support the stocked fish species.

Option: Rehabilitate the brown trout fishery in Prairie River near the town of Burr Oak by
promoting trees, bank stabilization, and woody debris and by opposing further
dredging upstream in Branch County.

Option: Rehabilitate trout habitat on the Dowagiac River by restoring meanders to increase
pools and riffles.

Option: Rehabilitate trout habitat on Campbell Creek by installing a sediment basin
upstream of 28th Street to reduce sand bedload through the managed section.

Option: Improve angling opportunities by stocking northern muskellunge in waters that once
supported good tiger muskellunge fisheries (Coldwater, Fish, Marble, Round,
Austin, Long, and Garver lakes).

Option: Improve angling opportunities by continued improvement and acquisition of public
access property.

Option: Improve the fishery in upper and middle segments through habitat improvement to
encourage natural reproduction of walleye and smallmouth bass.

Option: Rehabilitate historical potamodromous runs through stocking if needed. The
original species that are best suited are walleye and lake sturgeon.

Option: Develop a Fisheries Division or Lake Michigan Basin Team policy regarding the use
of blocking weirs to prevent potamodromous fish (e.g. suckers, sea lampreys,
chinook salmon, coho salmon, or steelhead) from migrating up tributary streams.

Option: Continue stocking fish that provide fisheries. Stocked waters should continue to be
surveyed to evaluate fish populations and angler use to justify future stocking.
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Recreational Use

The watershed provides fair recreational opportunities in public owned areas. The river and
tributaries are used frequently for fishing, hunting, canoeing, and nature watching. These recreational
opportunities would be enhanced by increased public access to the river, especially in the headwater
and upper segments. Navigation is impeded by poorly designed and maintained portages around
some mainstem and tributary dams.

Option: Protect, encourage, and support existing parks and promote responsible
management for riparian areas in public ownership.

Option: Protect recreational (fishing, canoeing, hunting, etc.) use of small tributaries by
supporting the establishment of a “recreational” definition of legal navigability as
opposed to the “commercial” definition.

Option: Improve small-scale public access where lacking (e.g. headwaters of mainstem,
Dowagiac, and Paw Paw rivers) through MDNR, county, township, and other
municipal recreation departments, as well as private organizations.

Option: Survey and quantify recreational user groups within the river system, and identify
programs to enhance compatible use of resources (ex. educate liveries of the
importance of woody debris in streams; educate pleasure boaters and personal
watercraft users of proper operational etiquette near wild shorelines, wildlife,
swimmers, and anglers).

Option: Develop a basin public access plan similar to the one developed by Parks and
Recreation Division for the Grand River basin, with the goal of a public access site
every six miles along the St. Joseph River.

Option: Develop a stream public right-of-way, by purchasing easements for angler access
from private landowners.

Option: Improve canoe portages and boat launches at all dams along the mainstem. These
sites can be maintained by hydropower facilities under FERC relicensing
agreements where applicable.

Citizen Involvement

There is an increasingly active citizen component to the St. Joseph River watershed that should be
continued and expanded.

Option: Protect and rehabilitate watershed integrity by supporting Friends of the St. Joseph
River, the St. Joseph River Basin Commission, and other watershed groups as they
build public support.

Option: Support Michigan legislation to appropriate funds to create an organization in
Michigan that is similar to the St. Joseph River Basin Commission in Indiana.
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Option: Support programs that encourage local citizen use and contact with “their” river.

Option: Support the Southwest Michigan Land Conservancy and other land conservancies
(e.g. Michigan Nature Association and the Nature Conservancy) in identifying
lands for conservation easements.

Option: Improve and implement strategies to educate the community to the benefits of river
ecosystems, wetlands, and floodplains by supporting local conservation
organizations.

Option: Encourage and support habitat improvement projects conducted by sports groups.

Option: Encourage and support further studies by elementary and secondary school students
to monitor local water conditions within their portion of the watershed (e.g. Friends
of the St. Joseph River and St. Joseph River Basin Commission “River Watch”).

Option: Evaluate the St. Joseph River basin in terms of the issues-needs-concerns of the
major subwatersheds (e.g. Portage, Fawn, Prairie, and Elkhart river watersheds).
Prioritize the watersheds according to natural resource criteria and level of local
public involvement. Encourage and develop watershed plans specific to each
watershed.
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PUBLIC COMMENT AND RESPONSE

The draft assessment was distributed during early fall, 1998. The draft was sent to all district offices
of the MDNR, IDNR, MDEQ, and IDEM in the watershed and selected statewide offices. Copies
were distributed to federal, state, and regional agencies as well as all units of local government
(townships, villages, and cities) in the watershed. County offices of the Board of Commissioners,
Drain Commission, Road Commission, NRCS, Soil and Water Conservation, and MSU Cooperative
Extension Service also received copies. Other organizations receiving copies included the Friends of
the St. Joseph River Association, Southwest Michigan Land Conservancy, American Electric Power
Company, Indiana and Michigan Power, Grande Pointe Power, French Paper Company, and several
citizen organizations. A letter explaining the purpose of the assessment and requesting review
comments was enclosed with all copies.

Copies were also sent to public libraries in Benton Harbor, Cassopolis, Coldwater, Hillsdale,
Mendon, Mottville, Niles, Paw Paw, Sturgis, Three Rivers, Union City, Vicksburg, and Watervliet. It
was requested that these copies would be kept in the reference section to assure they would be
available. Copies for distribution were available at the Plainwell and Ann Arbor Fisheries Division
offices. Bound copies of the full assessment were sent to any person or group requesting one.

Public meetings to receive comments concerning the draft assessment were held on November 2,
1998, at the Senior Citizens Center in Niles; November 3, 1998 at the Community Center in Three
Rivers; and November 5, 1998 at the City Building in Coldwater. A MDNR news release was issued
on October 21, 1998, regarding the purpose of the St. Joseph River Assessment and the date, time,
and location of the public meetings. Several daily and weekly newspapers, radio stations, and
community calendars in the watershed were sent notification of the public meetings. A total of
approximately forty people attended the three meetings.

Although the official comment period ended February 28th, 1999, comments received up to several
weeks after that date were included. All comments received were considered. The suggested change
was either incorporated into the final assessment or listed with the reason it was not included.

Introduction

Comment: Various comments were made supporting the watershed assessment process and
complimenting the Division on the effort. Reviewers often requested copies of the final assessment.

Response: These comments are acknowledged and appreciated. The final assessment will be
distributed similar to the draft. Copies will also be sent to all people who requested one.

Comment: Public meetings were not advertised well, and it was difficult to obtain a copy of the draft
report. Several people at the public meeting did not have the opportunity to read the report.

Response: The distribution of the draft assessment was discussed in detail at the beginning of this
Public Comment and Response section. Although the distribution was extensive, not everyone who
desired a copy received one. Suggestions on methods to improve distribution of future draft
assessments to the general public would be appreciated.
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Comment: Several errors in spelling, punctuation, and grammar were mentioned.

Response: These errors have been corrected.

Comment: It would be a great asset to the reader to have a list of acronyms with their full word
equivalent.

Response: Acronyms with their full word equivalent were added to the Glossary.

Geography

Comment: Most of the Indiana portion of the St. Joseph River Watershed is actually in northeast
Indiana not northwest.

Response: The correction has been made.

Comment: Bowerman Creek in Indiana is actually named Bowman Creek.

Response: The correction has been made.

Comment: Keelo Creek is listed as a separated tributary to the St. Joseph River. It is a direct
tributary to Hickory Creek not the St. Joseph River.

Response: The correction has been made.

History

Comment: “The Iroquois Natives did not occupy the St. Joe Valley in any type of permanent basis.
Therefore, their use of the fish traps would have been small as compared to the overall use by the
Algonquians.”

Response: The statement in the assessment concerning fish traps has been modified to suggest less
use by the Iroquois.

Comment: A couple of comments suggested that the site of Fort Saint Joseph be changed to the east
bank rather than the west bank.

Response: According to Cunningham (1961), the fort was once built on the west side of the river.
However, a recent study by Western Michigan University has established the exact location of the
fort on the east side of the river. Given this new evidence and comments received from local
historians, the fort location has been changed to the east side in this document.

Comment: Table 1 would be more useful if it gave more specific information of what each
archeological site contained and if the particulars of the location of each site be more direct.



St. Joseph River Assessment

89

Response: The purpose of Table 1 is to illustrate the density and distribution of archeological sites
within the watershed. It is not intended to be used to locate specific sites. Contact the Department of
State, Archaeology Section for more specific information.

Geology and Hydrology

Comment: “Page 16, 1st and 2nd paragraphs: The annual average extreme minimum temperature of
paragraph 1 is colder than the extreme minimum temperature of paragraph 2. Both are referenced to
Albert, et al. 1986.”

Response: Paragraph one refers to the average extreme minimum temperature for the entire
watershed. Paragraph two refers only to the extreme minimum temperature of the mouth and lower
segments of the watershed. The extreme minimum temperature of the mouth and lower segments is
warmer than the average for the entire watershed due to warming effects from Lake Michigan.
Wording was changed in the paragraphs to make this point more clear.

Comment: “Page 17, 5th paragraph: suggest changing the word trend to direction, so that the
sentence reads “Discharge per square mile increases in a downstream direction” (not downstream
trend).”

Response: The suggested change has been made.

Comment: “Page 18, 2nd to last paragraph: the Au Sable River at Mio stream gaging station is
directly affected by the Mio dam and Mio Pond located 500 feet upstream. You may have already
considered this, but a longterm unaffected by hydroelectric operations “site” might be the South
Branch Au Sable River near Luzerne.”

Response: The Au Sable River example was changed from the Mio site to the South Branch site near
Luzerne.

Comment: “p. 18, paragraph 5, first line. Should read “Exceedence flows are illustrated in Figures
6-15…”.”

Response: The correction has been made.

Comment: “Figures 6-15, pp. 199-208; I believe these figures need some additional explanation.
Most people will not understand the meaning of “Standardized”. It needs to be defined in lay terms,
on the figures where the term is used. The Glossary defines exceedence curves as “the probability of
a discharge exceeding a given value”. I don’t see this as being clearly indicated on the figures. Can
interpretation be made clearer on the figures?”

Response: The definitions of standardized discharge and exceedence curves have been added to
figures 6-15. Exceedence curves are difficult to understand for readers with limited hydrological
backgrounds. Exceedence curves are described more thoroughly in the text.



St. Joseph River Assessment

90

Comment: “Page 19, 5th paragraph: What is the definition of “mean high flow” and “mean low
flow”? The ratio(s) are shown, but no information about how or what numbers were used to arrive at
the ratio. Without a definition, few people could arrive at the same mean high or mean low flow.”

Response: Short-time frame and miscellaneous flow data were used. High and low mean monthly
values for each year by site were identified, and a mean of the high and low flows for several years
was calculated by site. The mean of the high flows was divided by the mean of the low flows to
calculate the index of flow stability. Although exceedence curves are probably a better method of
looking at flow stability, this flow index allows us to use miscellaneous flow data and increase the
number of sites within the watershed. The index was better defined in the final report.

Comment: “Page 20, last paragraph: your point is well taken, but remember the only year you show
is 1995. Each year is different. You might want to review several low flow years, maybe in the mid
1960s or late 1980s”.

Response: The comment has been considered; however, our point was to show the difference in
summer base flow between a groundwater fed system (Dowagiac River) and a runoff system
(Rimmell Branch). This point can easily be seen with the 1995 data, so no changes were made. Data
from the 1960s and 1980s show the same type of pattern.

Comment: “Page 21, 1st paragraph: you have already been talking about “daily flow related to
hydroelectric dams”. Did you mean to say “instantaneous” here? If you wish to place emphasis on
flow instability, consider showing instantaneous discharge.”

Response: The comment was considered, and instantaneous flow data were used to illustrate a
peaking hydroelectric operation.

Comment: “On page 21 under the section entitled Daily Flow, the assessment states that “Berrien
Springs dam…continues to cause severe fluctuations in flow.” And “During low flow situations, the
activation of one or two turbines can instantly double the discharge downstream causing unsafe
conditions for wading anglers and boaters.” Because of our concern for public safety, we now
employ an operating scheme whereby a spillway gate is partly opened to pass flow during the time
between unit startups. This scheme tends to even out the flow and alleviate the fluctuations
downstream caused by the operation of the Berrien Springs Project. Flows can still vary
considerably, but these variations are caused by natural changes in the river flow and not the
operation of the hydro facility.”

Response: We recognize efforts to alleviate flow fluctuations below the dam at Berrien Springs. A
sentence has been added to describe the new operation scheme.

Comment: “In the same paragraph (page 21), the assessment states that “Berrien Springs dam is not
licensed under FERC because of a permit that was issued by the War Powers Act in 1906 (FERC
1981).” This statement is not entirely accurate. Although it is true that the Berrien Springs Project is
not licensed under FERC, the building of Berrien Springs Dam was actually authorized by Public Act
No.85 of April 5, 1906 (H.R. 16671). Therefore, the Berrien Springs Dam was constructed under an
act of the U.S. Congress and not a War Powers Act.”
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Response: The correction has been made.

Comment: “Page 21, top paragraph: In addition to the Berrien Springs hydro, I believe that one of
the hydros on the upper section of the St. Joseph River still operates in a peaking mode.”

Response: Instantaneous flow data were reviewed for Burlington, Three Rivers, Mottville, and Niles.
The instantaneous flow at the Three Rivers gauge showed dramatic fluctuations indicative of a
peaking operation. After further investigation, it was determined that the fluctuations were due to a
pulsed operation of the City of Sturgis' generators.

Comment: “Page 21, 4th paragraph: Since you reference a 1974 document (almost 25 years old), we
are supplying a more recent flood frequency analysis for Niles for your use. The x-year flood
discharges are shown on the analysis as well as the annual flood peak discharges for each year of
station operation.”

Response: The data that were supplied were very useful. Updates to the assessment were made.

Comment: “We did not find any discussion about the use of real-time streamflow data. The use of
real-time streamflow data can aid management decisions, contaminant spill and movement
evaluations, the scheduling of water sampling, and has been widely used by recreationists for
canoeing and fishing purposes. About half of the USGS stream gaging stations in the State are now
on the Internet. Three St. Joseph River sites are currently available on the Internet.”

Response: This is an excellent suggestion and information concerning the availability of real-time
stream flow data has been added to the text.

Comment: “Page 92, Table 2: the average discharge show (1005 cfs) for the Elkhart River at
Goshen, IN is incorrect. The highest annual mean (1950) is 1005 cfs. The annual mean, as reported in
the 1995 Annual Report, is 537 cfs. Also, the station St. Joseph River at Elkhart is not shown in the
table, as well as several discontinued stations.”

Response: The correction has been made to Table 2, and the St. Joseph River station at Elkhart has
been added as well as several discontinued stations.

Comment: “Page 93, Table 3a heading: “calculated from miscellaneous and short time frame” is
confusing. Did you mean to add “data” or “streamflow data”? Also, you may want to add a footer
that includes the definition of “flow index”, so that the table can stand alone without the text on page
19.”

Response: The suggested changes have been made.

Comment: “Pages 199-208, Figures 6-15: you may want to include the definition of standardized
discharge on each figure so that the figures can stand alone without the text on page 18.”

Response: The definition of standardized discharge has been added to Figures 6 through 15.
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Channel Morphology

Comment: The gradient in the headwaters segment (45ft/mi) seems excessive. Is this right?

Response: Although a gradient of 45 ft/mi seems excessive, it is correct. Gradient measurements
were made at varied points along the stream course. Sometimes one to two foot drops in gradient are
recorded in a short distance of river (less than a tenth of a mile). When those areas are extrapolated
out to a mile (we record gradient in ft/mi), the gradient can be very impressive. In this short section
of the St. Joseph River near Hillsdale, there are several one to two foot drops in gradient in short
distances that create excellent habitat.

Comment: “Figure 19, p. 212, I do not understand some of the meaning of “gradient class”. Perhaps
there are other people who do not understand some of the terms used on other Tables and Figures. A
brief definition on the Figure could be helpful, even though it may be defined in the beginning text.”

Response: Gradient class is simply an index of hydraulic diversity. Habitat typically increases with
increased hydraulic diversity until gradients reach 70.0 ft/mi or above. The x-axis of the figures
indicate whether a stream gradient class is low, fair, good, or excellent. Gradient class has also been
added to the glossary.

Dams and Barriers

Comment: “Pages 36 and 69, Dams and Barriers: on page 36 you state there are 191 dams; on page
69 you state there are 194.”

Response: There are 190 dams that are registered within the St. Joseph River watershed; one was
removed during the time this manuscript was written. The correction was made.

Comment: Baw Beese Lake level control structure is not the largest dam in the headwaters segment.
This must be a mistake.

Response: Hillsdale College is the largest dam in the headwaters segment not Baw Beese Lake level
control structure. The correction has been made.

Comment: “Page 38, last paragraph: Star Mill hydro and Greenfield Mills hydro both are operating
on the Fawn River.”

Response: They have been added to the paragraph under Fawn River.

Comment: “Page 39, second full paragraph: During the FERC process, Star Mill was also required
to stop its peaking operations and begin operating run of river.”

Response: A note on the peaking operations was added to the paragraph.
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Comment: “Table 18, p. 146, add Paw Paw Lake outlet dam installed in 1979 on the west side of M-
140. This was an inexpensive dam meant to limit the flow out of Paw Paw Lake when the level
dropped below a legal limit set at 621.8 feet. It did not limit incoming floodwaters. In 1986, the U.S.
Army Corps installed a fully operable flood control dam on the east side of M-140. It is normally
supposed to be open unless there is an impending flood.”

Response: The above mentioned dam is listed in Table 18 under the Mouth segment as Paw Paw
Lake Control.

Soils and Land Use Patterns

Comment: What influence does the Department of Natural Resources have on zoning?

Response: The Department of Natural Resources has no legal influence on zoning, but they can
encourage township officials to update their master plans. The Michigan Department of Natural
Resources can also provide information on critical habitats, areas of concern, and waterbody buffers,
so these areas can be incorporated into master plans and protected with special zoning ordinances.

Comment: “Page 40, 2nd paragraph: The reference “Cummings 1978” (page 40) does not show up in
the list of references (page 80).”

Response: The reference to Cummings 1978 has been added to the REFERENCES section.

Comment: “Table 19, p. 147, Shouldn’t Van Buren County be listed under “Lower”, and Berrien
County listed under “Mouth”?”

Response: Most of Van Buren County is drained be the Paw Paw River, which enters the St. Joseph
River in the mouth segment. Although the mouth of the St. Joseph River is in Berrien County, most
of Berrien County drains into the lower segment of the river. This is a good example of the problems
associated with using political and watershed boundaries.

Water Quality

Comment: “The Lake Michigan tributary study (EPA et al.) documented the St. Joseph River as the
largest contributor of atrazine to Lake Michigan”

Response: The document has been reviewed, and a section on atrazine has been added to the
Nonpoint Pollution Sources section under Water Quality.

Comment: “Page 50, 3rd paragraph: Is MDEQ still collecting monthly samples at the mouth of the
St. Joseph River? I thought this effort was terminated a couple of years ago. Although we have
discontinued sampling, the USGS collected a fairly broad group of constituents at Niles during the
period 1967, 1972-75, and 1979-95. Also as part of the Lake Michigan Tributary monitoring project
we measured the discharge and sampled the river at the mouth for common constituents, nutrients,
selected herbicides, metals, and organics between April 1994 and October 1995. These data, because
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they were collected at the mouth, document the concentrations and loads being delivered to Lake
Michigan by the St. Joseph River. Photocopies of some of the above mentioned data are enclosed.”

Response: MDEQ has discontinued the monthly sampling at the mouth of the St. Joseph River.
However, MDEQ conducts water quality and biological surveys on a five year cycle at the mouth of
the river. The correction was made. The data that were supplied were very useful and were used to
expand the Water Quality section in the final copy of the assessment.

Comment: “Page 51, 1st paragraph, last sentence: I was at a meeting about a month ago where it was
stated that an AOC designation for the St. Joseph River was very likely to occur. I assume the
reference (1990) is the reason for the discrepancy.”

Response: In 1999, the International Joint Commission again proposed that the St. Joseph River be
designated as a Great Lakes Area of Concern. The Michigan Department of Environmental Quality
will have the opportunity to comment on this proposal. The assessment has been updated with this
new information.

Comment: “p. 52, paragraph 4. Reference to the Prairie River temperature increase of “9 °C”. There
is nothing to suggest that exceeding an “allowable” temperature is correctable. Indeed, is nine
degrees Celsius an “allowable” increase? It certainly seems extreme.

Response: The increase of 9 °C was a mistake. It has been changed to an increase of 9 °F. Under the
existing water quality standards listed in Table 24a, this would be a violation of the allowable
temperature increase of 2 °F established for coldwater streams. However, the temperature increase
was not the result of a point discharge, rather by the actions of a county drain commissioner. Under
the current drain code, it is very difficult to stop a stream dredging and clearing project. It is even
more difficult to require rehabilitation after such a project.

Comment: “Tables 24a and 24b, p. 167, The lead line for both tables refer to “temperatures
allowed” and “allowable degrees of increase”. Could this be a poor choice of words? Nature is rather
independent when dealing with “allowable” ranges. If there is some control that can be exercised by
human intervention to maintain appropriate levels shouldn’t it be addressed?”

Response: The language in tables 24a and 24b is directly from standards that have been established
by Michigan Department of Environmental Quality, Indiana Department of Environmental
Management, and the Environmental Protection Agency. The temperature and oxygen limits that
have been established are biologically based to protect either coldwater or warmwater communities.
For the best protection of aquatic communities in an ideal world, there would be no increases in
temperature or decreases in oxygen allowed. However, an ideal world for aquatic communities would
not include factories and power plants that are so important to our economy and industrial society.

Special Jurisdiction

Comment: “Table 22, p. 158 Watervliet and the drains listed therein should be listed in Berrien
County (not Branch County)”.

Response: The correction has been made.
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Comment: “Table 23, p. 167, second line from the top of the page. Change “…designated from
upstream from the town…” to “…designated upstream of the town…””.

Response: We liked your suggestion and made the change.

Comment: “The proposed dredging project in the Prairie River (middle valley segment) was
challenged in court by Trout Unlimited. It was resolved and the project completed – no illegal
dredging took place as stated. Also, this drain was not extended into St. Joseph County as stated.
Please correct another Prairie River misstatement Table 25 p. 168 “illegal dredging” is in error
again.”

“The drain that is in the court system is Swan Creek. I must point out that this was won twice in
Branch County Circuit Court, but it is under appeal to the State Supreme Court by Department of
Environmental Quality, so to state that any illegal act has taken place is totally out of line.”

“I also sincerely feel that your statements concerning the present Drain Code are editorial and have
no place in a factual report.”

Response: After a thorough investigation of the Prairie River dredging project, we still believe that
illegal dredging took place but no legal action was instituted. The original plan was to return the
bottom of the river to its condition after the last extensive dredging project in 1954. At the Board of
Determination meeting virtually everyone present spoke against the project. The Board of
Determination unanimously approved the project anyway. Therefore, the Kalamazoo-Battle Creek
Chapter of Trout Unlimited filed suit in Branch County Court to halt the project. Some local farmers
joined suit on the side of the Drain Commissioner. The judge wanted the parties involved to work out
an agreement so that a modified project could begin. With assistance from the Office of Litigation
and Program Services and Land and Water Management Division of the Department of
Environmental Quality, a modified project was developed that got the agreement from all parties.
This agreement specified removal of snags and logjams only in much of the downstream and extreme
upstream portions of the project area. Snag removal was to be done with hand tools. Some sediment
removal was allowed if work was done on one side (the east or north side) to minimize removal of
trees which provide shade for cooler stream temperatures.

Fisheries Division was not notified before the construction phase of the project as was specified in
the agreement. When the project was inspected, the contractor was not using hand tools and methods
for snag removal as was specified in the agreement. An excavator was operated down the middle of
the stream to remove logs and other obstructions. Several trees were also removed along the banks.
The dredging project was conducted in a manner that was much more damaging to the stream than
the agreement specified. A substantial amount of evidence, including video footage, was submitted to
the Attorney General’s Office. Legal action and mitigation was requested but no legal action was
pursued. Because work was conducted that was prohibited in the legal agreement between the two
parties, we feel that an illegal act did take place but no action was taken in court.

We have made corrections regarding the statement about dredging extending into St. Joseph County.
The dredging stopped right at the county line; however, water quality damage extended several miles
into St. Joseph County. Water temperatures increased significantly (9 °F) changing a marginal trout
stream into a warmwater stream absent of trout.

We also do not feel that our comments regarding the Drain Code are “editorial”. The Drain Code is
very powerful and effective for designating and maintaining drains. Many of these drains are
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headwater streams and are very important habitats for aquatic organisms. Under the existing drain
code there are no protections for these critical habitats. One of the purposes of this assessment is to
identify problems in the watershed that are degrading habitat and aquatic populations. Activities
associated with drain projects (bank clearing, straightening, widening, and deepening streams, and
snag removal) severely degrade aquatic habitats. Drain Code reform is needed to allow for a balanced
use of the aquatic resource. Best management practices should be used to remove major drainage
obstructions with out completely dredging or straightening a stream. We understand the importance
of agriculture and the need for some drainage in this watershed, but the existing Drain Code offers no
ecological protection to streams.

Comment: “Table 21; Would it be possible to expand this list with a short description of the types of
conditions that are regulated or controlled by these statutes?”

Response: A brief description has been added to the table for the Natural Resource and
Environmental Protection Act parts.

Comment: “Page 45, third paragraph: In addition to the Pigeon River F&W Area, you might want to
add Tri County F&W Area and Cedar Swamp and Marsh Lake Wetland Conservation Areas.”

Response: The additions have been made.

Biological Communities

Comment: “Page 28, top paragraph, last sentence: Three fish species are considered threatened (but
four are listed). I am not sure that ironcolor shiner exists in the watershed. I believe that ironcolor
shiner was listed in Indiana’s 1979 St Joe River survey, but I don’t have a voucher specimen and the
ID for that shiner is debatable, This would also apply to table 9 on pave 108.”

Response: There are only three species considered threatened. The correction has been made.
Ironcolor shiner has been removed from the list of species found in the St. Joseph River Watershed.
No voucher specimens have even been found for that species within the watershed.

Comment: “Page 29, last paragraph: At one time, IDNR stocked brown trout into the Fawn River.
However, we presently only stock rainbows. Are you referring to brown trout stocked by Michigan?”

Response: The correction has been made.

Comment: “Pages 100-101, Table 7 & 8: Tiger muskellunge non-indigenous?

Response: Tiger muskellunge are a hybrid between male northern pike and female northern
muskellunge. Both species have natural distributions in the Great Lakes and also within the St.
Joseph River watershed. Individually, they are both indigenous to the St. Joseph River; therefore,
tiger muskellunge will be treated as indigenous within this assessment even though the hybrid
probably does not occur naturally within the watershed. The hybrid between striped bass and white
bass is treated as a non-indigenous fish species because the striped bass is not native to the Great
Lakes or St. Joseph River.
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Comment: “Appendix I, pp. 227-335: Is there a reason for the order in which these are presented?
Have you considered any of the following: By habitat, by species, alphabetically, etc.,.”

Response: Appendix I is in taxonomic order by family. This type of order is commonly used in fish
identification books and with other groups in the animal kingdom like birds and mammals. The order
is by family then by species according to the official list of common and scientific names of the
American Fisheries Society. An index, in alphabetical order by common name, has been added.

Comment: “Page 32, last paragraph: See two mussel reports enclosed. There is also a third mussel
report by G.T. Watters for the Pigeon River.”

Response: The section on mussels has been updated with these new references.

Comment: “Page 36, second paragraph: Cabomba has been reported to occur on the St. Joseph River
near Elkhart by a commercial applicator.”

Response: Although we could not verify the presence of Cabomba in the St. Joseph River near
Elkhart, we did add the species to the list as an exotic and potential nuisance. Cabomba was first
found in 1935 within Kimble Lake, which is part of the Portage River subwatershed. It is possible
that the species has spread to the St. Joseph River and downstream to Elkhart.

Comment: There were several suggestions for additions to species lists.

Response: These additions have been made.

Comment: “Enclosed you will find a fish species list of our findings and a list of birds found by the
South Bend Audubon Society in St. Joseph (Indiana) County. I highlighted 3 species from the bird
list that I have personally observed on the river this year that were not on your list. You might take a
closer look at this bird list and add more of it to your list. The fish species that I highlighted are ones
that are being confirmed right now.”

Response: The list of birds was very useful. Over 60 species have been added to the list. The
presence of fish species information was also useful and will be used to update the fish distribution
maps in the appendix.

Comment: “p.138, Unless one has applied for an aquatic vegetation control permit, I doubt they
would know what it is. Is this the type of permit that is required for chemical control of excessive
plant growth? Just a brief explanation would be helpful.”

Response: A brief explanation was added to the table heading.

Fishery Management

Comment: “p. 64, paragraph 1, last sentence. Actually there are several roads that cross the Paw
Paw River between Watervliet and Coloma. The first one is Paw Paw Lake Road at the northeast
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boundary between Coloma City limits and Coloma Charter Township. The second is DeField Road at
the north boundary between the city and township. Further down stream is Bundy Road, then Coloma
Road just east of Riverside. The river passes under I-96, but is not accessible at that point. From
there to Benton Harbor, most of the property belongs to the Sarrett Nature Center. The river is
accessible at Sarrett.”

Response: There are no boat or canoe launches between Coloma and Benton Harbor on the Paw Paw
River. The road crossings that you mentioned are fairly close to Watervliet and Coloma. From
Riverside downstream to Benton Harbor, there are no road crossings. Not only is it difficult for
anglers to use this part of the river, but it is also difficult for Fisheries Division to access the river
with survey boats. The sentence that was referred to above has been changed from reading
“Watervliet downstream” to “Riverside downstream”.

Comment: “Page 62, fifth paragraph, last sentence: IDNR stocks rainbow trout. Brown trout are
stocked by the Elkhart Conservation Club.”

Response: The correction has been made.

Comment: “Page 62, third full paragraph: The Fawn River trout fishery is put & take. Ten inch fish
are stocked and rarely, if ever, survive the summer.”

Response: The correction has been made.

Comment: “I’m sure you realize that we have some organizations that are installing rearing ponds
along the river. Some of which are being used to raise walleye fingerlings and pike fingerlings. We
sincerely hope to see this practice on the increase. We believe the parties involved in this aspect of
the overall program should be encouraged in their endeavor, and should be supported financially by
the state. We also believe that this practice will be much less expensive than the use of the
hatcheries, and we have the blessing of the public and volunteers to help.”

Response: The cooperative groups that you are referring to work very closely with Fisheries
Division. These groups receive walleye and northern pike fry from our hatcheries and raise them in
their ponds to a fingerling size. These fish are then stocked at specific rates into certain waters as
designated by Fisheries Division. The program has been extremely successful and is supported
financially by the Department of Natural Resources through the Inland Fisheries Grant Program.
Although this supplemental stocking has helped with the existing walleye and northern pike fishery
in the St. Joseph River watershed, it is not Fisheries Divisions goal to increase stocking of fish in the
St. Joseph River. Stocking is required now because these fish are not supplying or sustaining the
existing fishery through natural reproduction. Our goal is to protect and improve water quality and
habitat so these fish can be more successful at naturally reproducing. Stocking is an expensive
management tool and typically is a short-term fix to a problem. By encouraging more natural
reproduction, we will ensure that these fish are available for many years to come.
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Recreational Use

Comment: “Page 57, fifth paragraph, last sentence: There is a ramp at Bristol on the river and one
off CR17 on the upper end of the Elkhart Impoundment. However, the river at Bristol is not
impounded.”

Response: The correction has been made.

Citizen Involvement

Comment: “Table 33, p. 191: Communication among these organizations may well be desirable.
Would you be willing to add the address of each of these organizations?”

Response: Although it may be useful to have the addresses of each organization within the
watershed, we chose not to include them in this document. This river assessment is intended as a
long-term (30 year) document. Addresses and organizations change frequently and would soon
become out of date.

Management Options

Comment: “….. I would like to see the options presented in a different format. Some of the biggest
proponents of change along the river are the grass roots organizations and local forums of concerned
citizens. I would like to see the options in the management section catered a bit more to this
audience. Perhaps the inclusion of a section entitled “Management Options” and then one titled
“Community Options,” would help.”

Response: Grass roots organizations and local forums of concerned citizens are major proponents to
change along the river. However, to list out specific options for organizations and agencies would be
a very difficult task. The management options are a list of actions that will serve to protect,
rehabilitate, and enhance the river system. Management options listed are intended to provide a
foundation for public discussion, setting of priorities, and embarking on a process of planning the
future of the river system. The management options are not a list for just the Department of Natural
Resources to work off. Several options that are listed are beyond the scope of any one agency or
organization. The options are for the entire watershed and may be pursued by any interested
organization and will more than likely require several groups cooperation to complete.

Comment: “Another water quality management option would be to promote a groundwater well
abandonment program to add in the protection of groundwater resources.”

Response: The option was added.
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GLOSSARY

acre-feet - volume of water required to cover 1 acre of land to a depth of 1 foot; equivalent to
325,851 gallons

aggradation - the accumulation of bed materials

ammocete - juvenile lampreys that burrow in the substrate of streams for 3 to 6 years before
smolting to Lake Michigan

anadromous - migrating from salt water to a fresh water river to spawn

base flow - the groundwater discharge to the system

biodiversity - the number and type of biological organisms in a system

biological oxygen demand - the measure of the consumption (usually by aerobic bacteria) of oxygen
in an ecosystem within a fixed period of time

catchment - see watershed

CFL – Commercial Forest Land

channelize - to straighten and clean a streambed or waterway to enhance land drainage

CSOs – Combined Sewer Overflows

deciduous - vegetation that sheds its foliage annually

detritus - debris broken away by the action of water (e.g. small pieces of wood or leaves)

DO - Dissolved Oxygen

drumlins - long , narrow, or oval smoothly rounded hill of unstratified glacial drift.

entrainment - to trap an object during a given mechanical process (e.g. fish in hydropower turbine)

evapotranspiration - the loss of water from plant material to the atmosphere

exceedence curves - the probability of a discharge exceeding a given value

exotic species - successfully reproducing organisms transported by humans into regions where they
did not previously exist.

FCMP - Fish Contaminant Monitoring Program

FERC - Federal Energy Regulatory Commission

fixed-crest - a dam that is fixed at an elevation and has no ability to change from that elevation
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floodplain - a relatively flat valley floor formed by floods which extends to the valley walls

GLEAS - Great Lakes Environmental and Assessment Section

GLFC - Great Lakes Fishery Commission

gradient class - an index of hydraulic diversity in streams.

groundwater - the water beneath the surface of the ground that is the source of spring and well water

heterogeneity - having composition of dissimilar parts

hydrology - the science of water

hydrograph - a graph of the water level or rate of flow of a stream as a function of time, showing
seasonal change

hydrogeologic - pertaining to groundwater and the type geological material (clay, gravel, and
bedrock) that influences groundwater flows

ice contact - pervious glacial material (gravel) found in moraines that is associated with groundwater
recharge

IDEM - Indiana Department of Environmental Management

IDNR - Indiana Department of Natural Resources

IJC - Internal Joint Commission

impervious - not permitting penetration or passage

impoundment - water of a river system that has been held up by a dam, creating an artificial lake

interlobate - within glacial moraine formations

kettle lakes - a round lake that is formed in depressions caused by melting ice

keelboat - roughly built, shallow freight boat with a keel to promote sailing in the wind

laminar flow - the smooth pattern in which water flows in a uniform rate

land cover - primary character or use of an area of land (i.e. forest, wetland, agriculture, urban, etc.)

lentic - pertaining to or living in still water

LWMD - Land and Water Management Division

macroinvertebrates - animals without a backbone that are visible by the human eye

mainstem - the primary branch of a river or stream
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MDCH - Michigan Department of Community Health

MDEQ - Michigan Department of Environmental Quality

MDNR - Michigan Department of Natural Resources

MEANDRS - Meeting Ecological and Agricultural Needs within the Dowagiac River System

MGD - Million Gallons per Day

MNFI - Michigan Natural Features Inventory

moraine - a mass of rocks, gravel, sand, clay, etc. carried and deposited directly by a glacier

niche - the position or function of an organism in a community of plants and animals

NPDES - National Pollution Discharge Elimination System

oligotrophic - a lake characterized by a low accumulation of dissolved nutrients and having a high
oxygen content

outwash - sand and gravel washed from a glacier by the action of meltwater

PCB - Polychlorinated biphenyl

peaking mode - operational mode for a hydroelectric project that maximizes economic return by
operating at maximum possible capacity during peak demand periods (generally 8 am to 8 pm)
and reducing operations and discharge during non-peak periods

physiography - the science of physical geography (landform and texture)

plankton - floating or drifting organisms in a body of water

potamodromous - fish that migrate from fresh water lakes up fresh water rivers to spawn; in the
context of this report it refers to fish that migrate into the St. Joseph River from Lake Michigan

riparian - owner of property that fronts on a river or lake

riverine - of or pertaining to a river

run habitat - fast non-turbulent water

run-of-the-river – outflow of water about equals inflow of water; this flow regime mimics the
natural flow regime of a river on impounded systems

salmonids - collective group of all trout and salmon in the family Salmonidae

salmonines - collective group of all trout, salmon, and whitefishes in the family Salmonidae

sessile - to be attached or associated with the substrate of a lake or stream
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surficial - referring to something on or at the surface

SWQD - Surface Water Quality Division

synoptic - a condensed view of a subject (e.g. mussel distributions)

TFM - 3-trifluoromethyl-4-nitrophenol

thermocline - a layer of water between the warmer surface zone and the colder deep-water zone in a
thermally stratified body of water (such as a lake), in which the temperature decreases rapidly
with depth

till - a mix of glacial clay, sand, boulders, and gravel

throughflow - the act of water moving within soil (but not as part of an aquifer or groundwater)

turbidity - the measure of suspended sediments in the water column

USDA - United States Department of Agriculture

USGS - United States Geological Survey

valley segment - reaches of a river with similar ecological characteristics

veliger - the free-swimming larval stage of zebra mussels

watershed - a drainage area or basin, both land and water, that flow toward a central collector such
as a stream, river, or lake at a lower elevation.

wetland - those areas inundated or saturated by surface or groundwater at a frequency and duration
enough to support types of vegetation typically adapted for life in saturated soil; includes
swamps, marshes, and bogs
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