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EXECUTIVE SUMMARY

The Gun River Watershed (Watershed) encompasses an area of 73,272 acres in Allegan and Barry
Counties, Michigan. The Gun River flows from Gun Lake through agricultural land into the urbanizing area

of Otsego Township, Allegan County, where it joins the Kalamazoo River.

A Natural Features Inventory was completed for the Watershed using information obtained from Michigan
State University’s Natural Features Inventory database, the Michigan Department of Environmental
Quality (MDEQ), and the Michigan Department of Natural Resources (MDNR). The entire Watershed is
located within the Michigan/Indiana Till Plains Ecoregion, which is characterized by irregular plains,
oak-hickory and beech-maple forests, cropland and pastures, and gray-brown podzolic soils. The
Watershed is a diverse area containing a variety of plant communities and land uses. The Watershed has
been significantly altered from its presettlement conditions, primarily due to agricultural development.
Many of the Watershed forests have been cleared and the wetlands drained. The Yankee Springs State
Recreation Area contains relatively undisturbed natural areas, which have documented densities of

endangered, threatened, and special concern plant and animal species.

The Gun River and its tributaries are impaired by nonpoint source (NPS) pollution. Previous studies have
identified pathogens, phosphorus, polychlorinated biphenyls’s (PCBs), mercury, nutrients, and poor
macroinvertebrate communities as degrading the water quality in certain waterbodies within the
Watershed. Other significant water quality impairments include degraded indigenous aquatic habitat, a

decline of biotic diversity, and reduced fish populations caused by sedimentation and excessive nutrients.

Best Management Practices (BMPs) to address NPS pollutants present in the Watershed have been
identified and quantified to estimate costs of reducing impairments in the Watershed. Estimates of the
desired load reductions to meet water quality standards have been determined in designated areas and
all significant water quality problems have been addressed. A schedule for implementing the BMPs was

developed. The following goals have been developed for the Watershed:

e Reduce soil erosion and sedimentation by 10% of the sediment loadings per year.

e Reduce nutrients by 10% of the phosphorus loading, 5% of the nitrogen loading, and establish a Total
Maximum Daily Load (TMDL) in designated areas.

e Stabilize stream flows to moderate hydrology and increase base flows.

e Manage obstructions.

e Prevent E. coli from entering surface waters and attain water quality standards for Total Body Contact
Recreation from May 1 to October 1 in Gun Lake.

e Maintain the coldwater fishery.
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Reduce the potential for hydrocarbon contamination.
Minimize the spread of invasive and exotic species.

Minimize fragmentation of habitat.

Hydrologic and hydraulic analyses were performed for the Gun River in Allegan and Barry Counties as an

additional study component of the Gun River Watershed Management Plan (WMP). An understanding of

the hydrologic and hydraulic characteristics of the Watershed is consistent with the goal of reducing NPS

pollution. Conclusions from the Hydrologic and Hydraulic (H&H) Analysis of the Gun River are

summarized as follows:

Overall, the Gun River appears to be relatively stable due to the “non-flashy” nature of the
Watershed.

The hydrology of the Watershed is such that development upstream of Gun Lake will have minimal
impact on the Gun River due to the large amount of storage available in Gun Lake. Low, broad

hydrographs are characteristic of the discharge from Gun Lake (i.e., the upper watershed).

The most significant contribution to the Gun River downstream of Gun Lake is via three major
tributaries that enter at about midpoint along the Gun River. The large contribution of discharge from
Greggs Brook Drain, Orangeville Drain, and Fenner Creek will actually cause reverse flow in the
upper portion of the Gun River during flood events. However, the land use trend over the last
40 years (as indicated on land cover maps) has been from intense agricultural use toward more

fallow and open space, which would tend to result in lower runoff rates and volumes.

A storm water detention policy release rate restriction of 0.06 cfs per acre was determined to keep the
post development flow and water surface elevation at the same levels as predevelopment for a 25-

year flooding event.

Storm water runoff criteria that control larger flood event (25-year storm) are not effective for
controlling smaller channel forming flows (2-year storm). Therefore, separate design criteria are

needed to protect the tributary streams form new developments.

The most significant changes in land use between existing zoning and future land use plans are in the
lower portion of the Watershed in Otsego and Gun Plain Townships. However, urban sprawl is

occurring throughout the Watershed regardless of current zoning that indicates an agricultural use.
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e The only structures that would be expected to overtop during the 100-year flood are the approaches
to the bridges at 9th Street and 106th Avenue. However, it is apparent from the water surface profiles
that the culverts at 116th and 118th Avenues cause the greatest rise in water surface elevations and
directly impact the predicted elevation of the floodplain upstream.

A Community Outreach Plan was developed to guide activities and focus appropriate attention on issues
that pertain to the Watershed. The activities enhanced public understanding of the project and
encouraged the early and continued participation in selecting, designing, and implementing the BMPs and
policies. The goals for the Community Outreach Plan are:

e To build and retain high levels of stakeholder awareness and involvement in the Watershed so that

community values related to stewardship for the Gun River can be sustained.

e To promote ongoing participation of watershed residents in activities that benefit the Watershed and

water quality.

e To build awareness of Watershed residents’ responsibilities of how their individual actions and

activities affect water quality.

All of these recommendations will work toward restoring the designated uses of agriculture, navigation,
warmwater fishery, coldwater fishery, other indigenous aquatic life and wildlife, partial body contact
recreation, and total body contact recreation.

The evaluation of the results of the Watershed project will assess the methods and strategies of the
implementation of the WMP and its effect on water quality. Interim, measurable milestones for
determining whether the BMPs and other controls are being implemented are described. A set of criteria
that can be used to determine whether loading reductions are being achieved over time and progress is
being made toward attaining water quality standards was developed. A set of criteria was also developed
to determined whether this WMP needs to be revised if the BMPs are not making progress toward
meeting water quality standards. Included in the evaluation of the project is a monitoring component to
evaluate the effectiveness of the implementation efforts over time, using the previously established

criteria.

Sustainability of the goals of the Watershed project depends on the coordination of the numerous
programs and efforts of other groups and organizations associated with the Watershed. The high level of
involvement in the Kalamazoo River Watershed Remedial Action Plan and the Kalamazoo River TMDL

provides an indication of the high possibility of long-term sustainability of the Watershed project.
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The WMP is the result of a NPS pollution grant under the U.S. Environmental Protection Agency’s (EPA)
Clean Water Act Section 319 initiative, in coordination with the MDEQ. The Watershed exhibits unique
hydrologic problems in addition to water quality, habitat, and soil erosion issues. The primary purpose of
this WMP is to improve cooperation between residents and local and state agencies in an effort to
protect, restore, and enhance the natural resources of the Watershed, the Kalamazoo River Watershed,

and ultimately, Lake Michigan.
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CHAPTER 1 - WATERSHED DESCRIPTION

1.0 OVERVIEW

The Gun River Watershed (Watershed) covers an area of 73,272 acres in Allegan and Barry Counties,
Michigan (Figure 1). The Gun River, formed by the outflow of Gun Lake, flows south through agricultural

and urbanizing areas before entering the Kalamazoo River in Otsego Township (Figure 2).

The Watershed is contained within the Michigan/Indiana Till Plains Ecoregion. The characteristics of this
particular ecoregion include cropland, pasture, woodlands, and forest. Irregular plains with a mix of
relatively level lands and rolling hills and valleys are vegetated with oak, hickory, beech, and maple. Soils

are predominately gray-brown, podzolic (Kalamazoo River Watershed Council, 1998).

11 GEOGRAPHIC SCOPE

The Watershed encompasses portions of Wayland, Martin, Gun Plain, and Otsego Townships in Allegan
County, and portions of Thornapple, Yankee Springs, Orangeville, and Prairieville Townships in Barry
County. The eastern half of the Village of Martin and the northeast section of the City of Plainwell (both

within Allegan County) are also within the Watershed (Figure 2).

The majority of Gun Lake lies in Barry County. The distance between the outlet at Gun Lake and the

mouth of the Gun River where it enters the Kalamazoo River is about 12 miles.

1.2 TOPOGRAPHY

The formation of the Kalamazoo River Basin (Basin) was mostly influenced by glacial movement. The
glaciers’ retreat deposited drift that forms the hills, valleys, rivers, and streams of the Basin. Soil erosion
and human manipulation of the land has changed the landscape in recent history, but glacial drift extends
to a depth of 400 feet in the Watershed. Rolling landscapes, gently rolling plains, wetlands, and open

water are glacial features that are present in the eastern portion of the Watershed (USDA, SCS, 1987).

The elevation ranges from 893 feet above see level at the northeastern boundary of the Watershed, to
671 feet above sea level at its mouth in Otsego Township (Figure 3). The land in the western portion of
the Watershed is nearly level or slightly undulating, and is mostly well to excessively drained. Runoff

varies with the degree of slope, which reaches 40% in the eastern portion of the Watershed (Duffy, 1991).
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According to the Lake Allegan/Kalamazoo River TMDL study (2000), the upper portion of the Watershed
has an average slope of 3.4%, the middle portion of the Watershed is slightly steeper with a 3.7%

average slope, and the lower portion has an average slope of 3.1%.

1.3 SOILS

The soils that predominate the Gun River floodplain are of the Glendora-Adrian-Granby association,
nearly level, poorly drained, and very poorly drained soils formed in the sandy and organic material.

These soils are typical in the floodplain, outwash plains, and till plains of this area.

The soils in the western portion of the Watershed are predominantly fine sands, sandy loams, and loamy

sands of the Chelsea-Ockley-Oshtemo association, generally poorly drained with slow surface runoff.

Sands, loamy sands, and muck soils are present in the eastern portion of the Watershed, resulting in poor
drainage in the Houghton and Adrian muck soils to well to excessive drainage in the Coloma, Boyer, and
Spinks loamy sand complexes. Residential development has disturbed much of the natural soils through
cutting and filling. Building site development in most of the Watershed is rated as fair to poor, based on
the high water table and the susceptibility of erosion in these soils (United States Department of
Agriculture (USDA), SCS, Barry County, 1990).

The majority of the soils in the Watershed are well suited to agriculture, capable of producing adequate
yields of corn and soybeans. The major crops in the Watershed are corn, soybeans, wheat, oats, and

alfalfa.

Total acres and percent of area represented for each hydrologic soil group in the Watershed are shown in
Table 1.1. The majority of the Watershed has high to moderate infiltration rates with high to moderate

transmission rates. Much of the land area has low runoff potential (Figure 4).
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Table 1.1 - Hydrologic Soil Groups in the Gun River Watershed (USDA-SCS, 1987; USDA-SCS, 1990)

. . Acres in Allegan Acres in Barr Total Acres in Percent in
Hydrologic Soil Group County ’ County g Watershed Watershed

A 11,361 14,852 26,214 36%

A/D 8,778 4,425 13,203 18%

B 16,147 6,319 22,466 31%

B/D 2,775 136 2,910 4%

C 1,971 234 2,204 3%

C/D 36 0 36 <1%

D 589 5,650 6,239 8%

TOTAL 41,615 31,657 73,272 100%

A - High infiltration rate, low runoff potential. Well drained to excessively drained sands or gravely sands. High

rate of water transmission.

B - Moderate infiltration rate. Moderately well to well drained. Moderately fine to medium coarse texture.
Moderate rate of water transmission.
C - Slow infiltration rate. Has layer that impedes downward movement of water. Moderately fine to fine
texture. Slow rate of water transmission.
D - Very slow infiltration rate, high runoff potential. Clays with high shrink/swell potential. Permanent high
water table. Clay pan or clay layer at or near surface. Shallow over nearly impervious material. Very slow rate

of water transmission.
| = if drained/if natural.

1.4 CLIMATE

The climate of an area is a representation of the general weather conditions over a long period of time.
The Watershed experiences a typical Great Lakes area climate, much of which is influenced by “lake
effect.” For this area, average annual precipitation is about 32 inches and average snowfall often
approaches 100 inches. The average temperature for the area in July is 72°F and 24°F in January. The
annual mean temperature is 49°F for the area. Allegan County records state that average daily
temperature in the area is 48.3°F. The average growing season is approximately 168 days (Kalamazoo
River Watershed Council, 1998).

Rainfall measured from the Kriged seasonal data, from April 1, 1998, to September 30, 1998, was in the
range of 17.3 inches to 19 inches (Kalamazoo River/Lake Allegan TMDL, 2000). Rainfall measured from
the Kriged average annual precipitation data, from 1950 to 1999, ranged from 31.1 inches to 32.7 inches.

The nearest weather station is located at Gull Lake, Kalamazoo County.

1.5 LAND USE

Agriculture is the predominant land use in the Watershed, however large portions of land in the eastern
part of the Watershed are included in the Barry State Game Area and the Yankee Springs Recreation

Area, which are, and will remain, as woodlands (Figure 5).
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The land use around Gun Lake is mostly residential. The northeast shore in the east basin is a marshy

area that has remained undeveloped.

The lower portion of the Watershed is estimated to have an average of 5% to 10% impervious cover,
mostly adjacent to the City of Otsego. The rest of the Watershed is estimated to have an average of

0% to 5% impervious cover.

The agricultural production in the area includes corn, soybeans, wheat, and oats. A large amount of
farmland is also used for pasturing and growing alfalfa. Apple orchards are scattered throughout the
Watershed. Farms raising cattle, for dairy and beef, and hogs are in the Watershed, as well as a few

poultry farms (Kalamazoo River Watershed Council, 1998).

Every township in the Watershed has different zoning ordinances, however, similarities do exist in the
types of zones and land use distribution. Light industrial sites are present in the Watershed even though
no areas are currently zoned for this land use. Agricultural zones contain the majority of homes in the
Watershed, and are classified as rural residential. Very few commercial zones have been defined at this

time.

The only major road is US-131, which traverses the western edge of Gun Plain Township in the
southwest section of the Watershed. Patterson Road is the boundary between Allegan and Barry
Counties. Marsh Road runs parallel to the Gun River on the south side for much of its length. Paved east-

west arterial roads include 112th Avenue and 124th Avenue.

The MDNR controls about 4 miles of the Gun Lake shoreline. The MDNR operates a park on the
peninsula dividing the two lake basins and provides visitors with excellent recreational opportunities such
as camping areas, boat launches, and a day use area. A public boat launch and access area is also
operated by the Allegan County Parks Department on the west basin. Boat rentals, through private
resorts, operate throughout the summer months to give even more recreation options to the lake users.
The adjacent Yankee Springs Recreation Area provides overnight camping and day use facilities on
1,000 acres within the Watershed (Duffy, 1991).

1.6 HYDROLOGY

Hydrology is the study of the distribution and movement of water both above and below the surface of a

land area. The flow regime and hydrology of the Gun River are explained in more detail in Chapter 4.
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1.6.1 LAKES

Gun Lake is the largest lake in the Watershed, located in the southwest corner of Yankee Springs
Township and the northwest corner of Orangeville Township in Barry County. Covering more than
4 square miles, approximately 2,680 acres, Gun Lake is a popular recreation destination of residents in
West Michigan. The lake is situated about 10 miles west of Hastings, 30 miles southeast of Grand
Rapids, and 30 miles northeast of Kalamazoo. The Lake has 17.8 miles of shoreline, with an additional
1.4 miles of island shoreline. Payne Lake, Long Lake, Hall Lake, Fawn Lake, and numerous small lakes

and ponds drain into Gun Lake. The outlet of Gun Lake is the Gun River.

The east and west basin of the lake have very different characteristics. The east basin has a marl bottom,
with a few small areas of peat. The maximum depth is 68 feet. Some areas have gravel present and
many of the submerged and emergent islands are surrounded by gravel bars and boulders. Areas of the
shoreline are very steep, and many bulkheads and seawalls along the shoreline were built in the early
years of development. Brush shelters were installed in the early 1950s to provide additional fisheries
habitat. The west portion of the lake is shallow, with a maximum depth of only 5 feet. The bottom is marl
and the shorelines are mostly sandy. Historically, this shoreline was wooded, but development of the
majority of the shoreline has significantly altered the vegetation, including the elimination of most of the

submerged and emergent vegetation (Duffy, 1991).

Good water quality has always been the attraction to Gun Lake for users from around the State of
Michigan. Water quality suffered in the past from bacterial contamination, but has vastly improved after
the installation of a sewer system in 1980 that services the Gun Lake community. Testing for dissolved
oxygen, temperature, pH, and alkalinity was completed in 1968 and 1989. A more detailed description of

the water quality analysis can be found in Chapter 4.

1.6.2 IMPOUNDMENTS

A dam just north of Patterson Road, built in 1905, maintains the lake levels. Recreational demands
resulted in higher than natural water levels. Before the construction of the dam, the lake was able to
contain and store storm water runoff. Consistently high artificial lake levels do not allow the lake to store
much rain water, therefore all of the runoff is released as it enters the lake, resulting in increased flooding

downstream.
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1.6.3 RIVERS, STREAMS, AND COUNTY DRAINS

The Gun River is approximately 12 miles long, originating from Gun Lake and flowing into the Kalamazoo
River in Otsego Township. The geological characteristics of the Watershed include many low lying areas
of wetlands and bogs. Many small- and medium-sized lakes are scattered throughout the Watershed as
remnants of its previously swampy conditions. Most of the drainage was created by settlers to the area in
the early 1900s. Tributaries to the Gun River constructed through county drainage projects include Gregg
Brooks Drain, Fenner Lake Drain, and Orangeville Drain. Approximately 162 miles of streams are located
in the Watershed. Gun River is a designated county drain and was straightened, widened, and deepened
in 1903 to increase the drainage of the area and expose the rich, organic soil for farming. The historical
meanders were mapped from old plat books, and more recently, aerial photographs. Changes in the

location of the Gun River are illustrated in Figure 6.

1.6.4 GROUNDWATER

Water flowing under the surface of the land, between spaces in soils, clay deposits, sand, and gravel is
called groundwater. The movement of groundwater is often toward surface water. Groundwater recharges

rivers, lakes, and streams with the cold, filtered water on which they often depend to maintain flow.

The water table throughout most of the Watershed is very shallow and perched aquifers are common.
The shallow water table maintains the Gun River’s base flow, but also makes it necessary to drain soils

before construction or agriculture may be pursued.

1.6.5 WETLANDS

The Gun River, in pre-settlement conditions, meandered through thousands of acres of wetlands before
emptying into the Kalamazoo River. Today only a fraction of these wetlands remain. Nearly all of the
wetland floodplain has been drained to expose the rich organic soils that are a basis for the economy of

the Watershed. Pre-settlement vegetation is illustrated in Figure 7.

The conversion of wetlands to other land uses, especially in the Gun River floodplain, has dramatically
affected drainage patterns in the Watershed. The result has been flashy stream flows, flooding, and a
general loss of wildlife habitat. Many of the wetland areas that were drained could be restored by simply

breaking drain tiles or plugging ditches.
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CHAPTER 2 - NATURAL FEATURES INVENTORY

2.0 INTRODUCTION

A Natural Feature Inventory (NFI) is an important tool in planning for watershed development. It identifies
areas within a watershed with unique or rare features that warrant protection and preservation. An
accurate understanding of land use within a watershed will identify corridors or links between habitats and
allows planning that minimizes fragmentation of these communities. Intelligent land use planning requires

comprehensive knowledge of the natural features present within a watershed.

2.1 DESCRIPTION OF THE GUN RIVER WATERSHED

The entire Gun River Watershed (Watershed) is located within the Michigan/Indiana Till Plains Ecoregion.
Characteristics of this region include irregular plains (a mixture of relatively level lands and rolling hills and
valleys); oak, hickory, beech, and maple forests; cropland and pastures; and gray-brown podzolic soils.
The topography of the Watershed has been primarily influenced by glacial activity. The Watershed once

contained a great swamp that has been heavily drained and is now mainly used for row crops.

According to The Kalamazoo River: Beauty and the Beast (1998), six major types of native plant

communities can be found within the Kalamazoo River Watershed:

Dry southern hardwood forest Forests of dry upland sites with burr oak, black oak, or white ash
dominating.
Moist southern hardwood forest Forests that occur in moist soils and are dominated by beech

and sugar maple.

Wet lowland forest Forests characterized by willow and cottonwood, or silver maple
and ash.
Grassland-savanna complex Includes the combination of prairies, sedge meadows and

savannas, characterized as treeless or with scattered trees and

dominated by grasses or sedges, either wet or dry.

Marshes and emergent aquatic Treeless areas in which the water table is above the soil surface
communities during most of the growing season.
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Submerged aquatic communities Essentially lakes and ponds; the dominant plant species in these

communities are below or on the water surface.

2.2 METHOD OF STUDY

Information regarding the plant and animal communities within the Watershed was obtained from various
sources, including Michigan State University’s (MSU) NFI database, the Michigan Department of

Environmental Quality (MDEQ), and the Michigan Department of Natural Resources (MDNR).

2.3 UNIQUE NATURAL FEATURES

MSU’s NFI maintains a database of known occurrences of endangered, threatened, and special concern
plant and animal species throughout Michigan. An endangered species is any species that is in danger of
extinction throughout all or a significant part of its range. A threatened species is any species that is likely
to become an endangered species within the foreseeable future throughout all or a significant portion of
its range. Both endangered and threatened species are protected under Michigan’s Endangered Species
Act (Part 365 of PA 451, 1994 Michigan Natural Resources and Environmental Protection Act).

Special concern species are not protected under the Endangered Species Act. These species are of
concern due to declining or relict populations in the state. If these species continue to decline, they would
be recommended for threatened or endangered status. The maintenance of self-sustaining populations of
special concern species is important in order to prevent the species from becoming endangered or
threatened in the future.

The overall frequency of an Element Occurrence (EO) throughout the Watershed is noted in Figure 8. An
EO is the physical piece of ground or water where an endangered, threatened, or a special concern plant
or animal species is known to occur. One to five EOs are noted in most sections throughout the
Watershed. Six to ten EOs are documented on the east side of Gun Lake, in the Yankee Springs State
Recreation Area. Eleven to fifteen EOs are noted in the vicinity of Fish Lake and at the eastern end of the
Watershed, north of 124th Avenue.

Table 2.1 lists the endangered, threatened, and special concern plant and animal species that have been
observed within the Watershed. Each line of the table corresponds to one location where a species was

observed.
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