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Upper Manistee River Watershed Management Plan

CHAPTER 1—OVERVIEW

A. Background

Watershed management is an ongoing effort aimed at restoring, maintaining, and enhancing water
quality by bringing together stakeholders to assess pollutant threats throughout a river’s drainage basin
and implementing steps to address the source for each problem. Activities on the land, such as
residential development, forestry activities, agriculture production, and road maintenance all have the
potential to impact water quality. Proper watershed management seeks to minimize the impact to
water resources through the use of such tools as implementation of Best Management Practices (BMPs),
land protection, community planning, and education. As nearly every activity on the land has the
potential to affect water quality, watershed management is vital to any water quality protection effort.

The key step in the long-term improvement and protection of the river is formulating a watershed
management plan. By utilizing such a management tool, efforts to implement water quality protection
will be better coordinated, more effective, and apply the appropriate skills of the many stakeholders
within the watershed.

As a first step, funding was sought and received in 2004 for the development of a watershed
management plan. This plan serves to document nonpoint source pollution occurring within the
watershed and serves as the blueprint for restoring nonpoint problem sites and minimizing future water
resource problems. Nonpoint source pollution is caused when rain, snowmelt, or wind carries pollutants
off the land and into waterbodies. Project sponsors recognize nonpoint source pollution as the single
greatest threat to water quality for the Upper Manistee River.

Funding for development of the watershed plan was made available by the Michigan Department of
Environmental Quality through the federal Clean Water Act Section 319 program, administered by the
U.S. Environmental Protection Agency (EPA).

The Manistee River is well known for fishing and canoeing and these activities are important for the
region. A 2001 study by Michigan State University surveyed public access users and found that there is a
$3.5 million annual boost to the area by visitors to the area using the public access sites. Increasing
demands on the resource make it vital that protective land and water management policies are in place
to ensure the quality of the environment within the watershed is maintained.

To help provide input into the direction of the watershed management plan, stakeholders serving as a
steering committee in the watershed were invited to a series of six planning meetings during the
project. Their input was used to guide the development of this plan by identifying and prioritize
pollutants, setting watershed goals and developing the strategies laid out in the document. This
Steering Committee was made up of local governmental officials, conservation groups, environmental
organizations, property owners, regional planning agencies, health departments, area businesspersons,
concerned citizens, and others.

In addition, much information and input was provided by the work completed through the Upper
Manistee River Restoration Committee (UMRRC). This coalition of partners was formed in 1989 and was
created to improve and protect the water resources of the river and the lakes and streams that drain
into it. The committee has been instrumental in stabilizing eroding streambanks and improving fisheries
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Upper Manistee River Watershed Management Plan

habitat, as well as championing for the designation of the Manistee as a Natural River, a success that
was realized in 2004.

B. Watershed Management

Watersheds must be managed as a whole system in order to achieve success in protecting water quality.
Projects that address the symptoms at a single site are often expensive and fail to address the root
cause of a pollution problem. Full utilization of the management plan, and its focus on project selection,
planning, funding, and evaluation, will help bring the entire toolkit of resource programs to the
watershed.

When selecting Best Management Practices— whether they are structural, vegetative, managerial or
educational—the proposed solution must include a cost-benefit analysis, a determination whether the
proposed solution will actually fix the problem or merely provide a band-aid solution, a thorough
understanding of the cause of the problem and the selection of an appropriate solution. Strategies for
watershed management can be divided into either proactive techniques for protecting water quality or
methods for restoring problem sites. (Examples of proactive techniques would be activities such as
promoting voluntary land conservation alternatives to private homeowners, conducting road
maintenance workshops for the road commission that teach how to better protect water resources,
teaching volunteers how to monitor their area for invasive exotic species, and providing information to
contractors and real estate professionals about how to develop a parcel while maintaining a waterfront
greenbelt, among other things.)

For selection of specific BMPs, efforts targeted in the upper watershed are generally preferred to those
in the lower, because the water quality benefits will be greater. Sites along more sensitive waterbodies
in the watershed, such as a headwater stream, are typically a higher priority for conservation projects by
resource managers than a site that has already been highly impacted, such as the mouth of the river,
where the habitat benefits are less. Implementing projects, of course, is always contingent on available
funding and other factors, such as property owner willingness and project partnership.

Watershed planning brings together the people within a watershed to consider the desired uses of the
watershed, threats and impairments to those uses, and specific nonpoint source pollutants which are
contributing to the identified problems. A coordinated effort is necessary to develop a watershed
management plan that builds upon the strengths of existing programs and resources and addresses the
water quality concerns in an integrated, cost-effective manner, regardless of existing political
boundaries. This plan should be updated every few years to ensure that it adjusts to the changing needs
and problems within the watershed. As threats to water quality change, the focus of watershed
management efforts will change with them.

C. The Upper Manistee River Watershed
1. Geography

The Upper Manistee River is the northern branch of the Manistee River, located in the northwestern
Lower Peninsula of Michigan and eventually emptying into Lake Michigan. The Upper Manistee River
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watershed originates near Alba and covers parts of Antrim, Otsego, Crawford, Kalkaska, and Missaukee
Counties, passing near Grayling before turning southwest toward Manistee (Map 1). Draining an area of
590 square miles, the mainstem is approximately 78 miles long and drops in elevation from 1,250 feet to
about 935 feet at the planning boundary of the western edge of Missaukee County.
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2. Physiography and Geology

The glacial drift is between 100 and 600 feet thick over most of the watershed. This glacial veneer is the
result of at least four advances of continental glaciation. Only the deposits of the various advances of
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the last or Wisconsin stage remain exposed at the surface. This last ice sheet melted and receded back
from the Upper Manistee River watershed area about 11,800 years ago. The surface features present in
the watershed are a result of this glacial action.

There are eight distinct types of surface features in the Upper Manistee River watershed. These
features are kame moraine, disintigration moraine, ground moraine, ice-margin complex, pitted
outwash, outwash plain, glacial drainage channel, and lake plain (Map 2). The following landform
definitions are from the National Soil Survey Handbook, Part 629:

Disintegration moraine - A drift topography characterized by chaotic mounds and pits, generally
randomly oriented, developed in supraglacial drift by collapse and flow as the underlying
stagnant ice melted. Slopes may be steep and unstable and there will be used and unused
stream courses and lake depressions interspersed with the morainic ridges. Characteristically,
there are numerous abrupt, lateral and vertical changes between unconsolidated materials of
differing lithology.

Ground moraine - (a) Commonly an extensive, low relief area of till, having an uneven or
undulating surface, and commonly bounded on the distal end by a recessional or end moraine;
(b) A layer of poorly sorted rock and mineral debris (till) dragged along, in, on, or beneath a
glacier and deposited by processes including basal lodgment and release from downwasting
stagnant ice by ablation. Compare - end moraine, recessional, moraine, terminal moraine.

Ice-margin complex — An assemblage of landforms constructed proximal to a relatively static,
rapidly wasting continental glacial margin. Constituent landforms can include head-of-outwash,
ice-contact slope, ice-contact delta, kame, kame moraine, kettle, outwash fan, small outwash
plain, and small proglacial lake. Moraines, if present, are of limited occurrence (except kame
moraines which can be extensive). Glaciofluvial sediments dominate but glaciolacustrine
sediments, and till can be present in minor amounts.

Kame moraine - (a) An end moraine that contains numerous kames. (b) A group of kames along
the front of a stagnant glacier, commonly comprising the slumped or erosional remnants of a
formerly continuous outwash plain built up over the foot of rapidly wasting or stagnant ice.

Outwash plain - An extensive lowland area of coarse textured, glaciofluvial material. An
outwash plain is commonly smooth; where pitted, due to melt-out of incorporated ice masses
(pitted outwash plain), it is generally low in relief and largely retains it’s original gradient.
Compare - outwash, pitted outwash plain, collapsed outwash plain, kettles; also called sandur.

Pitted outwash plain - An outwash plain marked by many irregular depressions such as kettles,
shallow pits, and potholes which formed by melting of incorporated ice masses; much of the
gradient and internal structures of the original plain remain intact; many are found in WI, MN,
MI, and IN. Compare — collapsed outwash plain, outwash, pitted outwash.
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Lake plain- A nearly level surface marking the floor of an extinct lake filled in by well-sorted,
coarse-textured to fine-textured, stratified sediments.

Glacial drainage channel - A channel formed by an ice-marginal, englacial, or subglacial stream
during glaciation.

The parallel north to south ridges
in the northeast portion of the
watershed are the remnant
moraines of the Port Bruce ice
advance. This moraine was

dissected into its conspicuous Map 2

north to south ridges by the melt
waters of the Port Huron ice
advance. As the Port Huron
advance stagnated and
retreated, the melt water
dissected the moraine, exposing
the sandy glacial drift core of the
moraine, and forming the
outwash channels between the
remnants. The fast-moving melt
water deposited the sand and
gravel now found in the
channels. The melt water outlet
for these channels was the
Manistee River valley and from
there into the Lake Michigan
basin. The ice blocks left behind
during the glacial retreat and
those rafted by melt water into
the channels were subsequently
buried by the ensuing outwash
material. When these ice blocks
eventually melted they left
depressions, many of which are
at a depth below the regional
water table. These depressions
filled with water and became lakes. At the summit of these ridges, remnants of ablation till are present.
This material is comprised of supraglacial materials that were deposited as the Port Bruce glacial
advance stagnated and the glacier melted in place.

1-5



Upper Manistee River Watershed Management Plan

3. Drainage Class

Because the glacially deposited soils in the watershed are dominated by the sandy Kalkaska-Rubicon-
Grayling series, drainage class is a good measure to use when differentiating soil characteristics within
the watershed. Drainage class refers to the frequency and duration of wet periods under conditions
similar to those which the soil formed. For comparison purposes the seven classes of natural soil
drainage were combined into three groups. Excessively drained, somewhat excessively drained and well
drained soils (high water table greater than 4 feet) cover 272,087 acres (75.2%); moderately well
drained and somewhat poorly drained soils (high water table between 1 and 4 feet) include 36,746 acres
(10.2%); poorly drained and very poorly drained soils (high water table 1 foot above to 1 foot below the

Map 3
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surface) cover 45,822 acres (12.7%); and water encompasses 6,885 acres (1.9%). Drainage conditions
may affect agriculture suitability, dictate what type of vegetation grows and influence building
conditions (Map 3).

4. River Hydrology and Stream Flow

The Upper Manistee River watershed is much like that of the Au Sable River, with very stable seasonal
flows and a low river gradient. According to the Natural Rivers Plan (2003), the average river gradient is
four feet/mile, which constitutes “some riffles with modest hydraulic diversity.” One of the few human-
made factors that contributes to flow fluctuations is the control structure at Lake Margrethe, which
adjusts the outflow from the lake into the Upper Manistee depending on the lake level. In addition,
there are 12 dams in the rest of the watershed, mostly small capacity dams with low heads. The
following is an excerpt from the Natural Rivers Plan:

STREAM CHARACTERISTICS BY SEGMENT

Discharge rates, gradient and other characteristics of various segments of the river channel are
as follows:

Headwaters to M-72

From its source to the confluence of Frenchman’s Creek, the Manistee River follows a shallow,
winding, woody-cover filled course. River discharge at Mancelona Bridge is 17.6 cfs and the
gradient is 5.9 ft/mi. This section is characterized by areas of shallow water and a channel with
abundant vegetation and woody debris.

From Frenchman’s Creek to the M-72 Bridge, the flow and depth increase and the channel has
less woody debris. River discharge at County Road 612 is 116 cfs and gradient is 2.1 ft/mi.

M-72 to Wexford/Missaukee County Line

Between the M-72 Bridge and Sharon the channel widens and in most areas is practically lacking
the large woody debris that provides trout cover and insect habitat. River discharge at CCC
Bridge is 256 cfs. Gradient ranges from 2.2 to 9.8 ft/mi. in this stretch. This section has many
short, relatively shallow, fast riffles. The North Branch of the Manistee River enters the
mainstream at Sharon, resulting in a larger, deeper channel. River discharge at Sharon is 336 cfs.

North Branch of the Manistee River

The North Branch follows a slow, winding course through open marshlands, with beaver dams,
dense overhanging vegetation, and partly submerged woody debris. The North Branch has a
discharge rate of 26.4 cfs.

North of M-72, the river averages 30-50 feet wide and 1-3 feet deep. Between M-72 and the edge of the
planning boundary at the Wexford County line, the river increases from an average of 40-80 feet wide and
1-4 feet deep to 60-90 feet wide and some areas up to 10 feet deep.
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5. Water Chemistry Conditions

The Upper Manistee River is designated as a cold water stream and therefore needs to maintain proper
water temperatures, flow, and chemistry to support healthy populations of trout, as well as providing
good recreation opportunities and wildlife habitat. Sampling protocols have changed over time and the
remoteness and general high quality of this watershed contribute to inconsistent water quality and
chemistry data. However, the historical data provide a baseline to compare with during future
monitoring activities (see Chapter 7). Table 1.1contains water quality records for three different areas
within the watershed.

The optimal water temperature for rainbow trout is 54-64°F, while it is 52-61°F for brook trout and 54-
66°F for brown trout. (Fischenrich, 2000) In the Upper Manistee River, water temperatures have
historically fallen within or below these ranges, meaning that the water temperature is sufficient for
good trout habitat.

While dissolved oxygen is difficult to measure in streams because it fluctuates daily and with
temperature, it is important because it also affects the suitability of trout habitat. For rainbow, brook,
and brown trout, the optimal level of dissolved oxygen is above 7 mg/L. (Griffith Foundation, 2002) In
the Upper Manistee River watershed, the level of dissolved oxygen in the stream generally falls in the 9-
11 mg/L range and is therefore high enough for good trout habitat.

Conductivity measures how well a solution can carry electrical current, but it also indicates the amount
of dissolved solids (including nutrients like nitrogen and phosphorus) in the water. A constant
conductivity indicates a constant amount of dissolved solids, which determines the amount of water
that flows in and out of organisms through osmosis. In the Upper Manistee River watershed, the specific
conductance remained relatively steady, without large spikes or drops that could be detrimental to the
growth and survival of fish and other organisms.

In the Upper Manistee River watershed, the pH levels fluctuate around 8.0 in general, which is at the
upper range of the levels needed by aquatic organisms. (Griffith Foundation, 2002) It is also below the
state-mandated maximum of 9.0 and can therefore be considered appropriate for the quality of the
stream given all the other parameters.

The nutrients nitrogen and phosphorus are good indicators of human activity in a watershed and
accumulations of these nutrients can lead to eutrophication, depleted oxygen, and other problems in
the water. While the levels of these nutrients are expectedly higher in sites farther downstream in the
watershed, the amounts of each at different sites remained steady historically. It will be important in
the future to maintain or decrease nutrient input at upstream sites so that it doesn’t accumulate to
dangerous levels lower in the watershed.

The DEQ performed a Biological Survey of the Upper Manistee River and Selected Tributaries in 1999.
The survey was conducted according to Great Lakes and Environmental Assessment Section Procedure
51 and overall results indicate that the Upper Manistee River and its tributaries are high quality waters
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and are meeting water quality standards. The following are excerpts from the plan which indicate some
threats to the water bodies:

e Instream habitat quality in some segments of the upper Manistee River mainstem, as well as in
some tributaries, is negatively impacted by deposits of unconsolidated sands. Some sand
deposits were very extensive.

e Water chemistry data generated indicate the presence of high quality waters and did not
indicate the presence of contamination or general enrichment problems.

e Some fish communities are likely affected by thermal influences from man-made and beaver
impoundments.

e The macroinvertebrate community rated acceptable to excellent at the 10 locations evaluated.

e Stream channel characteristics in several locations have ranked “fair” because of 1’ to 2’ thick
unconsolidated sand deposits which, at times, covered 90% of the stream channel.

e Local habitat improvement efforts have had obvious beneficial effects in the headwater area of
the mainstem (Deward area). Four sand traps are operated in the upper portion of the
mainstem and the reduction in bedload is reflected in the “excellent” habitat quality rating for
the area. Very good amounts of gravel/cobble and LWD (large woody debris) were present as
well as an excellent variation in velocity/depth combinations.

e Inreference to the North Branch/Mecum Road crossing, authors of the assessment indicated
that “The obvious habitat limitations appeared to be caused largely by a terrible road stream
crossing.” The crossing consists of five culverts ranging in size from 3 feet to five feet and is
inadequate to convey the stream flow. This restriction caused sediment to accumulate upstream
of the crossing. Bedload transport and channel filling deposits were observed at least 100 yards
down the stream.
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Table 1.1: Manistee River Water Chemistry Data

Mean
Air Water pH (lab, Total Total Dissolved Specific Daily
Temperature | Temperature | standard | Nitrogen | Phospate | Oxygen Fecal Conductance | Flow
STORETID | Sample Date | (F) (F) units) (mg/L) (mg/L) (mg/L) Coliform | (umhos/cm) (CFS)
40007 | 4/24/1978 59 51 7.9 0.22 0.032 10.6 0 300
40007 | 9/11/1978 72 62 8.3 0.1 0.038 9.2 31 330
40007 | 3/28/1979 41 41 8.2 0.1 0.025 11.4 0 330
40007 | 10/3/1979 57 52 8.3 0.1 0.04 10.5 11 317
40007 | 3/17/1980 32 37 8.1 0.21 0.031 11.1 3 296
40007 | 8/12/1980 61 55 8.1 0.1 0.059 8.7 56 308
40007 2/9/1981 18 31 8.09 0.11 0.052 12.28 4 296
40007 9/9/1981 70 56 8.2 0.17 0.025 10.58 14 210
40007 | 2/17/1982 27 32 8 0.1 0.038 11.9 9 265
40010 5/2/1975 0.78 0.193
40010 | 9/18/1975 0.59 0.053
40010 | 3/23/1976 0.76 0.057
40010 | 11/18/1976 0.45 0.032
40010 | 3/15/1977 0.9 0.136
40010 9/7/1977 0.42 0.061
40010 | 4/24/1978 0.009
40010 | 9/11/1978 0.011
40010 | 3/28/1979 0.052
40010 | 10/3/1979 0.05
40010 | 3/17/1980 0.04
40010 | 8/12/1980 0.06
40010 2/9/1981 0.053
40010 9/9/1981 0.066
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Table 1.1: Manistee River Water Chemistry Data (cont.)

Mean
Air Water pH (lab, Total Dissolved Specific Daily
Temperature | Temperature | standard | Nitrogen | Phosphorus | Oxygen Fecal Conductance | Flow
STORETID | Sample Date | (F) (F) units) (mg/L) (mg/L) (mg/L) Coliform | (umhos/cm) (CFS)
200006 | 11/17/1967 37 8.2 0 12 100 209
200006 | 10/13/1970 50 8.4 0.02 10.6 290 193
200006 4/3/1973 41 7.8 0.02 10.8 10 260 322
200006 5/2/1973 52 7.8 0.07 9.9 10 270 292
200006 | 10/4/1973 48 8.1 0.01 9.3 10 188
200006 | 2/21/1974 34 7.9 0.01 12.3 10 310 174
200006 9/5/1974 49 8.1 0.01 10.4 60 290 177
200006 1/8/1975 39 8.1 0.01 12.2 40 300 175
200001 | 11/7/1967 34 39 11.4 102
200001 | 1/30/1968 43 37 7.9 0.02 9.4 100 96
200001 9/3/1968 75 63 8 0.01 11 91
40007 Manistee River at M-72
40010 Manistee River at US-131 Bridge
200006 Manistee River at M-72 Bridge; Frederick Twp.
200001 Manistee River at County Road 612
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6. Land Use/Land Cover

Upper Manistee River Watershed Management Plan

Determining current land cover conditions is essential in the watershed assessment process. The type

and intensity of land use can contribute to nonpoint source pollution if adequate prevention measures

are not implemented. Increasing development places higher demands on the natural resources when

forests, riparian lands and open spaces are converted to homes, roads and commercial centers. For this
analysis, we used the 1992 National Land Cover Data (NLCD) dataset from the United States Geological

Survey.

Table 1.2 depicts each land cover classification in the watershed by number of acres and percentage of

the total area.

Table 1.2: Land Cover Classification

Land Use Acres in Watershed Percentage of Watershed
Residential 557 0.2%

Barren 2,502 0.7%

Forest 257,749 71.3%

Pasture/Grass 29,471 8.2%

Crops 14,411 4.0%

Wetlands 51,073 14.1%

Water 5,837 1.6%

Total 361,600 100%

The following definitions describe the land cover classifications (Map 4).

Residential: Residential land includes residential dwelling structures such as single family or

duplexes, multi-family residential and mobile home parks. The total residential land use in the
watershed is 557 acres (0.2%). The largest concentration of people in the watershed is located
around Lake Margrethe, Manistee Lake, Bear Lake and scattered residential along the Manistee
River.

Barren: This includes “open land” and rangeland classifications such as herbaceous open land
and shrubland. Herbaceous open land is usually subjected to continuous disturbances such as
mowing, grazing or burning, and typically has a variety of grasses, sedges and clover. Shrubland
is land in transition from being open to becoming forested. It contains native shrubs and woody
plants like blackberry, dogwood, willow, sumac, and tag alder. The barren land in the Upper
Manistee River Watershed comprises 2,502 acres (0.7%) of the land area.
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Forest: Forest land areas are generally at least 10% covered by trees of any size. The forest
category includes upland hardwoods like maple and beech, other upland species like aspen and
birch, species of pine like red, white or jack pine, and other upland conifers like white spruce,
blue spruce, eastern hemlock, and balsam fir.

Lowland forest areas are dominated by tree species that grow in very wet soils. Lowland
hardwoods include ash, elm, soft maple, cottonwood and others. Lowland conifers include
cedar, tamarack, black and white spruce, and balsam fir. Forested areas in the watershed
comprise the majority of land cover with a total of 257,749 acres (71.3%) of the land area.

Pasture, Grassland: Pasture and grasslands include “open land” and rangeland classifications
such as barren land, herbaceous open land, and shrubland. Herbaceous open land is usually
subjected to continuous disturbance such as mowing, grazing, or burning, and typically it can
have a variety of grasses, sedges, and clovers. Shrubland is land in transition from being open to
becoming forested. It contains native shrubs and woody plants like blackberry, dogwood,
willow, sumac, and tag alder. Pasture and grassland account for 29,471 acres (8.2%) of the
watershed.

Crops: The agricultural land use category generally includes land that is used for the production
of food and fiber. These classes are cropland, orchards (including vineyards and ornamental
horticulture), confined feeding operations for livestock of any kind, permanent pasture lands,
farmsteads, greenhouse operations, and horse training areas. The total crop land in the
watershed is 14,411 acres (4.0%).

Wetlands: Wetlands are those areas where the water table is at or near the land surface for a
significant part of most years. Examples of wetlands are marshes, mudflats, wooded swamps,
shallow areas along rivers, lakes or ponds. Wetlands areas include both non-vegetated mud flats
and areas of hydrophytic vegetation. Wetlands in the Upper Manistee River Watershed cover
51,073 acres (14.1%) of the land.

Surface Water: The surface water category includes areas such as lakes, reservoirs, ponds, rivers
and streams. Surface water in the watershed covers 5,837 acres (1.6%) of the total land area.
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7. Demographics and Stakeholders

While there are no incorporated municipalities bordering the Upper Manistee River (the villages of
Mancelona and Kalkaska and the city of Grayling are just outside the watershed boundaries), there are
17 townships in each of the five counties that make up most of the watershed. The overall population of
the area has been increasing steadily since the 1930s, with increases much higher than the state average
in recent decades. The estimated population for the watershed as of 2000 was 10,041 people with an
average population density of 8.6 people/km?. This does not include the increase in population during
the summer months when vacationers are occupying second homes and the many campgrounds and
hotels in the area. There are over 3,500 seasonal and recreational homes in the watershed and more
than half of all homes are considered second homes (Kazmierski et al. 2002).

The age distribution of the watershed population includes about 15.9 percent at 65 years old or more,
well above the state average. This indicates that many of the homes may be retirement homes or larger
pieces of property bought or inherited before rising real estate prices and populations encouraged
division into smaller plots (Kazmierski et al. 2002).

The average median household income for the five watershed counties in 2000 was $32,579, $5,253
below the state average, while the percentage of persons below the poverty level is 11.9 percent,
slightly higher than the state average. Nearly 95 percent of the area’s residents are Caucasian (94.7
percent), followed by 1.5 percent from two or more racial backgrounds, 0.6 percent Native American,
0.3 percent African American/Black, and 0.2 percent Asian. All five counties have lower high school and
college graduation rates than the state average.
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8. Private and Public Lands

Just over half of the land ownership in the Upper Manistee River watershed is public, with 90% of that
being state forest, 7% state military land, and 2.2% owned by the State of Michigan in general (Map 5).
While the number of private landowners may increase in the future, the land they occupy will probably
stay about the same, increasing population density in some areas while public land area population
densities will stay about the same. Because of this distribution, Ml DNR, military officials, and other
state employees are important stakeholders in any watershed protection efforts. In addition to the
needs of the private landowners, the management needs for state forest and military land will need to
be considered when making any decisions about water quality or use of the river.

Map 5
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CHAPTER 2—WATER RESOURCE THREATS AND IMPAIRMENTS

A. Critical Area

Map 6

The critical area for the Upper
Manistee River Watershed includes all
of the riparian corridor because many
of the outreach programs are targeted
to those that live or recreate along the
river. The riparian zone is one of the
most important areas to protect in
order to preserve high-quality water
resources. It is estimated that even
though riparian areas comprise only 5%
of area—they are critical for the
survival of at least 75% of species.
While land use throughout the
watershed is important in determining
water quality, the nonpoint source
inventory focused on this critical zone
as a priority area for study.

In addition to the riparian area the
priority road/stream sites and
streambank erosion sites are also
identified as critical. These 14 sites are
responsible for contributing nearly 300
tons of sediment into the river system a
year. Map 6 shows the critical area of
the Upper Manistee River Watershed.
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B. Water Quality Standards: Designated and Desired Uses

Designated Uses
The primary criterion for water quality is whether the waterbody meets the designated uses recognized

and established by state and federal water quality programs. In Michigan, the goal is to have all waters
of the state meet all designated uses, as listed below.

Pursuant to the Water Resources Commission Act (P.A. 451 of 1994, part 31, R323.1100 of Part 4), all
surface waters of the State of Michigan are designated for and shall be protected for all of the following
uses:

Agriculture

Navigation

Industrial water supply

Public water supply at the point of water intake

Warmwater fishery

Other indigenous aquatic life and wildlife

Partial body contact recreation

Total body contact recreation between May 1 and October 31
. Coldwater fishery, if designated as such a waterbody

10. Fish consumption

©oNOU A WNE

1. Agriculture
Surface waters must consistently be a safe source for cropland irrigation and livestock

watering. The watershed consists of mainly very well drained soils and irrigation could be necessary in
certain types of agriculture. Producers rely on water free of harmful pathogens to keep their livestock
healthy. Traditional agriculture is not a very extensive land use in the planning area. The tilled cropland
is planted with potatoes and the remaining majority of agricultural land is pasture, fruit orchards, or
Christmas tree plantations.

2. Navigation
Waterways that are large enough for canoes or kayaks must maintain navigable

conditions. Obstructions that might prohibit passage or impede navigation are not permissible and may
limit this designated use. An increasing problem in many area lakes is the invasion of exotic species,
which could lead to impaired navigation.

3. Industrial Water Supply
Industrial water supplies must have cool temperatures and low turbidity for optimal

use. No surface water intakes for industrial water supplies exist within the planning area.

4, Public Water Supply at the Point of Intake
Municipal water supplies must meet water quality standards and be safe for use in

adequate amounts. There are no surface water intakes for public water supply in the planning area.

5. Warmwater Fishery
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A warmwater fishery is generally considered to have summer temperatures between 60
and 70 degrees Fahrenheit and is capable of supporting warmwater aquatic species year-round. The
watershed contains numerous lakes supporting a warmwater fishery.

6. Other Indigenous Aquatic Life and Wildlife
Aquatic life and other terrestrial wildlife in the ecosystem should be considered in all

management strategies. Keeping individual components of the ecosystem healthy is paramount to
keeping the entire ecosystem healthy.

7. Partial Body Contact Recreation
Partial Body Contact Recreation includes boating and other activities where the person’s

body is not totally submerged in the water but may come into contact with the water. Canoeing and
kayaking are major activities in the watershed and are important factors to consider when planning for
ecosystem health.

8. Total Body Contact Recreation
Total Body Contact Recreation includes swimming and other activities where a person’s

body comes into direct contact with the water. It is important to maintain water quality standards to
avoid the absorption of pollutants through the skin or accidental ingestion.

9. Coldwater Fishery
A coldwater fishery is considered to have summer temperatures below 60 degrees

Fahrenheit and to be able to support natural or stocked populations of brook trout. Healthy riparian
and in-stream habitat is essential to provide the necessary requirements of a coldwater fishery.

10. Fish Consumption*
Fish is recommended as part of a healthy diet, and consuming fish caught in Michigan’s

waters is common. The Michigan Department of Community Health (MDCH) issues regular advisories on
which sizes and species may have unsafe levels of chemicals like PCBs, mercury, and others. Eating fish
with these chemicals too often can cause them to build up in the body, resulting in illness.

*Michigan’s inland lakes, including those in the Upper Manistee River watershed, are included on the
Section 303(d) list for fish consumption. The DEQ is developing pollution prevention and abatement
strategies for the State of Michigan for mercury contamination and other related toxins and therefore
will not be discussed in the Watershed Management Plan.

If a waterbody or portion of a waterbody is not meeting these standards, it is considered by the state to
have “non-attainment” status. MDEQ annually publishes a non-attainment list. Currently, the Upper
Manistee or its tributaries are meeting water quality standards and is not on the non-attainment list.
Active designated uses within the Upper Manistee River Watershed are navigation, warmwater fishery,
other indigenous aquatic life and wildlife, partial body contact, total body contact, coldwater fishery,
agriculture, industrial water supply and fish consumption. In addition, the MDCH guidelines for fish
consumption in the Upper Manistee River allow unlimited consumption of fish 6-8 inches in length, and
for all larger fish one meal per week for men and one meal per month for women and children. As
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determined by the MDEQ Bioassessment, all the designated uses mandated by the State of Michigan are
meeting standards within the Upper Manistee River Watershed.

Table 2.1 highlights threats to the designated uses. Threats were identified through the field inventory
process and past surveys which have been conducted (Table 2.3 lists the specific pollutants threatening
the designated uses). As indicated by the Biological Survey conducted by the DEQ in 1999, several
sections of the mainstream and some tributaries are being degraded by unconsolidated sands. The
survey also found that thermal pollution from man-made and beaver impoundments is degrading
sections of streams designated as trout streams. The road stream crossing and streambank inventory
estimate that over 600 tons of sediment per year is entering the watershed. Because the Upper
Manistee River is very stable there are few rain events which will “flush” the sediment from the river.
This increased sediment threatens the coldwater fishery, warmwater fisher, and other aquatic species.
In addition, nutrient and pathogen inputs from riparian practices are also threatening some of the
designated uses. (A detailed list of pollutant loading can be found in Chapter 4.)

Table 2.1 lists the State of Michigan’s Designated Uses and those which are applicable to the Upper
Manistee Watershed.

Table 2.1: Threatened or Impaired Designated Uses
Designated Use Status of Designated Use
Agriculture Meeting designated use
Navigation Threatened
Industrial water supply Meeting designated use
Public water supply N/A
Warmwater fishery Threatened
Other indigenous aquatic life and wildlife Threatened
Partial body contact Threatened
Total body contact Threatened
Coldwater fishery Threatened
Fish consumption Threatened
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Desired Uses
In addition to the mandated designated uses, several desired uses have been identified by the steering

committee through a strong desire to conserve valuable areas for both aquatic and wildlife habitat and
incorporate pro-active watershed educational outreach programs. These desired uses are reflected
within the watershed management plan as key strategies to implement.

Table 2.2: Watershed Desired Uses

1. Support the coldwater salmonid fishery by increasing the natural reproduction of trout
populations through habitat improvement, erosion control and ensure waterways allow
unhindered fish passage.

2. Promote sustainable agriculture and irrigation through the implementation of best
management practices.

3. Promote eco-friendly timber production through implementation of best management
practices in the riparian corridor and near tributaries.

4. Endorse recreational use in a manner that prevents negative impacts on water quality
and wildlife habitat.

5. Conserve wildlife habitat with an emphasis on identifying and improving ecological
corridors through voluntary private land management.

6. Encourage wetland preservation for fish and wildlife habitat and water quality
benefits.

7. Improve fertilizer and septic tank practices among riparian landowners for water
quality benefits.

8. Promote water quality conservation to various stakeholder groups and increase
watershed awareness and stewardship.

9. Preserve environmentally sensitive and undeveloped areas and promote land
protection efforts.

10. Protect groundwater and surface water from pollution, diversion and excessive use.
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C. Known and Suspected Pollutants

Nutrients, sediment, temperature, and oils and greases were identified as the main pollutants of
concern that threaten the designated and desired uses of the Upper Manistee River watershed. Table
2.3 shows the designated use and the known and suspected pollutants threatening that particular use.
In most cases, a single designated use is being threatened by multiple pollutants.

Table 2.3: Watershed Known and Suspected Pollutants

Threatened Use Pollutants*

Sediment(k)

Nutrients(s)

Temperature(s)

Oils and Greases(s)
Hydrologic flow(s)

Solid wastes(k)

Mercury and other heavy metals(k)
Invasive species(k)
Pathogens(s)

Salts(s)
Hormones/Pharmaceuticals(s)
Toxins(s)

Sediment(k)

Nutrients(s)

Temperature(s)

Oils and Greases(s)

Hydrologic flow(s)

Solid wastes(k)

Mercury and other heavy metals(k)
Invasive species(k)
Pathogens(k)

Salts(s)
Hormones/Pharmaceuticals(s)
Toxins(s)

Sediment(k)

Nutrients(s)

Oils and Greases(s)

Mercury and other heavy metals(k)
Pathogens(s)

Invasive species(k)

Solid wastes(s)

Salts(s)
Hormones/Pharmaceuticals(s)
Toxins(s)

Coldwater fishery

Other indigenous aquatic life and wildlife

Warmwater fishery

Nutrients(s)
Partial and/or total body contact recreation Pathogens(s)
Solid wastes(s)

Sediment(s)
Navigation Nutrients(k)
Invasive species(k)

Fish Consumption Mercury and other heavy metals(k)

*k=known and s=suspected
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D. Sources and Causes of Pollutants
In order to address each of the above pollutants, it is important to identify the source of the problem
and the underlying cause for each. The watershed Steering Committee determined the sources and
causes of the pollutants and then prioritized them. Table 2.4 lists these pollutants, sources, and causes
as prioritized by the committee.

Upper Manistee River Watershed Management Plan

Table 2.4: Sources and Causes of Pollutants (listed in order of importance)

Pollutants Sources Causes
. Poor engineering
. - . Inadequately sized culverts
1. Poorly designed or failing .
. . Lack of erosion and surface run-off control
road/stream crossings
. Steep approaches
) . Culverts not aligned to original streambed
Sediment - -
. 19th century logging practices
. . Deforestation
2. Eroding streambanks .
. Human access and recreational pressures
. Sandy soils
3. Oil & gas well development [a. Resulting stream crossing from well development
. . . Overflow and poor maintenance of septic systems
1. Mismanaged or improperly Aging septic systems
Nutrients placed septic systems - RBINg septic sy

. Poor septic system design

2. Lawn fertilization

. Improper lawn fertilization in the riparian corridor

IThermal Pollution

1. Deforestation

. Removal of riparian canopy
. Poor BMPs in logging practices

2. Development and impervious
surfaces

. Sprawl due to lack of planning
. Lack of stormwater drainage management
. Poor construction practices

3. Numerous man-made dams
on mainstream and tributaries

. Private dam construction practices
. Private dam construction on tributaries

4. Beaver dams

. Lack of control of the beaver population

Pathogens

1. Septic systems

. Systems in place before regulations
. Undersized systems
. Poorly maintained systems

Oils and Greases

1. Poorly designed or failing
road/stream crossings

. Poor engineering

. Lack of erosion and surface run-off control
. Steep approaches

. Steep, bare or nonexistent embankments

2. ORV improper access

. Lack of enforcement and education of ORV users

3. Potential parking lots

O oojofla o TCoflo ool oo T ool ojofjo TCojoja o T ool o 6o T v

. Improper stormwater management
. Improper placement of parking areas in riparian

corridor

4. Refuse dumped near or in the

stream tributaries

. Lack of enforcement for people who dump

garbage
in the river or tributaries
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Table 2.4: Sources and Causes of Pollutants (cont.)

Pollutants

ISources

Causes

Hydrologic Flow

1. Poorly designed or failing
road/stream crossings

Q. Poor engineering

. Inadequately sized culverts

. Culverts not aligned to original streambed

2. Development and impervious
surfaces

. Lack of planning

. Lack of stormwater management

3. Deforestation

LT oo T

. Removal of trees and vegetation in the riparian

corridor and floodplain areas that help curtail the
erosive effects of flooding

Solid Waste

stream tributaries

1. Refuse dumped near or in thefa.

Lack of enforcement for people who dump
garbage in the river or tributaries

Invasive Species

1. Unintentional transport from
infested waterbodies

a. Lack of boater education or boater apathy

2. Transported by shipping
vessels

a. Lack of regulations on shipping

3. Intentional introduction for [a. Lack of education of the environmental impact of
personal or commercial use invasive species
Q. Natural Sources
Mercury and other heavy . . . .
1. Atmospheric deposition b. Incineration of coal
metals ;
c. Medical and other wastes
. 1. Human use and improper a. Lack of awareness regarding environmental
IToxins . . . .
disposal of harmful chemicals impacts of hazardous chemicals
Salts 1. Winter Road Maintenance [a. Lack of alternatives or funding for alternatives
. 1. Human use and improper .
Hormones/pharmacueticals prop a. Lack of alternatives

disposal
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CHAPTER 3—WATERSHED RESOURCE ASSESSMENT

A. Road/Stream Crossing Inventory

Sediment has been identified as one of the primary pollutants of water quality. Road/stream crossings
are often a conduit for this pollution when excessive soil from roads and/or eroding banks flows into a
stream. Sedimentation is an area of concern in flowing water systems because it directly affects the
diverse fauna within such a system. The purpose of this inventory was to identify and document all
road/stream crossing sites in the Upper Manistee River watershed. A total of 88 sites were located and
documented during the inventory.

1. Methods
Onsite field evaluations were performed to inventory each potential crossing. A Road/Stream

Crossing Field Data Form was completed at each site. A series of photographs was also taken to
document existing conditions at each crossing. Each site was visited to assess potential
problems that may contribute nonpoint source pollution and impact water quality. Data
collected at the crossings included detailed information about the location, road characteristics
(width, shoulder, drainage, approaches, surface), culvert condition, and erosion and runoff
problems. Stream characteristics such as width, depth, current, and substrate were also
recorded.

At each crossing, soil erosion was evaluated in terms of existing and potential conditions. In
addition, various physical measurements were made and each site was documented with an
inlet and outlet photograph. This information was compiled into a database for evaluation.

In order to help prioritize road/stream crossings for improvement, a severity ranking was given
at each site. The severity ranking was determined by using the scoring worksheet noted in
appendix B. However, a pretreatment site assessment will need to be conducted prior to Best
Management Practice (BMP) installation.

2. Results
Of the 88 road/stream crossing sites that were identified within the Upper Manistee River

Watershed, 2 sites ranked severe, 71 sites were ranked moderate, and 15 sites were ranked
minor. The problematic condition of sites inventoried is based predominately on road design;
road maintenance; the type, size, and placement of the watercourse crossing; and the
embankment vegetation and slope. See appendix B for more detailed site information.

3. Recommendations
Sites serving as delivery mechanisms of nonpoint source pollution, specifically those

road/stream crossings classified as severe or moderate, should have a system of BMPs put in
place. While the inventory recommends some potential treatments, on-site investigation,
engineering designs, and funding are all needed to implement the BMPs. Typical BMPs may
include such things as replacing an undersized culvert with a larger, bottomless version or a
bridge; lengthening the culvert in order to decrease the slope of the road embankment and
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reduce erosion; hardening the surface to reduce sand runoff; or, incorporating detention or
diversions to minimize the amount of pollutants directed to surface water. Detailed BMPs for
priority sites can be found in chapter 4.

Map 7
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B. Streambank Erosion Inventory

Moderately to severely eroding stream banks are sources of unwanted soil deposition to river systems.
The erosive action of flowing water can cause untold cubic yards of soil to fall into a stream, where it
becomes suspended and clouds water clarity, disturbs aquatic life, hinders navigation, and may
contribute excessive nutrients as they detach from soil particles. Additionally, severe streambank
erosion jeopardizes land integrity and may result in the loss of residential property.

In order to gain an overall indication of the severity, quantity, and location of streambank erosion sites
within the Upper Manistee River Watershed, a field re-inventory was conducted by Huron Pines during the
fall of 2006.

1. Methods

In September 2001, Huron Pines, in cooperation with Conservation Resource Alliance and the
Upper Manistee River Restoration Committee, completed an evaluation of streambank
stabilization projects on the Upper Manistee. This evaluation focused on inventorying new
erosion sites and assessing the stabilization work that had been completed on erosion sites
recognized in the original Upper Manistee Streambank Erosion Inventory and addendums.
Working together, Huron Pines and the Upper Manistee River Restoration Committee
determined the erosion sites from the evaluation that still need to be addressed. This
information guided the re-inventory process, in which Huron Pines visited each site and
collected data relevant to site accessibility, condition of the bank, percent of vegetative cover,
apparent cause of the erosion, bank slope, length and height, river conditions, soil types, and
recommended treatments. (The photographic record present on the attached inventory sheets
is the original photo from the streambank evaluation completed in 2001.) Sites were then
scored using a standard streambank erosion severity index. Both the data sheet and scoring
sheet can be found in appendix C.

2. Results

There were a total of 13 streambank erosion sites identified. All of the sites documented were
located on the Upper Manistee River. Of these sites six were ranked minor, four were ranked
moderate, and 1 was ranked severe. One site was not able to be located. Three of the erosions
sites were caused by only “natural” activities such as bends in the river, log jams, and bank
seepage. The other eight erosion sites were caused by human activities, in addition to the
influence of natural features. These activities include excessive foot traffic to the river, possible
dragging canoes along side of stairways and runoff from adjacent driveways.

3. Recommendations

Sites contributing nonpoint source pollution, specifically those road/stream crossings and
stream banks classified as severe or moderate, should have a system of BMPs put in place.
While the inventory recommends some potential treatments, on-site investigation, engineering
designs, and funding are all needed to implement the BMPs. Follow-up and cooperation with
landowners is also necessary. Typical BMPs may include such things as revegetating barren
streambanks, stabilizing the toe of the streambank, or using steps and/or fencing to manage
access at the site. Detailed BMPs for priority sites can be found in chapter 4.
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C. Agriculture

The steering committee discussed the need of whether or not to conduct an agriculture inventory.
Based on information from the Natural Resource Conservation Service (NRCS)-District Conservationist,
Kalkaska Conservation District, Upper Manistee River Restoration Committee and other members it was
decided that agriculture is not a significant source of nonpoint pollution in the Upper Manistee River
Watershed. Currently there is very little active agriculture and local resource professionals are not aware
of any priority sites specifically within the riparian corridor.
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D. Land Development Regulations to Protect Water Quality along the Upper Manistee River

Implementation of land use policies and regulations can be an important strategy used by local, state
and federal units of government for protecting water quality. In addition to their benefits for aquatic
resources, planning and zoning are tools used for ensuring the conservation of wildlife habitat,
protecting property values, and maintaining community character.

It is important to note that an effective program of land use planning is only a tool of watershed
protection. Even the best policies must be used in conjunction with educational outreach programs,
land protection for critical habitat areas, and on-the-ground implementation of Best Management
Practices. Likewise, the most well-intended of conservation and public outreach efforts will not be fully
effective in protecting water resources without a sound land use planning and zoning program in place.
Action and policy must work hand-in-hand for protecting water quality.

In the State of Michigan, planning and zoning are implemented at the township, municipal, or county
level. In addition to local planning and zoning standards, there are state regulations intended to help
conserve natural resources. Relevant state laws for water resource protection include (this is only a
brief summary, please see the respective law or contact MDEQ for more information):

Act 451, Part 91, Soil Erosion Control and Sedimentation Act
For earth changes within 500 feet of the shoreline.
Administered at the county level by Soil Erosion Officers.

Act 451, Part 303, Wetland Protection
Includes the dredging, draining, or filling of regulated wetlands.
Administered by the Michigan Department of Environmental Quality.

Act 451, Part 301, Inland Lakes & Streams Act
Covers almost all work done below the ordinary high water mark.
Administered by the Michigan Department of Environmental Quality.

Act 451, Part 305, Natural Rivers
Act that regulates setbacks and protection of vegetation along the river.
Administered by the Department of Natural Resources.

1. Purpose of the Natural Rivers Program
For the Manistee River, most of the key regulatory standards are contained within the Natural Rivers

Act. The Manistee was approved as a state-recognized Natural River in 2004. The purposes of the
Natural River regulations are to:

a) Promote the health, safety and general welfare; to prevent economic and ecological
damage due to misuse, unwise development patterns, overcrowding, and overuse within
the natural river district; and to preserve the values of the natural river district for the
benefit of present and future generations.

3-5



Upper Manistee River Watershed Management Plan

b) To protect the free-flowing condition, fish, aquatic and wildlife resources, water quality,
scenic and aesthetic qualities, and historical and recreational values of the Upper Manistee
River and adjoining land.

c) To prevent flood damage due to the interference with the natural floodplain characteristics
by excluding developments which are vulnerable to flood damage and which may reduce
the capacity of the floodway of the river to withstand flooding conditions.

d) To provide for uses that complement the natural characteristics of the natural river system.

e) To protect individuals from investing funds in structures that are proposed for location on
lands that are unsuited for such development because of high groundwater, erosion, or
vulnerability to flood damage.

2. Key Provisions in the Upper Manistee River Natural River Plan
The regulations within the Natural Rivers Program that have been enacted in order to protect the quality

of the river include:

o \Vegetative buffer zones (Greenbelts): With regard to minimizing the impact of
residential development along the waterfront, ensuring that natural vegetation is left
along the shoreline is generally the most important action that can be taken. Natural
vegetative buffer zones are made up of a mix of trees, shrubs, perennial plants, and
ground covers. A mowed lawn to the water’s edge is not a greenbelt. Vegetative buffers
help to filter nutrients, reduce erosion, and provide habitat. Much research has been
done through the years to determine the effectiveness of different types of buffers (e.g.,
greenbelts 100 feet wide have been found to reduce runoff by more than 90%).

Difficulties with having a “greenbelt ordinance” are that it can be hard to enforce, many
local officials and residents are unaware of what an effective greenbelt consists of,
historic patterns of development have already caused a loss of greeneblts in many areas
(and these that occurred prior to adoption of natural rivers or other zoning are
considered “grandfathered” in), zoning language is often poorly worded for proper
enforcement, and citizens are often unaware that there is an ordinance in place. Even
with the negatives, however, maintaining a greenbelt is essential to protecting water
resources.

For the Manistee River, a vegetative buffer of at least 75 feet in width is required.
Landowners may prune vegetation along the waterfront over a 50 ft wide area in order
to provide a filtered view of the river.

e Setbacks of structures along the waterfront are an important means of reducing the
amount of impervious surface near the water, helping to ensure that a greenbelt can be
maintained, and reducing the potential for serious resource problems. A structure that
is set back only 30 or 40 feet is more likely to be associated with negative impacts to
water resources than a structure 100 feet away from the water’s edge and setback
requirements should be regarded as a key element for water resource protection. For
the Manistee, a setback of 100ft is required.

e Minimum lot width is important for waterbodies because it ultimately determines the
number of homes that will be built on the water. The more homes, the more septic
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systems, user conflicts, degraded shorelines, and the more impervious cover— all of
which contribute to water resource problems. For the Manistee, a minimum of 200 ft is
required.

e Stormwater management is recognized as critical for keeping oils, greases, organic
debris, and trash from running directly into a waterbody. While stormwater control
measures are often taken during construction, the post-construction runoff of
stormwater is a problem that is often overlooked. Proper management should require
that new developments handle their own stormwater on-site, rather than get it off their
site as quickly as possible (which has been the historic management practice).

The Natural Rivers Act does have standards for the maximum amount of impervious
surface that can occur on a parcel which helps to minimize problems associated with
polluted stormwater runoff. This standard varies by parcel size, but for parcels over
80,000 sq. ft, no more than 10% of the lot can be covered by impervious surfaces.

Like any program that relies heavily on cooperation from the public, education is the key to success.
Landowners must be worked with cooperatively in such a way that helps them to better understand
why some of the above policies are necessary to protect the resource that they all enjoy, along with
more information on the how to go about doing things in a way that will protect the resource.

Finally, zoning regulations need to be enforced and followed up. Without enforcement, the majority
that make the effort to follow land use regulations are, in effect, penalized, as they have went to greater
effort and expense than those not following regulations. Such systems will eventually break down --
either most everyone will eventually give up on trying to follow the rules or the court system will not
hold up the regulations.

E. Historic Watershed Studies
Upper Manistee River Access Action Plan

The DNR reinstituted the Upper Manistee River Access Committee in 2004 after a two-year
hiatus and charged it with creating a report and recommendations for access on the river,
including an inventory of access points, impacts and conflicts, a management plan, and a public
review meeting. The committee identified legitimate uses and access site needs, and created a
database for each existing access point. Based on inventory results the Access Action Plan
identifies two sites as “immediate critical needs”. These sites are West Sharon Road access site
namely for safety concerns, and the Goose Creek Campground because of user conflicts, eroding
streambanks and a horse camp/crossing. The plan is included as Appendix A.

DNR Fisheries and Stream Temperature Surveys

The DNR conducted fisheries surveys in the Upper Manistee River watershed in 2004 and stream
temperature studies in 2005. The fisheries surveys were done using standard stream shocking
electrofishing gear and show an increase in brook trout populations (over the 2003 survey) at
the Cameron Bridge access point but a decrease in brown trout there. The other two sites, M-72
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and Mecum Road, showed a decrease in brook trout populations over the previous survey,
however, at Mecum road the pounds of brook trout per acre increased over the 2003 survey.
Two water temperature studies during the summer of 2005 showed a minimum temperature of
62.83 and 56.31 degrees Fahrenheit, a maximum temperature of 76.84 and 70.7 degrees
Fahrenheit, and an average of 70.18 and 63.61 degrees Fahrenheit for the months of June
through September.

Conservation Resource Atlas

The Grand Traverse Regional Land Conservancy in November 2004 published a report
prioritizing parcels in the Upper Manistee River watershed. Several conservation values were
prioritized including size of parcel, proximity to waters and wetlands, adjacency to other
protected lands and the presence of rare or endangered species, allowing the GTRLC to compare
and organize areas with specific conservation needs. In the watershed, about 9,910 acres were
scored as top priority conservation areas. (Prioritized areas are used for in-house planning only
and are not available to the general public.)

DEQ Biological Assessment

MDEQ staff conducted a biological survey of the Upper Manistee River and its tributaries during
August 17-September 2, 1999, and the report of the survey was published in March 2004.
Through data from 17 sampling stations located throughout the watershed, the DEQ staff
determined that the Manistee River and its tributaries remain high-quality waters, with high
percentages of trout, excellent macroinvertebrate communities, general good habitat quality,
and a fish community supporting the cold water designation of the river. (A detailed summary
can be found in Chapter 1.)

Upper Manistee River Shoreline Owner Characteristics, Management Preferences and Perceptions of
Environmental Change

In 2003, Charles M. Nelson and Brian Valentine published a report for the Michigan State
University Department of Park, Recreation and Tourism Resources detailing the watershed’s
property ownership, demographics, perceptions, opinions, and behaviors of the local
landowners. Through a mailed survey to 601 riparian landowners, they assessed the public
perceptions of environmental trends in the watershed (in general, people think the water
quality is improving) and resource manager performance (the Forest Service had the highest
performance rating for water quality, public access, shoreline appearance, security, and site
maintenance). Overall, the landowners in the watershed are involved and vocal about the river
and its management. The study also found that only 26% of landowners are permanent while
57% of landowners classify their property as second homes. In addition, 15% of non-permanent
owners indicated that it is “very likely” their property will be converted to a permanent
residence in the next five years.
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Upper Manistee River Recreation use and Access Site Assessment

Charles Nelson, Brian Valentine, and Joel Lynch of the Michigan State University Department of
Park, Recreation and Tourism Resources published a study in 2002 of the recreational use trends
on the Upper Manistee River. The team counted vehicles and administered a survey to gain
insight on use and recreation on the river. In addition, the team sent a survey to all riparian
landowners on the river to get their opinions of recreational use of the watershed. Topics
surveyed included money spent in the area, time spent in the area, reasons for using the Upper
Manistee, environmental concerns, and public access point maintenance. It was estimated that
over 1.2 million hours of daylight use occurred from April to September generating $3.5 million
dollars for area businesses.

Upper Manistee River Watershed Conservation Plan

In 2001, the Grand Traverse Regional Land Conservancy (GTRLC) commissioned a group of
graduate students from the University of Michigan School of Natural Resources to create a
conservation plan to guide GTRLC and other conservation organizations in their efforts to
protect the Upper Manistee River watershed. The project team used GIS to analyze and
prioritize sections of the watershed for conservation, as well as studying ecological threats to
the watershed and social and political factors that would affect conservation efforts.

Map 9 is from the Conservation Plan showing 18 different Conservation Focus Areas totaling
nearly 40,000 acres. The full plan can be found online at
http://www.snre.umich.edu/ecomgt/pubs/manistee.htm
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Map 9

Manistee River Assessment

The DNR published an assessment of the entire Manistee River watershed in 1998, giving an
overview of the historic and current characteristics of the watershed and the effects human
development has had on it, an assessment of the water and fishery quality currently, and a
section on management options for the major issues facing the watershed. Overall the water
quality of the watershed, especially the upper reaches was found to be high. The plan includes
in-depth descriptions of the fish communities in each segment of the watershed and is the
predecessor of the Natural Rivers plan. The appendix to this plan gives distribution maps and
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habitat needs for all the recorded fish species in the area along with historical photographs and
a copy of a Federal Energy Regulatory Commission settlement agreement. The assessment can
be found online at http://www.michigandnr.com/PUBLICATIONS/PDFS/ifr/ifrlibra/special/
reports/sr21/sr21Text.pdf.

Action Plan for Restoring and Maintaining the Fishery Resource and Recreational Value of the Upper
Manistee River System

In 1996, the Upper Manistee River Restoration Committee published a revised action plan for
managing the Upper Manistee watershed. This plan includes the goals and objectives for current
and future management, as well as an updated index of streambank erosion sites, an index of
fish cover and bank stabilization structures, and an index of public access points.

Goal I: Restore System Potential for Top-Ranked Trout Fishery Supported by Self-Sustaining
stocks

Accelerated Streambank Erosion

Remove Streambed Sediment-Uncover Gravel
Enhance Trout Cover

Maximize Instream Trout Production

Goal ll: Upgrade Use, Maintenance, and Protection of Streamside Lands

e Improve Traditional Public Access
e Secure Permanent Maintenance Funding
e Expedite “Natural River” Designation

1989 Streambank Erosion Inventory

As part of the 1988 long-range action plan drafted by the MI DNR for the Upper Manistee River
watershed, Huron Pines and the USDA Soil Conservation Service conducted a streambank
erosion inventory for the watershed. The initial results were supplemented in September 1988
and January 1989. Each site is shown with photos and maps, along with ratings of the severity of
erosion and recommendations to fix any problems. This survey is the predecessor to the current
streambank inventories of the watershed.
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CHAPTER 4—NONPOINT SOURCE POLLUTANT LOADING AND REDUCTIONS

Pollutant loading estimates were calculated to provide a baseline understanding of nonpoint pollution
entering the Upper Manistee Watershed. Although it is difficult to measure polluted runoff, several
models were applied to provide the most accurate description. Each model or calculation used and any
assumptions made are described under the specific sources of nonpoint pollution.

It is important to note that the following pollution calculations and load reductions are based on models
and not on chemical analysis conducted in the watershed. Although each model or calculation used is
based on sample testing and applied to the Upper Manistee River watershed, they are estimates only.

In addition, all load estimates and load reductions are for the critical area of the watershed. The critical
area is defined as that portion of the watershed which is most likely to impact water quality. The land
area within 1000 feet of surface water, priority road/stream crossings, and streambank erosion sites
serves as the critical area. While land use throughout the watershed is important in determining water
quality, nonpoint source pollution control is focused within critical area.

A. Critical Area Runoff and Pollutant Loading Based on Land Use Types

An overall watershed runoff analysis was completed using the Long-Term Hydrologic Impact Assessment
(L-THIA) model (www.ecn.purdue.edu/runoff). The model was designed by Purdue University with
cooperation from the U.S. EPA. Based on average annual runoff, soil conditions, land use type, and
impervious cover, the L-THIA model estimates runoff volume and depths, and expected nonpoint source
pollution loadings to water bodies.

To determine runoff and pollutant loading for current conditions the land use figures (circa 1992) were
used for the critical area. The following tables depict estimated runoff amounts and pollutant loading for
nitrogen, phosphorus, and sediment. Sediment was identified as the top pollutant of concern for the
Upper Manistee River watershed. Table 4.1 depicts sediment loading on a watershed scale based on
existing land use. Common sources of sediment include road/stream erosion, streambank erosion
(rivers), access sites/road ends, construction, and shoreline erosion (lakes).

Table 4.1: Average Annual Runoff (acre-ft*)and Sediment Loading Results

Average Annual Runoff Sediment Loading
(Ibs./year)
Land Use
Acres (2:::::) Acres Lbs./year

Low Density Residential 276 4.12 276 460
*Agriculture 1510 66.42 1510 19,365
Grass/pasture 3325 5.51 3325 15
Open Spaces 367 2.74 367 306
Forest 42,632 0 42,632 0
Water (inc. wetlands) 34,146 0 34,146 0
Total acres 82,256 82,256
Total annual volume 78.79 20,146

*Acre-feet=volume of water necessary to cover one acre to a depth of one foot (1 acre-ft=43,560 cu ft)
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Table 4.2 shows the estimated nitrogen and phosphorus loading on a watershed-wide scale. This

information was derived from the existing land use types in the watershed. The Upper Manistee

Watershed Steering Committee prioritized nutrient loading as the second highest pollutant of concern

to the watershed. Common sources of nutrient loading include riparian septic systems, fertilizer use,

livestock wastes, and stormwater runoff.

Table 4.2: Estimate of Phosphorous (P) and Nitrogen (N) loading to water bodies (Ibs/year)

Phosphorous Nitrogen
Land Use
Acres Runoff (Ibs.) Acres Runoff (Ibs.)
Low Density Residential 276 6 276 20
*Agriculture 1510 253 1510 796
Grass/pasture 3325 2 3325 10
Open Spaces 367 4 367 13
Forest 42,632 0 42,632 0
Water (inc. wetlands) 34,146 0 34,146 0
Total acres 82,256 82,256
Total annual loading (lbs) 263.2 839

The Upper Manistee River watershed is a high-quality river system that currently meets all of the State
of Michigan’s designated uses. Even though installing selected BMPs at erosion sites visibly contributing
nonpoint source pollution will help enhance the watershed and decrease pollution levels, the key to
protecting the watershed will be proactive measures to keep it at the water quality level it currently
exhibits. Increasing development and its associated impervious surfaces and runoff has the potential to
greatly disrupt the system. Understanding this, community leaders, residents, conservation groups, and
other stakeholders have an opportunity to manage growth in a manner that is beneficial to the
community’s needs as well as protecting their water resources, wildlife habitat, and rural character that
are the attraction for many people who live or recreate in the area.

(*Note: Runoff and pollutant numbers listed in the preceding tables for agriculture are much higher than
experienced in the watershed. Based on information provided by steering committee members
agriculture is not a significant source of nonpoint pollution in the watershed.)

B. Septic System Effluent

As more development occurs within rural areas that do not have centralized water management
systems, the reliance for on-site wastewater treatment (septic systems) becomes greater. There also
appears to be a greater demand to build vacation and retirement homes along water bodies or to
convert existing waterfront part-time dwellings to permanent residences. Septic systems can be very
efficient at treating wastewater if they are properly sited, installed correctly, and maintained regularly.
However, the cumulative impact of hundreds or thousands of individual septic systems within a
watershed can lead to increased eutrophication (aging) of the lakes.
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Septic systems typically consist of two components: a septic tank designed to intercept and hold
partially treated solids and a drainfield, which disperses wastewater to surrounding soils. Septic effluent
is the substance that passes through the tank to the drainfield and eventually filters through the soils.
The major water quality pollutants from septic effluent are nitrogen and pathogenic bacteria.
Phosphorus is also found in septic effluent but has a tendency to rapidly adhere to soil particles limiting
its ability to move to groundwater or adjacent surface water.

The most common shortcoming of septic systems is their inability to remove significant amounts of
nitrogen. Only 20% of nitrogen that passes through conventional septic systems is effectively removed,
although this number may be influenced by several factors (Siegrist and Janssen, 1989; Gold et al.,
1990). Once in the drainage field, organic nitrogen is easily converted into nitrates, which are quite
soluble and easily mobilized, thus increasing the potential for ground and surface water contamination
(WIDILHR, 1991).

Pathogenic bacteria, parasites, and viruses are also found in septic effluent. Improperly treated
wastewater from septic systems can contain unhealthy concentrations of bacteria and viruses harmful
to many organisms, including humans.

Pollutants not removed by septic systems can migrate into groundwater by leaching through the soils.
Much of the watershed is either excessively drained (sandy soils) which may not have adequate filtering
capacity before pollutants reach ground or surface water; or poorly drained (clayey soils) soils with
restricted permeability resulting in ponding during wet periods. Both of which posing a potential risk for
septic effluent to negatively impact water quality. Water bodies may also be directly affected if a nearby
system fails and the effluent ponds on or just below the soil surface.

It is difficult to estimate pollutant loading from septic systems. Many factors need to be considered
including soil type, age, condition, use of system, and proximity of system to ground and surface water.
However, numerous studies have been conducted sampling effluent from identified septic systems. The
following table was documented in the Onsite Wastewater Treatment Systems Manual published by the
US Environmental Protection Agency in 2002 depicting several septic effluent studies and their
associated pollutant levels. All of the studies in Table 4.3 documented septic effluent from residential
homes.
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Table 4.3: Characteristics of Domestic Septic Tank Effluent

Parameter University of Harkin, et Ronayne, et As?gcriies Ayres Associates
Wis. (1978) al. (1979) al. (1982) (1996)
(1993)

# tanks sampled 7 33 8 8 1

Location Wisconsin Wisconsin Oregon Florida Florida

# samples 150 140-215 56 36 3

BOD mg/L? 138 132 217 141 179

COD mg/L° 327 445 - - -

TSS mg/L* 49 87 146 161 59

TN mgN/L* 45 82 57.1 39 66

TP mgP/L® 13 21.8 - 11 17
QOil/grease mg/L - - - 36 37

r:gchI coliforms | ¢ 6.5 6.4 5.1-8.2 7.0

®Biological Oxygen Demand (BOD) is used to determine how much oxygen is being used by aerobic microorganisms in the water to decompose
organic matter. If aerobic bacteria are using too much of the dissolved oxygen in the water, there may not be enough left over for other aquatic
organisms.

®Chemical Oxygen Demand (COD) is the quantity of oxygen used in biological and non-biological oxidation of materials in water. The higher the
concentration the more oxygen the discharges demand from water bodies.

“Total Suspended Solids (TSS) is the amount of filterable solids in a water sample.

“Total Nitrogen (TN) is the organically bound nitrogen and ammonia in a water sample.

“Total Phosphorus (TP)

Since model estimates represent sources potentially generated, the actual amount that might ultimately
reach groundwater, well, or surface water is likely to be less. The opportunity for nutrient uptake is
greater in large watersheds with abundant wetlands, where shoreline buffers have high nutrient
removal potential, and where septic system setbacks are farther from adjacent waterbodies (e.g. 75-
foot setback from water compared to 50-foot setback).

For the purpose of the Upper Manistee River Watershed Management Plan, the figures from the Harkin
et al. study Evaluation of Mound Systems for Purification of Septic Tank Effluent were utilized. For the
purpose of this study estimates will be calculated for the nutrients nitrogen, phosphorous (the second
ranked pollutant in the watershed).

Unfortunately we were not able to obtain health department records for septic systems located along
the lakes and river. We do know however that all residences within the watershed use an on-site septic
system and based on conditions in northern Michigan it is safe to assume that numerous systems may
be compromised either from sub-standard installation and/or maintenance (placed too close to
waterbodies, not regularly inspected) or are undersized due to conversion from seasonal use to full-time
use. Based on a riparian survey conducted in 2002 for the Upper Manistee River Shoreline Owner
Characteristics, Management Preferences and Perceptions of Environmental Change we know that there
are 601 individual property owners along the Upper Manistee River, of which 25.8% are permanent
residents and 56.7% classify their ownership as second home. Based on this information we assume
approximately 83% of ownership will therefore have a septic system resulting in 498 systems (this
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number does not include systems around area lakes). (Note: 15% of survey respondents indicated that it

was very likely they would convert their second home to a permanent home within five years.)

Table 4.4: Septic System Pollutant Load Estimates-Residential Conventional System

Parameter Sample pollutant load # of septic systems | Estimate septic system effluent load
TN mg/L 82 498 40,836
TP mg/L 21.8 498 10,856

Numerous studies have been conducted researching the effectiveness of conventional septic systems
and alternative on-site waste treatment from reducing pollutant loads. The following table compares
effectiveness of different waste treatment practices and was provided by the U.S. EPA document
Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Waters.

Table 4.5: Conventional and Selected Alternative Septic System Effectiveness
O'n—site wasteyvater Average Effectiveness (total system reductions)
disposal practice

TSS (%) BOD (%) N (%) P (%) Pathogens
(logs)

Conventional Septic System 72 45 28 57 3.5
Mound System NA NA 44 NA NA
Anaerobic Upflow Filter 42 62 59 NA NA
Intermittent Sand Filter 92 92 55 80 3.2
Recirculating Sand Filter 90 92 64 80 2.9
Water Separation System 60 42 83 30 3.0
Constructed Wetlands 80 81 90 NA 4.0
* an average household of 4 occupants was assumed

The following table estimates load reductions for septic effluent in the Upper Manistee River Watershed

for conventional septic systems, intermittent sand filters, recirculating sand filters, and water separation

systems. Again, these figures are based on septic tank effluent, not discharge to ground or surface

water. If the on-site treatment facility is properly sited and maintained the surrounding soils should

effectively filter much of the effluent.

Table 4.6: Septic Effluent Load Reduction

Total septic . . . . .
Conventional Intermittent Recirculating Water Separation
Parameter |effluent . . .
. Septic System Sand Filter Sand Filter System
loading
o) (o) (o)
% amount  |% reduced |[amount % amount 7% amount
reduced reduced reduced
TNmg/L  |56,717 28 40,836 |55 25,522 |64 20,418 |83 9,641
TP mg/L 25,247 57 10,856 80 5,049 80 5,049 30 17,672
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C. Lawn Care Practices in the Riparian Zone

Lawn care practices by those living along water bodies can greatly influence the water quality of the
adjacent lake or stream. Maintaining or reestablishing a native vegetative buffer (greenbelt) along the
lake or river provides many benefits to water quality and wildlife habitat. Greenbelts help prevent
shoreline erosion, keep river temperatures cooler, provide important habitat for aquatic and terrestrial
wildlife, help reduce runoff, and filter pollutants before they can reach the water. The primary nutrient
that stimulates excess growth of plants in a lake is phosphorous. One pound of phosphorous can
produce up to 500 pounds of aquatic plant or algae growth once it washes into a lake (MNDNR, 1999).
Common sources of nutrient loading include riparian septic systems, fertilizer use, livestock wastes, and
stormwater runoff.

Results from the shoreline development survey were used to estimate the amount of phosphorous
entering the lakes within the watershed. Estimates were calculated for development along lakes and do
not include phosphorous loading from residential development along the river for two reasons:
phosphorous is typically the pollutant of concern in lake ecosystems and data were not available for
residential development and lot size along the Upper Manistee River. The total developed acres for the
lake were calculated and adjusted for the assumption that nearly 70% of riparian landowners fertilize
their lawns (Schueler, 2002). This provided the amount of developed acres receiving fertilizer
application.

A study was conducted in Minnesota by Lake Access where six small watersheds were selected as the
study sites. Three of the sites were located in a community where the use of fertilizer that contained
phosphorous was restricted and three were located in a community where there are no such
restrictions. Runoff from each of the study areas flowed to a single outlet pipe and phosphorous
samples were collected there. (There are other sources of phosphorous to aquatic systems including
grass clipping, leaves, and pet waste; however, there are no strong reasons that these alternate sources
differ among the study watersheds).

The study found that the phosphorous runoff was .22 pounds per acre of land in communities without
fertilizer restrictions, whereas .09 pounds of phosphorous runoff per acre of land was documented in
communities that have phosphorous free fertilizer ordinances. These findings were applied to the
number of developed lake acres within the Upper Manistee River watershed to estimate pollutant
loading and load reduction if residents used phosphorous-free fertilizers encouraged through education
or forced through ordinances.

In addition, the percent parcels with good greenbelts were also taken into consideration. It is estimated
that a good greenbelt reduces approximately 75% of runoff and associated pollutants (MDEQ, 1999). A
“good” greenbelt is one where minimal vegetation has been removed along the shoreline providing a
buffer between homes or other development and the adjacent waterbody.

The following is a description of how pollutant loading from fertilizer use was calculated using shoreline
inventory data and phosphorous loading information provided by Lake Access.
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Fertilized acres = Developed shoreline * 50 feet (depth) * 70% (residents that fertilize)
Phosphorous loading = Fertilized acres #.22 (P loading) or .09 (P reduction)
P loading: no greenbelt = Phosphorous loading *% of no greenbelt
P loading good greenbelt = Phosphorous loading *% good greenbelt #.25 (adj. for greenbelt filter
capacity)
Total phosphorous loading = P loading no greenbelt + P loading good greenbelt

Table 4.7 estimates pollutant loading from riparian fertilizer use.

Table 4.7: Phosphorous Loading from Riparian Fertilizer Use (lbs/year)

Developed Fertilized P loading: no P loading: good Total
Lake . .

Shoreline (miles) acres greenbelt greenbelt phosphorous
Margarethe 6.85 30 5.61 0.25 5.86
Manistee 5.2 22 4.11 0.18 4.29
Total 12.05 52 9.72 0.43 10.15

Table 4.8 calculates the estimated phosphorous loading if phosphorous free fertilizer is applied in place

of conventional fertilizers.

Table 4.8: Phosphorous Reduction from Residential Use-No Phosphorous Fertilizer (Ibs/year)

Developed Fertilized P loading: no P loading: good Total
Lake . .

Shoreline (miles) acres greenbelt greenbelt phosphorous
Margarethe | 6.85 30 2.29 0.10 2.39
Manistee 5.2 22 1.68 0.07 1.75
Total 12.05 52 3.97 0.17 4.14

The estimated total phosphorous loading with no restrictions or voluntary use of p-free fertilizer is 10.15
pounds per year. The estimated total phosphorous loading using P-free fertilizer is 4.14 pounds per year,
a load reduction of 6 pounds of phosphorous per year (60% reduction).

D. Road/Stream Crossing Pollutant Loading and Reduction Estimates

Eighty-eight road/stream crossing sites were located within the Manistee River Watershed. The
crossings ranged in size from a bridge over one hundred feet long to culverts twelve inches in diameter.
The majority of the crossings were on unpaved roads with one or multiple culverts controlling the water
flow under the road.

1. Road/stream crossing pollutant loading
Total sediment loading was calculated for each road/stream crossing site inventoried within the
watershed. Two equations were used to calculate sediment loading. First, the Revised Universal Soil
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Loss Equation (RUSLE) was used to calculate sediment discharge in tons per year and cubic yards
per year for each approach.
A=R #K *LS #C *P

= average annual soil loss in tons/acre
= rainfall-runoff erosivity factor
= soil erodibility factor
LS = slope factor
C= cover management factor
= support practice factor

For this application we used a cover management value of 1 for unpaved roads and a value of .12
for paved roads. The second method, Lateral Recession Rate (LRR), was used in an attempt to
assess the amount of soil loss occurring at each embankment.

LRR = Height * Width *Erosion Severity

The following values were used for erosion severity: Slight = .02, Moderate = .14, Severe = .4, and
Very Severe = .5. The total from each equation was added together for a total sediment loading
estimate per site.

Estimated sediment loading for road/stream crossings is 543 tons per year

In addition to sediment loading, phosphorus and nitrogen loading were calculated. High amounts of
nutrients in a water body accelerate vegetation and algae growth thus contributing to
eutrophication of surrounding lakes.

The amount of phosphorus and nitrogen attached to sediment was calculated using information
collected by USDA-ARS researchers. The estimate starts with an overall phosphorus concentration
of 0.0005 IbP/lb of soil and a nitrogen concentration of 0.001 IbN/Ib of soil. Soil texture is
determined and a correction factor is used to better estimate nutrient holding capacity of the soil
(MDEQ, 1999). Sand is the dominant soil texture for the Upper Manistee River watershed, thus a
correction factor of 0.85 was used.

Road/stream crossing phosphorus load estimate:
543 tons/yr *0.0005 IbP/Ib soil * 2000 Ib/ton *0.85 = 462 pounds of phosphorus per year
Road/stream crossing nitrogen load estimate:
543 tons/yr *0.001 IbN/Ib soil *2000 Ib/ton *0.85 = 923 pounds of nitrogen per year

2. Road/stream crossing load reductions
A total of ten sites were identified as priorities for future BMP installation and improvement
projects. The sites were chosen based on their sediment discharge and their impact on cold-water
fisheries. The suggested Best Management Practices are based on the site inventories and source of
nonpoint pollution. Improvement to 11% of the road/stream sites will result in 46% reduction of

sediment loading to the watershed.
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When implementing road/stream BMP’s, priority will be given to those sites listed in Table 4.9
because they are contributing the most sediment to the river system. However, additional factors
may be considered including the amount and availability of funding, feasibility of implementing
recommended BMPs, location in the watershed, and partner involvement. These factors may
contribute to the selection to a site other than those listed below.

a. Sediment Reduction
The load reduction estimates were made using the same approach for both road stream

crossings and streambank estimates for the embankments. A value of .75 was used in the Load
Reduction Estimate Spreadsheet (MDEQ, 1999) for the BMP efficiency. Vegetative buffers
remove 75% of sediment and this application closely resembles the suggested BM’s for each

site.
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Table 4.9: Sediment Load Reduction for Selected Road/Stream Crossing Sites

Estimated
Site Current Load Estimated
D Justification Suggested BMP's Loading Reduction Cost
tons/year
tons/year
Replace culvert: bridge 35’
387 Embankment erosion Harden ap‘proaches 2,556 ’ 113 100 $146,300
Long steep approaches Revegetation 1000 sq
Install diversion outlets 24
Shoulder/ditch runoff Stabilize shoulders 1000 sq’
399 Embankment erosion Harden approaches 1,320’ 18 15 227,900
Fish Passage Problem sReaprI]ace culvert: single 10'x6’
404 | Undersized/outlet erosion P 1,000’ 14 12 $25,066
. Harden approaches
Embankment erosion . 500 sq ft
Revegetation
Replace culvert: 40'x12’
Undersized/outlet erosion | bottomless arch
419 | Fish Passage problem Harden approaches 210’ 14 12 $40,300
Embankment erosion Install diversion outlets 1
Revegetation 80 sq ft
' ' Replace culvert: box 10'x6’
Undersized/outlet erosion | culvert 1 650°
421 | Long approaches Harden approaches 4' 16 14 $40,420
Embankment erosion Install diversion outlets
. 600 sq ft
Revegetation
Replace culvert: box o
Undersized/outlet erosion | culvert 10°'x6
424 . 100’ 23 20 $17,200
Poor alignment Harden approaches
. 500 sq ft
Revegetation
. Install log steps 30'x4’
425 E(r)r:]basrllézegt e:zj:hnes Harden approaches 625’ 19 17 $11,250
g papp Install diversion outlets 2
Replace culvert: bridge 35’
429 Embankment erosion Harden .apprfJaches 750’2 11 9 $125,440
Long steep approaches Install diversion outlets 1,200 sq
Revegetation ft
443 | Long steep approaches Harden approaches 1,300’ 12 10 $21,166
- . Replace bridge: bridge 35’
a4g | Failing bridge . Harden approaches 400’ 12 10 $116,500
Sand/soil over crossing .
Revegetation 500 sq ft
8 culverts
Replace culverts )
Harden approaches 9,911
Totals appre 9 251 221 $571,502
Install diversion outlets
. 5,100 sq
Revegetation ft
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cover management factor for unpaved roads is 1. The suggested BMP is to pave both
approaches lowering the cover management factor to .12.

b. Nutrient Reduction

Upper Manistee River Watershed Management Plan

The load reduction for the approach work was calculated using the RUSLE. The value for the

Because the pollutant load estimates for nutrients were based on sediment loading, the load

reduction estimated for phosphorus and nitrogen is based on the amount of sediment reduced

at each site.

Table 4.10: Phosphorus and Nitrogen Load Reduction for Selected Road/Stream Crossing Sites

Site Id Phosphorus (Ibs/year) Nitrogen (lbs/year)
Lij;r?\?gsr Redisz'lirzif(ear Lis:;r;;\;:r Estimate Reduction/Year

387 96 85 192 170
399 15 13 30 26
404 12 10 24 20
419 12 10 24 20
421 13 12 27 24
424 19 17 39 34
425 16 14 33 29
429 9 8 18 15
443 10 d 20 17
448 10 ? 21 19
Total 212 187 428 374
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E. Streambank Erosion Pollutant Loading and Reduction Estimates

There were a total of 13 streambank erosion sites identified. All of the sites documented were located
on the Upper Manistee River. Of these sites six were ranked minor, four were ranked moderate, and one
was ranked severe. One site was not located (based on the 2001 inventory). Three of the erosions sites
were caused by only “natural” activities such as bends in the river, log jams, and bank seepage. The
other eight erosion sites were caused by human activities, in addition to the influence of natural
features. These activities include excessive foot traffic to the river, possible dragging canoes along side
of stairways, and runoff from adjacent driveways.

1. Streambank pollutant loading

The Lateral Recession Rate (LRR) was used to estimate the amount of sediment loading on

identified streambank erosion sites. The following formula was used:

LRR = Height » Width *Erosion Severity

The following values were used for erosion severity: Slight = .02, Moderate = .14, Severe = .4, and
Very Severe = .5.

The estimated sediment loading for streambank erosion is 62 tons per year

The same calculations for estimating road stream nutrients were also applied to streambank
nutrient loading.
Streambank phosphorus load estimate:

62 tons/yr *0.0005 IbP/Ib soil * 2000 Ib/ton *0.85 = 53 pounds phosphorus per year
Streambank nitrogen load estimate:
62 tons/yr *0.001 IbN/Ib soil * 2000 Ib/ton *0.85 = 105 pounds of nitrogen per year

2. Streambank pollutant load reduction

Load reductions were calculated for the four most severe sites. Best Management Practices were
identified for each site reflecting the source and cause of sediment. In addition to these four
selected sites, there are several other locations exhibiting erosion caused by human activities,
which should be considered for future treatment. Improvement to 33% of the eroding streambanks
will result in a sediment load reduction of 57%.

When implementing streambank BMPs priority will be given to the sites listed in Table 4.11
because they are contributing the majority of sediment to the river. However, other factors
including landowner willingness, availability of funding, site location and accessibility, and partner
involvement may contribute to the selection of installing BMPs at erosion sites not listed below.

a. Sediment Reduction

The load reduction estimates for streambank erosion contributing sediment was based on the
size and severity of the erosion site. A value of .75 was used in the Load Reduction Estimate
Spreadsheet (MDEQ, 1999) for the BMP efficiency. Vegetative buffers remove 75% of
sediment and this application closely resembles the suggested BMP’s for each site.
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Table 4.11: Sediment Load Reduction for Selected Streambank Erosion Sites

Current Estimated Load .
Site P \ Loading Reduction Estimated
Justification Suggested BMP's Cost
ID (tons/year) (tons/year)
Runoff from ISr:;)trarH:\fc?ctrewroiabsig-logs ;89 At 8 6 $7,000
13A | Driveway leading to . , !
Canoe Livery Roadway Hardening 500
Access management TBD
Tree Revetments 75’
31C Bend in River, Steep Installation of bio-logs | 75’ 17 13 $6,500
Banks Revegetation 1150 sq ft
Access management TBD
Bend in River, High Tfee Revetments 109 14 10 $8,500
87A Steep Banks Riprap 25 '
Access management TBD
Revegetation 1200 sq ft
Bend in River, Extend Stairway 30’ 9 7 $8,000
90A : ) ’
Human Access Terracing 30
Access management TBD
Stormwater Basin 200 sq ft
Tree revetments 175’
Installation of bio-logs | 95’
Roadway Hardening 500’
Totals Revegetation 1350 sq ft 48 36 330,000
Riprap 25’
Extend Stairway 30’
Terracing 30’
Access management
b. Nutrient Reduction
Because the pollutant load estimates for nutrients were based on sediment loading, the load
reduction estimated for phosphorus and nitrogen is based on the amount of sediment reduced
at each site.
Table 4.12: Phosphorus and Nitrogen Load Reduction for Selected Streambank Erosion Sites
Site ID Phosphorus (Ibs/year) Nitrogen (Ibs/year)
Estimate Load/Year Estimate Reduction/Year Estimate Load/Year Estimate Reduction/Year
13A 7 5 13 10
31C 14 10 28 21
87A 12 9 23 17
90A 8 6 16 12
Total 11 30 80 60
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Table 4.13 lists the total pollutant loading, load reduction, and cost by source of pollutant including

road/stream crossing, streambank erosion and riparian fertilizer use. Load reductions for septic system

effluent use is not included in this table considering load reduction and costs highly dependent on the

system of BMP’s implemented.

Table 4.13: Total Load Reduction By Source of Pollution

Source Sediment (tons/year) Phosphorous (lbs/year) Nitrogen (lbs/year) Costs
Estimate Estimate Estimate Estimate Estimate Estimate
Load/Year | Reduction/Year | Load/Year | Reduction/Year | Load/Year | Reduction/Year
Road/Stream | 251 221 212 187 428 374 $571,502
Crossings
Streambank 48 36 41 30 80 60 $30,000
Erosion
Rlpa'r!an 10 6 $3,000
Fertilizer
Total 299 257 263 220 508 434 $604,502
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CHAPTER 5—WATERSHED GOALS, STRATEGIES AND FUNDING

The purpose of the Upper Manistee River Watershed Management Plan is to improve and protect the
water quality of the river system. Project goals were developed based on steering committee input, past
resource surveys conducted and the results of field inventories. The goals are aimed at protecting the
designated uses and ensuring the waters remain high-quality. Specific strategies are organized under
their respective goal and are designed to address the source of the problem.

Goals and strategies were developed and prioritized at various watershed partnership meetings and are
meant to address numerous watershed concerns. The strategies in the plan fall into one of two
categories: 1) Those focused at mitigating or restoring problem sites, or, 2) Those aimed at protecting
and ensuring the watershed remains high-quality.

Following the list of Goals and Strategies are tables showing the expected pollutants to be controlled,
potential system of Best Management Practices and estimated costs.

A. Project Goals

Goal 1: Protect, preserve and enhance the water quality of the Upper Manistee River,
tributaries, and lakes within the watershed for fisheries and other aquatic habitat through the
control of nonpoint source pollutants namely sediment and nutrients.

Goal 2: Protect, preserve, and enhance wildlife habitat and other environmentally sensitive
areas through the use of riparian greenbelts, permanent land protection, and other
waterfront best management practices.

Goal 3: Increase and develop citizen involvement/public awareness and responsible use of the
watershed through stewardship and education.

Goal 4: Safeguard navigation and recreational activities of the Upper Manistee River
Watershed.

Goal 5: Establish a voluntary Watershed Group and strategic plan to oversee the
implementation and the watershed management plan and the maintenance of restoration
activities.

Goal 6: Develop a water quality monitoring program and social evaluation criteria to ensure
water resources remain high-quality.

B. Action Plan: Strategies to Improve and Protect Water Quality

Under each strategy are the following categories:
e Lead organization(s) for ensuring this project is implemented: Group(s) responsible for each
strategy
o Milestones needed to execute this strategy: Sub-tasks to ensure the overall strategy is being
implemented (signs of success)
e Level of Effort: Specific details related to each strategy
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Water Quality Benefits: Load reduction figures where applicable, other water quality or habitat
benefits that cannot be quantified

Costs: Funding needed to implement each strategy

Funding Sources: The partners, programs, foundations, and grants where funding might be
sought

Evaluation methods: Methods to determine if the tasks are being implemented and whether
they are effective at reducing nonpoint pollution

Technical assistance: Support from experts other than the lead organization needed to properly
implement the strategy

Priority: Level of importance given to each goal

Protect, preserve and enhance the water quality of the Upper Manistee River, tributaries, and

lakes within the watershed for fisheries and other aquatic habitat through the control of nonpoint
source pollutants namely sediment and nutrients.

Strategy 1.1 Implement Best Management Practices (BMPs) at road/stream crossings identified
as problem sites for erosion, runoff, sediment delivery, fish passage, and restricted flow. (1-10
years)
Lead organization(s) for ensuring this project is implemented:
Huron Pines, Kalkaska County Road Commission
Milestones needed to execute this strategy:
e Conduct analysis of sites listed as moderate or severe in the nonpoint inventories in order to
prioritize sites, determine appropriate treatment, and develop engineering designs. (Year One)
e  Obtain funding to implement BMPs. (Year One, Three, Five, Seven, Nine)
e Stabilize X eroding road/stream crossings by implementing BMPs. (Year Two, Four, Six, Eight,
Ten)
Level of Effort: Ten road stream crossings repaired
Water Quality Benefits: 221 tons of sediment reduced yearly
Costs: $571,502
Funding Sources: 319 and CMI programs, Kalkaska Road Commission, US F&WS
Evaluation Methods: Before & after photos, stream assessment, calculate BMP load reduction
Technical Assistance: Engineering services
Priority: High

Strategy 1.2 Implement BMPs at streambank erosion sites along the river. (Years Two, Three, Four)
Lead organization(s) for ensuring this project is implemented:
Upper Manistee River Restoration Committee
Milestones needed to execute this strategy:
e Contact property owners of moderate and severe streambank erosion sites. (Year Two)
e Develop a cost-share program to help implement BMPs. (Year Two)
o Develop designs for sites with willing property owners. (Years Two, Three)
e  Stabilize streambanks. (Years Three, Four)
Level of Effort: Restore four eroding streambanks
Water Quality Benefits: 36 tons of sediment reduced yearly
Costs: $30,000
Funding Sources: US F&WS, property owners, 319 and CMI programs, NRCS, Trout Unlimited
Evaluation Methods: Before & after photos, calculate BMP load reduction, stream assessment
Technical Assistance: Engineering services
Priority: High
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Strategy 1.3 Identify and inventory existing impoundments within the watershed.
Lead organization(s) for ensuring this project is implemented:
Upper Manistee River Restoration Committee, Huron Pines
Milestones needed to execute this strategy:
e  Work with DEQ and DNR to form a collaborative effort to address impoundments. (Year Two)
e Document condition, ownership, and impact on watershed of all human-made impoundments.
(Years Two, Three)
e Host public meeting and share results with the community. (Years Three)
o Develop treatment options, such as removal, repair, lowering of the dam, etc, on a site by site
basis. (Years Three thru Eight)
e Repair, replace, or remove impoundments that are significantly disrupting the river’s flow
regime. (Years Two thru Eight)
Level of Effort: Inventory all streams for man-made impoundments
Water Quality Benefits: Restore more natural flow regime, improve fish passage, and increase stream
diversity.
Costs: $150,000
Funding Sources: US Army Corps of Engineers, US F&WS
Evaluation Methods: Establish monitoring program (temperature, flow) and document number and
locations of impoundments removed
Technical Assistance: Engineering services
Priority: Medium

Strategy 1.4 In areas where development and associated transportation system is directly discharging
stormwater runoff to surface water; work with the site owner/developer to implement a retrofit of the
drainage system so that it is treated or redirected away from surface water. (Years Three, Four, Five)
Lead organization(s) for ensuring this project is implemented:
Huron Pines

Milestones needed to execute this strategy:

e Review sites where direct discharge is occurring and meet with property owners to discuss

conceptual solutions. (Annual)

e Develop a funding mechanism to address historic problem sites. (Years Four, Five)

e Complete detailed engineering designs (Years Four, Five)

e Install stormwater BMPs. (Years Four, Five)
Level of Effort: Developed areas
Water Quality Benefits: Reduce runoff, sediment, nutrients, oils & grease, salts, etc. Decrease
temperature of surface water, and decrease fluctuating flows associated with stormwater runoff.
Costs: $100,000
Funding Sources: 319 and CMI programs, landowner
Evaluation Methods: Water quality sampling at stormwater outfall
Technical Assistance: Engineering services
Priority: Low

Strategy 1.5 Promote the use of Low Impact Development (LID) and/or Better Site Design techniques to
ensure future development does not increase runoff to the river. (Years One thru Ten)
Lead organization(s) for ensuring this project is implemented:
Huron Pines
Milestones needed to execute this strategy:
e Conduct presentations to Planning Commission, townships, Homebuilder’s Association, Road
Commission, and land developers. (Bi-yearly)
e  Work with County to ensure that basic Better Site Design standards are included in zoning
ordinance. (Years One, Two)
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e Identify local land developer to model an example of this concept in a new development in the
region, showcasing the economic, social, and environmental benefits.
Level of Effort: Thirteen townships, 4 counties
Water Quality Benefits: Reduce polluted runoff and sediment to water bodies, mimic natural infiltration
to groundwater
Costs: $33,000
Funding Sources: 319 and CMI programs
Evaluation Methods: Review new site plan designs
Technical Assistance: Engineering services
Priority: Medium

Strategy 1.6 Implement ordinance to require inspection of septic systems every several years or at the
time of property transfer, with requirements of upgrades for substandard systems. (Years One, Three,
Four)
Lead organization(s) for ensuring this project is implemented:

District Health Department

Milestones needed to execute this strategy:

e Adopt ordinance. (Year One)

e Begin inspection program, phased in over several years. (Year Three)

e Develop and maintain database for all on-site wastewater treatment systems. (Annual)

e Develop a cost-share funding program to assist property owners and reduce the expense of
installing on-site wastewater treatment systems at those sites where substandard systems are
presently located. (Year Three, Four)

Level of Effort: Watershed wide, particularly Kalkaska County
Water Quality Benefits: Reductions based on new system installed
Costs: $3,000

Funding Sources: 319 and CMI programs

Evaluation Methods: Water chemistry and E. coli sampling
Technical Assistance: N/A

Priority: High

Strategy 1.7 Implement Best Management Practices (BMPs) at sites identified as problem sites
due to their proximity to the river, including forest harvesting. (1-10 years)
Lead organization(s) for ensuring this project is implemented:
Conservation Resource Alliance, DNR
Milestones needed to execute this strategy:
e  Work with DNR to identify forestry practices which might impact water quality of the Manistee
River (timber cutting near the river, logging roads, etc.). (Year One)
e  Conduct analysis of sites listed as moderate or severe in order to prioritize sites, determine
appropriate treatment, and develop engineering designs. (Year Two)
e  Obtain funding to implement BMPs. (Year One, Three, Five, Seven, Nine)
Level of Effort: Riparian corridor
Water Quality Benefits: Protection of wildlife corridor, reduction of erosion and sediment.
Costs: $120,000
Funding Sources: 319 programs, DNR, US F&WS
Evaluation Methods: Before & after photos, stream assessment, calculate BMP load reduction
Technical Assistance: Engineering services
Priority: Medium
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Goal 2: Protect, preserve, and enhance wildlife habitat and other environmentally sensitive areas
through the use of riparian greenbelts, permanent land protection, and other waterfront best
management practices.

Strategy 2.1 Provide technical staff or program to assist property owners with re-establishing native
vegetation along the waterfront and assist with appropriate turf management techniques, etc. (Years One
thru Ten)
Lead organization(s) for ensuring this project is implemented:
Kalkaska Conservation District and MSU Extension
Milestones needed to execute this strategy:
e Promote soil testing program and the use of no-phosphorous fertilizers to property owners.
(Annual)
e Use Real Estate Agents and local contractors to distribute materials to future property owners on
lakefront/riverfront friendly property management techniques. (Annual)
e  Mail information to all lakefront property owners with poor greenbelts and offer free on-site
visits to provide them with practical suggestions. (Bi-yearly)
Level of Effort: Riparian corridor—276 residential acres
Water Quality Benefits: 60% reduction in phosphorous loading from residential lawns
Costs: $8,000/year ($80,000)
Funding Sources: Private foundations, 319 and CMI programs, Great Lakes Commission
Evaluation Methods: Before & after photos, document number of reestablished greenbelts, calculate
load reductions.
Technical Assistance: Erosion control/landscaping professional
Priority: High

Strategy 2.2 Place voluntary conservation easements and other permanent land protection options on
10,000 acres of significant ecological properties identified by Grand Traverse Regional Land Conservancy.
(Years One thru Ten)
Lead organization(s) for ensuring this project is implemented:

Grand Traverse Regional Land Conservancy, HeadWaters Land Conservancy

Milestones needed to execute this strategy:
e Promote the concept of permanent land protection options to landowners in the watershed.
(Annual)
e Target properties which ranked as Top Priority in the Conservation Resource Atlas: 2004. (Year
One)
e  Obtain funding to direct staff to work in the Upper Manistee Watershed. (Bi-yearly)
e Develop permanent deed restrictions with property owners. (Annual)
Level of Effort: 10,000 acres of riparian land
Water Quality Benefits: Protection of wildlife and unique watershed features. Reduction of 8 tons of
sediment, 232 Ibs. P, 740 lbs. N (based on land conversion from forested to low-density residential).
Costs: $250,000
Funding Sources: Private funding, 319 programs
Evaluation Methods: Document number of easements (acres), river miles and wetlands protected;
perform land conversion runoff calculations.
Technical Assistance: N/A
Priority: High

Strategy 2.3 Revisit and Update periodically the Conservation Resource Atlas: 2004 to identify key
ecological corridors and habitat areas.
Lead organization(s) for ensuring this project is implemented:

Grand Traverse Regional Land Conservancy
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Milestones needed to execute this strategy:
e  Work with resource professionals and develop criteria to determine what constitutes a
significant ecological area in the watershed. (Year One, Two)
e Use GIS to identify and map all of the parcels meeting the criteria. (Year One, Two)
e Use map to prioritize potential conservation easements. (Year Two)
Level of Effort: Watershed-wide
Water Quality Benefits: Prioritize sensitive habitats for the protection of water quality.
Costs: $10,000
Funding Sources: Private foundations, 319 and CMI programs
Evaluation Methods: Peer review
Technical Assistance: GIS professional
Priority: Low

Strategy 2.4 Educate the public on steps they can take to help manage aquatic nuisance species.
Lead organization(s) for ensuring this project is implemented:
Huron Pines, Conservation Resource Alliance
Milestones needed to execute this strategy:
e Obtain and/or print informational cards and/or pamphlets. (Year One)
e Distribute information through mailings and/or on site delivery. (Year One)
e Secure funding for implementation. (Year Two)
Level of Effort: Approximately 6,000 water acres
Water Quality Benefits: Reduction of invasive aquatic species.
Costs:  $2,000 yearly ($20,000)
Funding Sources: National Fish & Wildlife Foundation, USF&WS, Sea Grant, DEQ
Evaluation Methods: Inventory areas affected pre-post educational mailing
Technical Assistance: N/A
Priority: Medium

Strategy 2.5 Initiate Eurasian Watermilfoil management program in area lakes.
Lead organization(s) for ensuring this project is implemented:
Huron Pines

Milestones needed to execute this strategy:

e Inform public on treatment options. (Year One)

e Secure funding for implementation. (Year Two)

e Conduct inspections for aquatic nuisance species at likely “hotspots” (i.e. boat launches, marinas

etc.). (Year Two)

e Coordinate treatment as needed. (Year Three)
Level of Effort: Approximately 6,000 water acres
Water Quality Benefits: Reduction of invasive aquatic species.
Costs:  $5,000 yearly ($50,000) (treatment costs will be significantly higher)
Funding Sources: National Fish & Wildlife Foundation, USF&WS, Sea Grant, DEQ
Evaluation Methods: Inventory sites pre-post treatments, track number of acres affected, document with
photos.
Technical Assistance: Aquatic plants specialist
Priority: Medium

Strategy 2.6 Work with riparian property owners to conduct yearly monitoring programs of aquatic
nuisance species as needed.
Lead organization(s) for ensuring this project is implemented:
Huron Pines
Milestones needed to execute this strategy:
e  Record and summarize findings. (Year One)
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e  Track trends. (Annual)
e Keep abreast of new methods of treatment. (Annual)
Level of Effort: Approximately 6,000 water acres
Water Quality Benefits: Reduction of invasive aquatic species.
Costs: Volunteer
Funding Sources: National Fish & Wildlife Foundation, USF&WS, Sea Grant, DEQ
Evaluation Methods: Monitoring results kept up-to-date
Technical Assistance: Plant identification training
Priority: High
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Goal 3: Increase and develop citizen involvement/public awareness and responsible use of the
watershed through stewardship and education.

Strategy 3.1 Work with local officials and residents to understand the guidelines and enforce the Natural
Rivers Designation.
Lead organization(s) for ensuring this project is implemented:

Michigan Department of Natural Resources

Milestones needed to execute this strategy:

e Distribute materials and host workshops informing land developers, contractors, zoning board of
appeals, real estate agents, townships, riparian landowners, landscape companies and lawn care
professionals of the Natural Rivers Designation. (Year One)

e Provide alternatives to traditional landscaping and lawncare practices (Year Two)

Level of Effort: Watershed

Water Quality Benefits: Reduced impervious surface near water bodies, reduced polluted runoff,
decreased construction infringement to water bodies, wildlife habitat improvement, increased privacy.
Costs: $3,000/year ($30,000)

Funding Sources: DNR

Evaluation Methods: Post-survey of workshops, document pre and post violations to the Natural Rivers

policy.
Technical Assistance: N/A
Priority: High

Strategy 3.2 Conduct regular presentations and disseminate materials to community organizations and
property owners to link the concept of land use stewardship and high water quality. (Years Two thru Ten)
Lead organization(s) for ensuring this project is implemented:

Conservation Resource Alliance, Conservation Districts

Milestones needed to execute this strategy:
e  Provide technical assistance to landowners wishing to improve wildlife habitat and water
resources. (Annual)
e  Provide maps of land cover and natural features to county planning officials, townships, and
resource agencies. (Year Two)
Level of Effort: Watershed residents, community organizations
Water Quality Benefits: Protection of high quality resources through sound planning and stewardship.
Costs: $3,000 yearly ($30,000)
Funding Sources: Private foundations
Evaluation Methods: Property owner survey
Technical Assistance: N/A
Priority: High

Strategy 3.3 Conduct intensive educational program to demonstrate shoreline-friendly methods of
erosion control and minimize nutrient input. (Years One, Two, Three, Four)
Lead organization(s) for ensuring this project is implemented:
Huron Pines
Milestones needed to execute this strategy:
e  Using existing educational materials, conduct a direct mailing to property owners. (Years One,
Three)
e  Conduct soil erosion workshop for contractors and landscapers to improve their practices with
regard to new construction. (Years Two, Four)
e Develop two or three bio-technical erosion control demonstration sites and conduct a public tour
for property owners. (Years Two, Three, Four)
Level of Effort: Approximately 600 riparian residents
Water Quality Benefits: Encourage water quality and habitat protection.
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Costs: $2,000 every 2 years ($10,000)

Funding Sources: Private foundations, 319 and CMI programs
Evaluation Methods: Attendees at workshops, post workshop survey
Technical Assistance: Groundwater Stewardship Program

Priority: High

Strategy 3.4 Host contractor workshops to encourage water quality protection strategies (i.e. Natural
Rivers Designation and bio-engineering practices.)
Lead organization(s) for ensuring this project is implemented:

Conservation Resource Alliance

Milestones needed to execute this strategy:
e Identify contractors (Year One)
e Distribute/create materials (Year One)
e Host workshops including hands-on demonstrations of bio-engineering practices (Year one, two)
Level of Effort: Watershed
Water Quality Benefits: Encourage water quality and habitat protection.
Costs: $3,000 year ($30,000)
Funding Sources: Local sponsors, foundations
Evaluation Methods: Post-survey of workshop, document changing practices along river/lake front.
Technical Assistance: N/A
Priority: Medium

Strategy 3.5 Host an Annual Upper Manistee River Day to focus on those actions the community can take
to help care for the river system. (Year One thru Ten)
Lead organization(s) for ensuring this project is implemented:

Conservation District

Milestones needed to execute this strategy:
e  Plan, publicize and host the event. (Annual)
Level of Effort: Watershed residents, school groups, service groups
Water Quality Benefits: Promote pubic involvement, increase awareness of the watershed, encourage
water friendly stewardship practices to attendees.
Costs: $2,000 year ($20,000)
Funding Sources: Local sponsors
Evaluation Methods: Attendance, survey attendees
Technical Assistance: Resource professionals
Priority: Medium

Strategy 3.6 Establish a Speakers Forum to meet with various target audiences and distribute literature
(Year One thru Ten)
Lead organization(s) for ensuring this project is implemented:

Conservation District

Milestones needed to execute this strategy:
e  Educate willing participants so they can present watershed information to various civic groups.
(Year One, Two)
e Present information to target audiences. (Annual)
Level of Effort: Riparian landowners, local officials, developers, school groups
Water Quality Benefits: Promote pubic involvement, increase awareness of the watershed, encourage
water friendly stewardship practices to attendees.
Costs: $3,000/year ($30,000)
Funding Sources: Local sponsors, private foundations, 319 and CMI program
Evaluation Methods: Interview participants
Technical Assistance: Resource professionals
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Priority: Medium

Strategy 3.7 Create a resource library of recommended practices for riparian homeowners (lawn care
practices), local officials (regulations to protect water quality and habitat), teachers (learning tools for
students), and other stakeholders. (Year One, Two)
Lead organization(s) for ensuring this project is implemented:

Huron Pines

Milestones needed to execute this strategy:
e  Gather resource information. (Year One)
e  Compile information and provide to local libraries, conservation district, MSUE, and other
appropriate locations. (Year Two)
e Update resource library as necessary (Year three thru ten)
Level of Effort: Riparian landowners, local officials, teachers
Water Quality Benefits: Document water resource protection and make available to target audiences.
Encourage water quality and habitat protection.
Costs: $5,000 first year; $1,000 annual updates ($15,000 total)
Funding Sources: Local sponsors, private foundations, 319 and CMI program
Evaluation Methods: Survey viewers for feedback on content
Technical Assistance: Resource professionals/organizations
Priority: Medium

Strategy 3.8 Conduct septic system outreach program to educate property owners regarding
maintenance and management of their systems. (Year Two)
Lead organization(s) for ensuring this project is implemented:
District Health Department
Milestones needed to execute this strategy:
o Develop and submit press releases to media and use already-developed information for mailing
to property owners. (Year Two)
e Contact septic pumpers and set up a promotional, reduced-cost inspection and pump-out of
septic system for property owners calling at a certain time such as during a “watershed week”.
(Year Two)
Level of Effort: Approximately 600 riparian residents
Water Quality Benefits: Property owner pre-post survey
Costs: $2,000 year ($20,000)
Funding Sources: Education grants, private foundations
Evaluation Methods: Property owner pre- and post-survey
Technical Assistance: N/A
Priority: High
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Goal 4: Safeguard navigation and recreational activities of the Upper Manistee River Watershed.

Strategy 4.1 Implement recommendations in the Upper Manistee River Access Action Plan, ensure proper
maintenance, ensure that sites are designed/and or maintained while preventing overuse, and implement
BMPs at those sites contributing nonpoint source pollution. (Years One, Two, Nine, Ten)
Lead organization(s) for ensuring this project is implemented:
Upper Manistee River Restoration Committee, Michigan Department of Natural Resources
Milestones needed to execute this strategy:
e Implement an “Adopt an Access Site” program, where local conservation and service groups take
responsibility for designated access sites and ensure each site is properly maintained. (Year One)
e  Obtain funding and implement recommendations as needed. (Year Two, Ten)
Level of Effort: 9 access sites
Water Quality Benefits: Reduction of erosion at un-authorized sites, directing river traffic to designated
sites with proper facilities, increased safety at sites.
Costs: $50,000
Funding Sources: Local service/conservation groups
Evaluation Methods: Before & after photos, load reduction calculation after BMP installation
Technical Assistance: Engineering services
Priority: High

Strategy 4.2 Promote responsible guidelines to reduce future conflicts from activities such as fishing,
canoeing, lake activities, etc. (Year Two, Three)
Lead organization for ensuring this project is implemented:

Upper Manistee River Restoration Committee

Milestones needed to execute this strategy:
e  Bring in various stakeholder/user groups and develop guidelines. (Year Two)
e  Post signage at access points and send out news releases. (Year Three)
Level of Effort: Recreational users
Water Quality Benefits: Awareness and responsible use of water resources.
Costs: $8,000
Funding Sources: Local sponsors, DNR
Evaluation Methods: Interview property owners and recreational users (guides, fisherman, canoeists)
Technical Assistance: Fishery/wildlife biologist
Priority: Low

Strategy 4.3 Work with regulatory officials to enforce trespassing laws along the banks of the river in
order to reduce erosion and litter from recreational users. (Year One thru Ten)
Lead organization(s) for ensuring this project is implemented:
MDNR Conservation Officer and County Prosecutor’s Office, Upper Manistee River
Association

Milestones needed to execute this strategy:
e  Work with local law enforcement to organize a collaborative monitoring program. (Year One)
e Conduct an intensive monitoring and enforcement effort at peak trespassing time such as holiday
weekends at identified problem areas. (Annual)
e Write tickets to violators. (Annual)
e  Prosecute violators. (Annual)
e Publicize penalties. (Annual)
Level of Effort: Watershed
Water Quality Benefits: Reduction of streambank erosion.
Costs: SO
Funding Sources: N/A

5-11



Upper Manistee River Watershed Management Plan

Evaluation Methods: Document number of violations, interview property owners and Conservation

Officers
Technical Assistance: Law enforcement

Priority: Low
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Goal 5: Establish a voluntary Watershed Group and strategic plan to oversee the implementation and
the watershed management plan and the maintenance of restoration activities.

Strategy 5.1 Establish and maintain a permanent Upper Manistee River Watershed Group to address
concerns related to the river system or encourage an existing committee to fulfill this role. (Annual)
Lead organization(s) for ensuring this project is implemented:

Huron Pines, Conservation Resource Alliance

Milestones needed to execute this strategy:
e  Obtain a commitment and Memorandum of Understanding from the Watershed Group. (Year
One)
e Host regular meetings to review the plan and seek public input. (Annual)
e Develop an annual plan of work.
e  Suggest, review, and prioritize projects to be completed. (Annual)
e Assess funding needs and seek various grant opportunities. (Annual)
e Create and update database of restoration, educational, and other resource protection efforts in
the watershed. (Annual)
Level of Effort: Watershed residents, service groups, stakeholders, resource professionals
Water Quality Benefits: Serve as a forum for public input regarding water quality issues, prioritize project
selection, seeking funding, implement projects.
Costs: $5,000 annually ($50,000)
Funding Sources: Private foundations, local sponsors, member contributions
Evaluation Methods: Increased meeting attendance, projects completed, and fundraising goals
Technical Assistance: N/A
Priority: High
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Goal 6: Develop a water quality monitoring program and social evaluation criteria to ensure water
resources remain high-quality.

Strategy 6.1 Develop an interactive water quality database where all monitoring results will be stored for
the watershed. (Year One thru Ten)

Lead organization(s) for ensuring this project is implemented:
Conservation District

Milestones needed to execute this strategy:
e Create a database to store water quality information gathered in the watershed by various
groups. (Year One)
e Update and maintain database yearly (Yearly)
Level of Effort: At least seventeen locations throughout the watershed
Water Quality Benefits: Safeguard high-quality resources by tracking changes in water chemistry and
stream habitat allowing stakeholders to respond as necessary. Foster stewardship through education of
monitoring programs.
Costs: $7,000 year one; $2,000 yearly to maintain ($25,000)
Funding Sources: Local sponsors
Evaluation Methods: Database is kept up to date
Technical Assistance: DEQ, DNR, USDA
Priority: High

Strategy 6.2 Establish a stream geomorphology assessment protocol to determine the effectiveness of
structural BMPs (Year One thru Ten)

Lead organization(s) for ensuring this project is implemented:
Conservation Resource Alliance, Huron Pines

Milestones needed to execute this strategy:
e Identify significant erosion sites which are slated for repair and perform a pre-stream assessment
in order to gather existing stream characteristics. (Yearly)
e Perform a post-assessment at least six months after BMPs have been installed to determine if
BMPs are restoring the stream to a more natural condition. (Yearly)
Level of Effort: Stream BMP installation locations (10 road stream crossings, 4 streambank locations)
Water Quality Benefits: Ensuring BMPs are effective at protecting high-quality habitat
Costs: $700/site ($12,000)
Funding Sources: Local sponsors, Great Lakes Commission, USF&WS
Evaluation Methods: Compare pre and post assessments to determine the amount of sediment
decreased and stream habitat improvements.
Technical Assistance: DEQ, DNR, USDA, USF&WS
Priority: High

Strategy 6.3 Develop a water chemistry monitoring program throughout the watershed. (Year One thru
Ten)
Lead organization(s) for ensuring this project is implemented:

Watershed Group

Milestones needed to execute this strategy:
e Ten regular testing sites have been recommended and are located in Chapter VII. (Year One)
e  Sample for Chlorophyll A, total suspended solids, water temperature, dissolved oxygen,
phosphorous, and nitrogen
e Place temperature loggers at seven stream locations (Yearly)
e Train volunteers to gather water chemistry information (Yearly)
e  Track results in the water quality database (see strategy 6.1) (Yearly)
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e Compare results yearly to identify changes in water chemistry (Yearly)
Level of Effort: Ten locations throughout the watershed
Water Quality Benefits: Ensure water quality is not decreasing (i.e. DNR fish surveys indicate the fishery is
remaining “good” or “excellent’, stream temperatures are not increasing, and nutrient levels are not
increasing).
Costs: $3,000 year one; $1,000 yearly to maintain ($12,000)
Funding Sources: CMI, 319, local sponsors
Evaluation Methods: Survey Volunteers before and after, record the number of monitoring stations,
record findings and track overtime
Technical Assistance: DEQ, DNR
Priority: High

Strategy 6.4 Continue biological assessments, monitor stream temperatures and establish monitoring for
Escherichia coli (E. coli). (Year One thru Ten)

Lead organization(s) for ensuring this project is implemented:
Watershed Group--Volunteers

Milestones needed to execute this strategy:

e  Provide DEQ with recommended sampling locations based on water quality data collected
throughout the watershed to focus their macroinvertebrate sampling which takes place every 5
years. (Year Two)

e  Gather E. coli data from the West Sharon Bridge Road/Manistee River, Kniss Road/North Branch
and the M-72/Manistee River crossing.(Yearly)

e Track results in the water quality database (see strategy 6.1) (Yearly)

e Compare results yearly to identify changes in water quality (Yearly)

Level of Effort: Seventeen locations throughout the watershed for the biological assessment, three
locations for the E. coli sampling

Water Quality Benefits: Ensure water quality is not decreasing (i.e. DEQ biological assessments remain
“good’ or “excellent”, E. coli levels do not exceed safe health standards).

Costs: $1,000 year one; $200 yearly to maintain ($12,800)

Funding Sources: Local sponsors

Evaluation Methods: Compare water quality data overtime

Technical Assistance: DEQ, DNR

Priority: Medium

Strategy 6.5 Re-inventory road/stream crossing sites, streambank and shoreline erosion sites and
agriculture sites within ten years. (Year Five, Year Ten)

Lead organization(s) for ensuring this project is implemented:
Huron Pines

Milestones needed to execute this strategy:
e Reuvisit all sites which have been remediated to determine if BMPs installed are still intact and
protecting water quality. (Year Five, Year Ten)
e Re-inventory and document all other sites to have a current representation of erosion conditions
within the watershed. (Year Five, Year Ten)
e  Prioritize sites based on current conditions (Year Five, Year Ten)
e Train volunteers to assist with the re-inventory process. (Year Five)
Level of Effort: 88 road/stream crossings, 13 streambank sites and 2 lakes
Water Quality Benefits: Maintain up to date records of active erosion sites
Costs: $15,000
Funding Sources: 319, CMI, USF&WS
Evaluation Methods: Compare to previous inventories to determine if the number of erosion sites and/or
the overall severity has decreased.
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Technical Assistance: N/A
Priority: Medium

Strategy 6.6 Develop social evaluation criteria as a tool to measure the effectiveness of educational
strategies being implemented. (Year One thru Ten)

Lead organization(s) for ensuring this project is implemented:
Huron Pines

Milestones needed to execute this strategy:

e Identify appropriate evaluation method for each I& E strategy. (Year Two)

e The Upper Manistee River Watershed Group will serve as a focus group and will be used to
evaluate the progress of implementation strategies; focus groups will also evaluate the
coordination of large watershed events. (Yearly)

e Surveys will be used at watershed events to gather information from participants as to the
pertinence of the event, what they found useful and what topics they would like to learn more
about. (Yearly)

e Develop a survey to test general watershed knowledge and find specific topics landowners need
more information about; replicate survey after several I&E strategies have been implemented to
determine any differences in knowledge. (Year two, Year Four)

e Develop survey QAPP if necessary. (Year two)

Level of Effort: Target audience of the I&E strategy being implemented

Water Quality Benefits: Ensure I&E strategies are effective at delivering the desired message (see Chapter
Vi)

Costs: $1,000 Yearly (510,000)

Funding Sources: Local sponsors

Evaluation Methods: Compare survey results, modify programs as needed.

Technical Assistance: DEQ

Priority: Medium
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C. Goals and Strategies Breakdown

Table 5.1 identifies the 31 strategies and what watershed pollutant it is aimed at controlling. Several

strategies address numerous pollutants.

Upper Manistee River Watershed Management Plan

Table 5.1: Watershed Pollutants Controlled, by Strategy
Strategy Prinézl;:/t:;::eudtant Secondary Pollutants Controlled

1.1 Sediment Qils & Greases, Fluctuating Water Flow

1.2 Sediment Nutrients

1.3 Temperature Flow

14 Sediment Oils & Greases, Fluctuating Water Flow, Nutrients,
Temperature

15 Sediment Oils & Greases, Fluctuating Water Flow, Nutrients,
Temperature

1.6 Bacteria Nutrients

1.7 Sediment Temperature

2.1 Nutrients Sediment, Pesticides, Bacteria

2.2 Nutrients Sediment, Pesticides, Bacteria, Temperature

2.3 Nutrients Sediment, Pesticides, Bacteria, Temperature

2.4 Nuisance Species N/A

2.5 Nuisance Species N/A

2.6 Nuisance Species N/A

31 All N/A

3.2 Sediment Nutrients, Temperature, Bacteria

3.3 Sediment Nutrients, Bacteria

3.4 Sediment Nutrients, Temperature, Bacteria

35 All N/A

3.6 All N/A

3.7 All N/A

3.8 Bacteria Nutrients

4.1 Sediment Temperature

4.2 Sediment N/A

43 Sediment N/A

5.1 All N/A

6.1 All N/A

6.2 Sediment Nutrients
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Table 5.1: Watershed Pollutants Controlled, by Strategy (cont.)
Strategy Prin;zrnytr;:leu;ant Secondary Pollutants Controlled
6.3 Nutrients Temperature, Sediment
6.4 Pathogens Sediment
6.5 Sediment Oil & Greases, Nutrients, Pathogens
6.6 All N/A
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In order to mitigate the pollutants degrading the Upper Manistee River Watershed, Best Management
Practices (BMPs) need to be in place. BMPs can either be vegetative, structural, or managerial. Table 5.2
is categorized by strategy highlighting the potential BMP, number of sites or years to completion, and
the estimated costs of implementing the recommended BMP.

Table 5.2: Potential Systems of BMPs and Estimated Costs, by Strategy

. N u_mbr-%r of Estimated cost (averaged for
Strategy Potential system of BMPs or management tools priority sites or all the sites in a category)
# of years

Watercourse crossings (replace culvert, extend culvert,
11 real.ign culvert with strgam, stabilize outlets); detention 10 sites $571,502

basins; surface hardening; flatten the embankment slope and

revegetate
1.2 Access management, stabilize eroding banks 4 sites $30,000
1.3 Inventory, develop treatment options 10 years $150,000
14 :?,iiﬁf,:,t;ic;nn kifz:qnéhoil/grit separator, constructed wetland, 10 years $100,000
1.5 Education outreach, ordinance Yearly $33,000
1.6 Ordinance Single event $3,000 total
1.7 Riparian erosion control Yearly $120,000
2.1 Re-establish native shoreline vegetation 40 sites $8,000/yr ($80,000 total)
2.2 Land Protection Yearly $250,000
2.3 Research Single event $10,000
2.4 Education outreach program Yearly $20,000
2.5 Nuisance species control Yearly $50,000
2.6 Nuisance species monitoring Yearly Volunteer
3.1 Education outreach program, workshops Yearly $3,000/yr ($30,000 total)
3.2 Education outreach program, workshops Yearly $3,000/yr ($30,000 total)
3.3 Education outreach program, demonstration sites Biennial $2,000/yr ($10,000 total)
3.4 Education outreach program, workshops Yearly $3,000/yr ($30,000 total)
3.5 Education outreach program Yearly $2,000/yr ($20,000 total)
3.6 Education outreach program Yearly $3,000/yr ($30,000 total)
3.7 Education outreach program Yearly $15,000
3.8 Education outreach program Yearly $2,000/yr ($20,000 total)
4.1 Access management 9 sites $50,000
4.2 User management Yearly $8,000
4.3 Trespassing and erosion control Yearly SO
5.1 Develop Watershed Group Yearly $50,000
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Table 5.2: Potential Systems of BMPs and Estimated Costs, by Strategy (cont.)

Number of Estimated cost (averaged for
Strategy Potential system of BMPs or management tools priority sites or N &
all the sites in a category)
# of years
6.1 Monitoring Yearly $25,000
6.2 Monitoring-Stream geomorphology Yearly $700/site (512,000 total)
6.3 Monitoring-Water chemistry Yearly $12,000
6.4 Monitoring-Biological, E. coli Yearly $12,800
6.5 Monitoring-Re-inventory erosion sites 101 sites $15,000
6.6 Monitoring-Social criteria Yearly $10,000

Once strategies to reduce nonpoint source pollutants have been identified, funding sources must be
sought to ensure the implementation of the management plan. Table 5.3 highlights several different
funding sources based on specific management practices. Funding sources include the Clean Michigan
Initiative (CMI), EPA’s 319 Clean Waters Program, Department of Natural Resources (DNR), Natural
Resource Conservation Service (NRCS), US Fish and Wildlife Service (USF&WS), Private Foundations,
Local Communities, and others.
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Table 5.3: Potential Sources of Funding for Implementing Strategies

Strategy | Estimated cost for next 10 years Potential sources of funding
1.1 $571,502 319, CMI, USF&WS, Kalkaska Road Commission
1.2 $30,000 USF&WS, property owners, 319, CMI, NRCS, Trout Unlimited
1.3 $150,000 US Army Corps of Engineers, USF&WS
1.4 $100,000 Property owners, CMlI, 319
15 $33,000 CMI, 319
1.6 $3,000 CMI, 319
1.7 $120,000 319, CMI, DNR USF&WS
2.1 $80,000 319 and CMI programs, Great Lakes Commission
2.2 $250,000 Private funding, 319
2.3 $10,000 Private funding, 319
2.4 $20,000 National Fish & Wildlife Foundation, USF&WS, Sea Grant, DEQ
2.5 $50,000 National Fish & Wildlife Foundation, USF&WS, Sea Grant, DEQ
2.6 Volunteer Volunteer monitoring program
3.1 $30,000 DNR
3.2 $30,000 Private foundations
3.3 $10,000 Private foundations, local sponsors, 319, CMI
34 $30,000 Private foundations, local sponsors
3.5 $20,000 Local sponsors
3.6 $30,000 Private foundations, local sponsors, 319, CMI
3.7 $15,000 Private foundations, local sponsors, 319, CMI
3.8 $20,000 Private foundations
4.1 $50,000 Local service/conservation groups
4.2 $8,000 Local sponsors, DNR
43 S0 None needed
5.1 $50,000 Private foundations, local sponsors, memberships
6.1 $25,000 Local sponsors
6.2 $12,000 Local sponsors, Great Lake Commission, USF&WS
6.3 $12,000 CMI, 319, local sponsors
6.4 $12,800 Local sponsors
6.5 $15,000 319, CMI, USF&WS
6.6 $10,000 Local sponsors
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Each estimated cost was classified into the following management categories; Structural & Vegetative
BMPs, Education, Land Protection, Managerial and Monitoring Practices. Table 5.4 shows each
management category, number of strategies to implement, and the estimated costs.

Table 5.4: Costs by Strategy Type
. # of mgt. Total estimated
Type of managerial strategy . . .
strategies implementation cost

Structural & Vegetative BMPs 8 $1,151,502
Education 10 $ 238,000
Land Protection 2 $ 260,000
Managerial Practices 4 $ 61,000
Monitoring 7 $86,800
Total for 10 years 31 $2,683,500
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CHAPTER 6—INFORMATION AND EDUCATIONAL OUTREACH

The long-term ecological health of the Upper Manistee River watershed will depend on the values and
actions of this and future generations. Informing the residents, recreational users, local officials, and
resource managers of the Upper Manistee River watershed about how their actions affect water quality
is a high priority with the Upper Manistee River Watershed Steering Committee. Increasing awareness
and ultimately changing behavior is a long-term strategy for restoring and protecting water quality.

As part of the watershed planning project several outreach efforts took place. Technical staff prepared a
Caring for the Manistee: an 11 page newsletter outlining various stewardship practices including
shoreline erosion control, septic maintenance, wetland information and a summary of the Natural Rivers
Designation. This newsletter was disseminated at public meetings and provided to riparian landowners.
Staff also meet on-site with interested riparian property owners to discuss various stewardship
practices. In addition, Huron Pines hosted a Water Resources Workshop targeted towards riparian
property owners. Several guests speakers presented topics including, shoreline erosion control BMPs,
Natural Rivers Designation, land stewardship practices and provided an overview of historical projects
which have taken place along the river. After the classroom session, participants went on a 3 hour canoe
float to view some of the topics discussed during the workshop.

An information and education (I&E) strategy is a tool that informs the public and must motivate them
to take action. It is a coordinated strategy tailored to both the specific water quality concerns and the
people who live and recreate in the watershed.

An I&E strategy is effective because most behavioral changes that are required to minimize or eliminate
pollution in the watershed are voluntary. Before individuals will consider changing their behavior, they
need to understand the concerns for the watershed and how their individual activities can help protect
the quality of water in the region. The I&E activities will involve a variety of approaches, such as a
coordinated outreach campaign, project demonstration sites, regular media coverage, the sponsoring of
seminars, and the distribution of educational materials.

A common complaint of many environmental education efforts is that they often end with little
subsequent change in affecting the behavior of those the programs targeted. The efforts of an education
campaign should take this into consideration and strive to foster change.

A. Information and Education Plan for Community Education Efforts

The identification of groups or individuals whose support or action will be needed to achieve the
Watershed Project goals is integral to successfully implementing the Information & Education strategy.
The watershed target audiences were prioritized based upon the impact of the pollution source and the
relative acceptance of the message by the proposed target audience.
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Table 6.1-1&E Target Audiences, Key Messages, and Methods for Reaching Audience

Pollutant source or
water quality
problem

Specific target audience

Key messages

Method of
reaching audience

Septic systems

Riparian homeowners

Septic systems should be
inspected and maintained
on a regular schedule.

Direct mailing to all
watershed
landowners

Land development
practices

Developers, engineers,
real estate professionals

Incorporating Low Impact
Development practices can
lead to more profits and
water resource protection

Host workshop

Fertilizer use

Riparian homeowners,

Maintaining aquatic buffers
is the best method for
limiting fertilizer runoff

Get your soil tested apply
fertilizer based on the
needs of the soil, avoid
applications right along the
water

Direct mailing

Proper use of BMPs can
minimize excessive erosion

Actions of property owners
can reduce or contribute to
the problem

Meet on site with
homeowners and

Eroding Recreational users, . .
. discuss solutions;
streambanks riverfront homeowners . . .
Sand is a major pollutant use signage for
anglers
The most natural (i.e.,
“softest”) solution should
be used — vegetation
wherever possible
BMPs at R/S crossings will
result in water quality Review inventory
. improvement results with Road
Road Commissions; .
Road/stream Commission,
. State Road
crossings Increased costs to host Better

Management Agencies

implement water quality
BMPs will result in long-
term cost savings

Backroads
workshop
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Table 6.1-1&E Target Audiences, Key Messages, and Methods for Reaching Audience (cont.)

Pollutant source or
water quality

Specific target audience

Key messages

Method of
reaching audience

problem
Living along the waterfront
carries a responsibility for
protecting those water
Real estate agents, resources .
Waterfront developers, Packet of materials

development

homeowners, zoning
officials, local officials

New property owners need
to be given information or
directed to sources of
information about
waterfront stewardship
practices

for distribution at
time of sale

Poor zoning
standards for water
quality protection

County Planning
Commission

Agquatic buffers are the
number one tool for water
resource protection and
cannot be maintained with
a setback of only 30 ft.

Zoning setbacks and
aquatic buffers do not
decrease property values,
can protect property
owners, and are legally
justified for new
development.

Presentations and
training workshops
for commissioners;
highlight local
examples and hold
officials
accountable for lax
standards.

Lack of appreciation
for watershed
characteristics

General public

Photo Essay Guidebook

Describe why the Upper
Manistee is unique and
worth protecting

Highlight areas of
improvement and provide
contact information

Selective mailing,
distribute at local
events, and
provide at
desirable locations
within the
community
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CHAPTER 7—EVALUATION OF IMPLEMENTATION STRATEGIES

A. Evaluating the Success of the Watershed Planning Project

The Upper Manistee Watershed Project is intended to restore and protect the integrity of the river
system and it is important to periodically evaluate the implementation efforts to determine 1) whether
the project is on track and the tasks are implemented in a timely manner and 2) whether the projects are
successful in restoring and protecting water resources and that funds are spent wisely. A focus group
comprised of Upper Manistee River Watershed members will meet once a year to discuss whether or not
the plan is being implemented and determine what can be done to improve the implementation process.

Possible methods of evaluating whether a strategy is actually successful are such things as before and
after photographs, fish surveys, a before-and-after survey of property owner awareness, before-and-
after water quality testing, documentation of water quality trends through a long-term monitoring
program, and replicating the field inventories several years from the initial inventory.

The Upper Manistee River Watershed is considered “high quality,” meaning that all of the designated
uses are being met. Since this is the case the most important aspect of watershed management is the
protection and preservation of the resource as opposed to the more costly remediation many
watersheds are faced with. In cases where erosion has been identified, monitoring the water quality
benefits can be fairly easy. We know how much nonpoint pollution is entering the river at each site and
we also know the effectiveness of the chosen best management practices to reduce the pollution. We
are able to conduct before-and-after stream assessments and photos to document the reduction of
pollution from the site. However, when managerial and educational practices are implemented
measuring the water quality benefits becomes much more difficult, even though in the long term they
are the solution to protecting water quality in a more cost-effective manner. It is difficult to identify
changes in behavior, but indicators like increased volunteerism and attendance at workshops would
indicate a higher level of interest in the watershed, hopefully equating to changing behaviors.
Improvements in land use policies such as increasing setbacks, mandatory greenbelt ordinance and
septic inspections also indicate a higher level of interest in protecting the water resources.

1. Monitoring Programs
In addition to evaluating implementation efforts, it is also important to monitor conditions in the

watershed to determine the effectiveness of implementation over time.

Though detailed watershed-wide monitoring studies have not been conducted, there have been a few
studies documenting the current condition of the river system. Numerous fishery surveys preformed by
the Department of Natural Resources indicated that the fishery in selected lakes were either “good” or
“excellent.” In addition to the fishery survey the Department of Environmental Quality conducted a
biological survey in 1999 and 2004 of the Upper Manistee River and selected tributaries. Again the fish
community, macroinvertebrate community, and habitat were rated either “good” or “excellent”. The
DEQ is replicating the biological survey in 2009 and results will be compared to the previous study to
determine if water quality has improved, remained the same, or declined. Comparing data collected in
past studies to data from future studies will provide an overall watershed indicator of water quality.
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The purpose of the Watershed Management Plan is to maintain and enhance the water quality of the

river system. In order to evaluate the effectiveness of implementation measures over time we will

compare the results of the fishery and biological surveys as they are repeated. It would also be wise to

begin a monitoring program as soon as possible to establish baseline data of water quality in the

watershed. Types of sampling may include temperature loggers, periodic grab samples, routine sampling

at identified areas of concern, groundwater monitoring, and macroinvertebrate sampling.

Other indicators of overall watershed improvement would be to re-inventory nonpoint erosion sites. If

there are fewer moderate and severe sites in 5 or 10 years, it would indicate that the number one

pollutant, sediment, is decreasing over time.

Sediment and nutrient input have been identified as the top pollutants of concern for the Upper

Manistee River watershed. In order to maintain a high-quality resource, implementation strategies were

developed to reduce and prevent these pollutants from entering the watershed. Monitoring procedures

are also designed to evaluate whether or not these pollutants are increasing, decreasing or remaining

the same.

There are several different monitoring procedures that would be useful in determining watershed health

over time. Stream geomorphology assessments,
water chemistry sampling, and biological sampling
are the three different surveys that will be used to
monitor whether the implementation strategies are
protecting water quality. The following is a map and
a list of sampling stations which will be referred to
through the monitoring chapter.

e Station 1: Little Cannon Creek/Dutch John Road

e  Station 2: Little Cannon Creek/2-track crossing

e  Station 3: Big Cannon Creek/S. of Military Road

e  Station 4: Big Cannon Creek/2-track off Naples Road

e Station 5: Big Cannon Creek/Naples Road

e  Station 6: Big Devil Creek/Military Road

e Station 7: N. Branch Manistee/Sharon Road

e Station 7a: Manistee River/West Sharon Road

e Station 8: N. Branch Manistee/Mecum Road

e Station 9a: N. Branch Manistee/Downstream Kniss
Road

e  Station 9b: N. Branch Manistee/Upstream Kniss Road

e Station 10: N. Branch Manistee/M-72

e Station 11: Goose Creek/Goose Creek Road

e Station 12: Goose Creek/Co Road 612

e Station 13: Portage Creek/Pemberthy Crossing

e  Station 14: Manistee River/Upstream of M-72
Campground

e Station 15: Manistee River/Co Road 612

e Station 16: Manistee River/Cameron Bridge Road

e Station 17: Manistee River/North of Deward

Lounty

Map 10
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a. Stream Geomorphology Assessment
Stream geomorphology assessments are conducted in order to determine the physical integrity and

stream stability at a particular location in the watershed. This type of stream assessment is useful to
show stream changes; often at locations where a series of best management practices have been
implemented. Stream assessments should be performed by trained professionals and can cost between
$500 and $700 per site.

Parameters measured include stream dimension, channel pattern, stream profile, and bed material. This
will give us a “picture” of the stream channel and help determine changes after BMP’s have been
installed.

It is recommended that a stream geomorphology assessment be conducted before and after any major
road/stream or streambank improvement projects. For example, at a poor road/stream crossing you
would typically see increased sediment in the bed material; the river will be straightened going through
the culvert; the outlet may have a plunge pool; and the stream channel may be constricted through the
culverts. Once proper BMPs are installed, a follow-up assessment should show a more natural stream
flow through the culvert and reduced amounts of sediment entering the river from the approaches.

b. Water Quality Sampling
There have been numerous grab samples taken throughout the watershed over the past 40 years. The

majority of sampling over the years have taken place at M-72/Manistee River, West Sharon
Bridge/Manistee River and M-72/North Branch. However, there has been no consistent watershed scale
monitoring program.

In order to determine if water quality in the Upper Manistee River watershed is being protected it is
recommended that at the very least a volunteer monitoring program be established (Goal 6). To do this,
specific criteria need to be established such as determining the parameters to be tested for, selecting
sampling location, and frequency of sampling. It has been recommended by DEQ Water Bureau staff that
parameters including Chlorophyll A, Total Suspended Solids, Water Temperature, Dissolved Oxygen,
Phosphorous, and Nitrates be sampled.

Chlorophyll A is a pigment that allows plants to convert sunlight into organic
compounds through the photosynthesis process. High levels of chlorophyll a typically
indicate poor water quality because it is the predominant pigment found in algae and
cyanobacteria and typically indicates the presence of algae bloom (New Chesapeake,
2006).

Total Suspended Solids (TSS) are solids in the water column that will not pass through a
filter. High levels of TSS can increase water temperatures, decrease dissolved oxygen
levels and water clarity, interfere with photosynthesis, and cover gravel substrate which
is necessary for certain species to spawn.

Water temperature often determines what type of animals live in certain waters. Trout
and stoneflies are very sensitive to high or fluctuating temperatures. Higher water
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temperature also decreases the amount of dissolved oxygen in a water body; warmer
water holds less oxygen than cooler water.

Dissolved oxygen is the amount of gaseous oxygen (0,) dissolved in water. Oxygen gets
into water by diffusion from the surrounding air, by aeration (rapid movement), and as a
waste product of photosynthesis. Adequate levels of dissolved oxygen are vital to
maintaining a healthy lake and stream ecosystem.

Phosphorous is a nutrient found in fertilizers, human and animal waste, and stormwater
runoff. It is typically the limiting nutrient in lake ecosystems. Excess phosphorous can
cause algae blooms and increased weed growth, which can choke waterways and use up
large amounts of oxygen once the plant material decomposes.

Nitrogen compounds, such as nitrates, also act as nutrients in a waterbody. As with
phosphorous, too much nitrogen can accelerate eutrophication (aging) of a waterbody.
Nitrate reactions in fresh water systems can cause oxygen depletion and possibly lead to
fish kills. In addition, high levels of nitrates in drinking water (from wells of public water
supplies) can decrease the blood’s ability to carry oxygen.

Sampling procedures vary depending on the type of information which needs to be gathered. The
following is a list of recommendations for sampling location and frequency based on the current
conditions of the watershed.

e Volunteer water quality sampling should take place at least twice a year, once after spring runoff
and once during low-flow in August. It is important that volunteers work with the DEQ and DNR
to develop a monitoring program. Water quality sampling by volunteers is used as a screening
tool for the DEQ to identify sites where more detailed sampling should take place. It also
establishes a water quality baseline for the watershed and helps promote water resources
awareness among the community.

e Itis estimated that equipment costs for starting a volunteer water monitoring program would be
between $3,000 and $3,500. Once the equipment is purchased the estimated annual costs would
be $800. Equipment and data would be housed at the Kalkaska Conservation District.

e There are several locations throughout the watershed where regular sampling should be taken.
The majority of these are at road/stream crossings for ease of access. The following is a list of
stations recommended for water quality sampling (these stations correlate to those sampled in
the DEQ biological assessments and can be found on Map 10).

Station 1: Little Cannon Creek/Dutch John Road

Station 3: Big Cannon Creek/S. of Military Road

Station 6: Big Devil Creek/Military Road

Station 7: N. Branch Manistee/Sharon Road

Station 9a: N. Branch Manistee/Downstream Kniss Road
Station 10: N. Branch Manistee/M-72

Station 11: Goose Creek/Goose Creek Road

Station 13: Portage Creek/Pemberthy Crossing

Station 14: Manistee River/Upstream of M-72 Campground
Station 17: Manistee River/North of Deward
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c. Biological Assessment
Biological assessments of each watershed are completed on a five-year cycle by the DEQ. The objective

of biological surveys is to evaluate the existing conditions of the watershed including habitat availability
and the impact on the fish and macroinvertebrate communities. Information is gathered about the
macroinvertebrate community and integrity of in-stream habitat conditions according to Procedure 51
protocol methods.

It is recommended that sampling continue at the eighteen stations identified in the 1999 Biological
Assessment Report. However, additional biological sampling may be requested if conditions change in
the watershed such as increased development or agriculture activity in a particular area; or at a location
where a series of water quality BMPs have been installed.

d. Fecal Coliform Sampling
Fecal coliform are bacteria found in the digestive system of warm-blooded animals, the most common

species being Escherichia coli (E. coli). The presence of fecal coliform in water typically indicates fecal
waste from humans, livestock, pets, and birds and can cause health problems in high concentrations. It is
recommended that fecal coliform be tested at least once a year at Stations 7a, 9a and 14. If levels are
found above 130 units/100 ml then more regular testing should take place and in different locations in
order to pinpoint the cause of the bacteria. Basic testing equipment costs $300, with a $50/year
maintenance cost.

e. Social Evaluation
There are several different strategies to evaluate the effectiveness of information and education

programs. Focus groups and surveys are the primary social evaluation tools which will be utilized. The
Upper Manistee River Watershed Group should serve as a focus group to analyze the effectiveness of
outreach programs. The committee will be made up of watershed residents active in the community and
is very familiar with watershed attitudes and how to deliver conservation messages. Surveys will also be
used to gather social behaviors. Event participants and volunteers will be asked to complete a short
survey about the activity they attended. Results of these surveys will identify strengths and weaknesses
of the program and help guide future events.

For sent to the general public thought must be given on how to increase the return rate. Such a low
return rate is not beneficial to developing an outreach program or evaluating information and education
strategies.

Table 7.1 lists the different water quality monitoring protocol by type of monitoring activity for each site.
The type of parameters tested for, frequency of testing and environmental targets are also included.
Environmental targets are those measures that should be met to maintain high water quality in the
Upper Manistee River watershed.
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Table 7.1 Water Quality Monitoring Protocol

Type of Analysis | Monitoring Site(s) Parameters Frequency Environmental Target(s)
Stream In-stream BMP installation sites (road/stream Sediment Pre and post BMP | Reduce the amount of overall sediment input from
Geomorphology | crossings, streambank erosion sites, etc.) installation erosion sites
Improvement in stream channel (reduced
downcutting, presence of riffles, reduced
embeddedness, decreased erosion, improved
spawning habitat)
Water Station 1 Station 10 Chlorophyll A Twice a year No statistical increase in nutrients levels tested
Chemistry Stat?on 3 Stat?on 11 Total suspended from_grab samples at all testing locations including
Station 6 Station 13 the river mouth
Station 7 Station 14 Solids (TSS) Dissolved oxygen levels at 7 mg/l or above in
Station 9a Station 17 Water Temperature coldwater streams
TSS levels should not exceed 80 mg/| (levels over
Dissolved Oxygen 150mg/| and water clarity drastically decreases)
Phosphorous
Nitrogen
Biological Station 1 Station 9b Macroinvertebrates | 5 year interval Procedure 51 macroinvertebrate and habitat scores
Assessment Stat?on 2 Station 10 Water Temperature at “good” to “excellent” for all sampling locations
Station 3 Station 11
Station 4 Station 12 Substrate
Station 5 Station 13
Station 6 Station 14
Station 7 Station 15
Station 8 Station 16
Station 9a Station 17
Fecal Coliform Station 7a E. Coli bacteria Once a year Not to exceed 130 units/100 ml over a 30 day
Station 9a (More frequent average
Station 14 testing if levels Note: Levels above 300 units/100 ml impair total

exceed 130
units/100 ml)

body contact
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B. Evaluation of Implementation Activities

Table 7.2 lists each evaluation measure based on the strategy being implemented.

Table 7.2: Evaluation Measures for Watershed Implementation Strategies

Strategy

Methods for evaluating success

1.1 R/S Crossing BMPs

Before & after photos, load reduction calculations, pre/post stream
geomorphology assessment for physical and biological parameters.

1.2 Streambank BMPs

Before and after photographs of all access sites, load reduction calculations,
document trash picked up at each site.

1.3 Impoundment Inventory

Monitoring program (temperature, flow)

1.4 Stormwater BMPs

Water quality sampling near outfalls

1.5 LID Techniques

Review site plan designs

1.6 Septic Ordinances

Water chemistry and E. Coli sampling

1.7 Riparian BMPs

Before & after photos, stream assessment, calculate load reductions

2.1 Native Greenbelts

Before & after photos, document number of sites, calculate load reductions

2.2 Conservation Easements

Document number of easements, river miles and wetlands protected; perform
land conversion runoff calculation.

2.3 Update Conservation Atlas

Peer review

2.4 Nuisance Species Education

Inventory areas affected pre-post educational mailings.

2.5 Eurasian Watermilfoil Program

Inventory sites pre-post treatments, track number of areas affected, before &
after photos.

2.6 Nuisance Species Monitoring

Monitoring results kept up-to-date

3.1 Natural Rivers Designation

Post-workshop surveys, document number of violations overtime

3.2 Land Use Stewardship
Education

Property owner survey

3.3 Shoreline Education Program

Post-workshop survey, track attendance

3.4 Contractor Workshops

Post-workshop survey, document changing practices

3.5 Manistee River Day

Attendance, survey participants

3.6 Speakers Forum

Interview participants

3.7 Resource Library

Survey users

3.8 Septic System Outreach

Property owner pre- and post-survey
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Table 7.2: Evaluation Measures for Watershed Implementation Strategies (cont.)

Strategy

Methods for evaluating success

4.1 River Access Action Plan

Before & after photos, load reduction calculations

4.2 User Conflict Guidelines

Interview property owners and other river users (guides, fisherman, canoeist)

4.3 Trespassing Enforcement

Document number of violations, interview property owners

5.1 Establish Watershed Group

Document meeting attendance, projects completed and fundraising goals

6.1 Water Quality Database

Ensure database is kept up-to-date

6.2 Stream Geomorphology
Assessment

Compare pre and post assessments to determine sediment decrease and
stream habitat improvements

6.3 Water Chemistry Monitoring

Survey volunteers before and after, record number of monitoring stations, record
findings and track overtime.

6.4 Biological Assessments

Compare water quality data overtime

6.5 Re-inventory erosion sites

Compare to previous inventories to determine if the number of erosion sites
and/or the overall severity has decreased

6.6 Develop Social Evaluation
Criteria

Compare survey results, modify programs as neededw
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CHAPTER 8—EPA NINE REQUIRED ELEMENTS

Beginning with FY 03 grants, the United States Environmental Protection Agency (EPA) is requiring all
implementation, demonstration, and outreach-education projects funded under Section 319 of the
federal Clean Water Act to be supported by a Watershed Plan which includes the following nine listed
elements. To be eligible for Section 319 funding the watershed plan must address all nine elements. The
nine EPA required elements and location within the watershed management plan are listed below.

A. An identification of the causes and sources or groups of similar sources that will need to be
controlled to achieve the load reductions estimated in this watershed-based plan (and to achieve
any other watershed goals identified in the watershed-based plan), as discussed in item (b)
immediately below. Sources that need to be controlled should be identified at the significant
subcategory level with estimates of the extent to which they are present in the watershed (e.g., X
numbers of dairy cattle feedlots needing upgrading, including a rough estimate of the number of
cattle per facility; Y acres of row crops needing improved nutrient management or sediment
control; or Z linear miles of eroded streambank needing remediation).

»  The “level of effort” is found in Chapter 5 under each goal and strategy.

B. An estimate of the load reductions expected for the management measures described under
paragraph (c) below (recognizing the natural variability and the difficulty in precisely predicting the
performance of management measures over time). Estimates should be provided at the same level
as in item (a) above (e.g., the total load reduction expected for dairy cattle feedlots; row crops; or
eroded streambanks).

>  Estimates of load reductions expected for management measures recommended for
implementation can be found in Chapter 4 and also in Chapter 5 under the specific
Strategy.

C. A description of the NPS management measures that will need to be implemented to achieve the
load reductions estimated under paragraph (b) above (as well as to achieve other watershed goals
identified in this watershed-based plan), and an identification (using a map or a description) of the
critical areas in which those measures will be needed to implement this plan.

» Table 5.2 page 5-19 describes which management measure is proposed per Strategy.
Specific sites for BMP installation can be found in Chapter 4

D. An estimate of the amounts of technical and financial assistance needed, associated costs,
and/or the sources and authorities that will be relied upon, to implement this plan. As sources of
funding, States should consider the use of their Section 319 programs, State Revolving Funds,
USDA's Environmental Quality Incentives Program and Conservation Reserve Program, and other
relevant Federal, State, local and private funds that may be available to assist in implementing this
plan.

»  Technical and financial assistance can be found under each Strategy in Chapter 5 and in
Table 5.3 page 5-21.
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E. An information/education component that will be used to enhance public understanding of the
project and encourage their early and continued participation in selecting, designing, and
implementing the NPS management measures that will be implemented.

»  Education strategies are listed in Chapter 5 and an information and education component
is located in Chapter 6 with specific information located in Table 6.1 on page 6-2.

F. A schedule for implementing the NPS management measures identified in this plan that is
reasonably expeditious.

>  Atimeline for each Strategy can be found in Chapter 5.

G. A description of interim, measurable milestones for determining whether NPS management
measures or other control actions are being implemented.

» Milestones for each strategy can be found in Chapter 5.
H. A set of criteria that can be used to determine whether loading reductions are being achieved
over time and substantial progress is being made towards attaining water quality standards and, if
not, the criteria for determining whether this watershed-based plan needs to be revised or, if a NPS

TMDL has been established, whether the NPS TMDL needs to be revised.

»  Criteria to determine whether load reductions are being achieved are located in Chapter
7, see Table 7.1 on page 7-6.

I. A monitoring component to evaluate the effectiveness of the implementation efforts over time,
measured against the criteria established under item (h) immediately above.

> Table 7.2 on page 7-7 describes evaluation measures for each Strategy.
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