The Michigan Department of Environmental Quality will develop Total Maximum Daily Loads (TMDLs) of certain pollut-
ants for water bodies that do not meet water quality standards in the federal Clean Water Act. TMDLs are scheduled
for Muskegon Lake in 2008, Ruddiman and Ryerson Creeks in 2008 and Bear Lake in 2008. The Muskegon Conserva-
tion District’s Adopt-A-Watershed Program provides assistance for public involvement activities that address these

goals and the natural resources vision for each local community,
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Overview: Drinking water is a resource everyone uses although often not realized, so is seldom thought of as a
responsibility. Groundwater is a vital resource used for irrigation and human consumption. It constitutes the primary water
source for roughly 90% of all people in the United States and is the major source for the Muskegon Lake community. While
usually a very safe source of clean potable water, groundwater is at risk of contarnination by many human activities.
Groundwater is an important source of water to maintain flow and water levels in rivers, wetlands, and lakes. Large open
tracts of undeveloped land are the most important areas that ensure water seeps into ground and fills groundwater and
eventually the surface water. Groundwater is responsible for 30% of all stream flow in the United States and even a greater
percentage in Michigan. Groundwater can move anywhere between 2-500 ft. a year, so contamination is not easily contained.

What's the problem? Groundwater pollution and contamination can occur from a variety of sources. One of the greatest
sources of pollution is from nutrient contamination because it is associated with muitiple human uses including: homeowner
fertilizer use, agricultural fertilizers and improper manure management, septic failure or poor management, placement of
septics in improper areas because of soil or drainage, sewer system malfunctions/breaks. Nutrient contamination is hard to
track because the wide use of nutrients confuses the source or point of pollution, leading to the name “non-point source
poliution.” However, non-point source pollution is also one of the easiest to fix because we know what it comes from so
individuals can easily alter impacts. Increased nutrients in the aguatic system readily alter the environment by leading to
excessive aquatic plant growth (eutrophication) and increase colonization by aggressive “weed” species. Eutrophication is a
natural process, yet human impacts have accelerated the rate of aging and reduced the health of Muskegon Lake. Although it
is widely accepted that water quality has improved in Muskegon Lake over recent years, we must continue to protect our
groundwater resources.

Other probiems that impact groundwater quality include old underground leaking gasoline storage tanks and sites of soil con-
tamination. Muskegon Lake has had several areas contaminated because of underground storage tanks. They are slowly
being identified and removed, but some probably remain unlocated. Abandoned wells are also'a major problem as they are a
direct link to the groundwater. Contaminants entering an old well do not have the opportunity to break down as they travel
through the overlying soil. Old wells should always be capped and never have any thing poured down the old pipe.

Where we are

Cleaning up contaminated groundwater sites will be
important to the overall cleanup of contaminated
sediments in Muskegon Lake. Ongoing sources of
contaminants need to be stopped before sediment is ‘ : .
cleaned up. Otherwise re-contamination may occur. T kel - . ) Poves ited with

i @ wates

®

Center for Applied Environmental
Research at University of Michigan,
Flint (810) 766-6600
http://www.flint.umich.edu/Departments/

srater onty

¢ Michigan Department of Agriculture Figare 3: Picture showing groundwater, watersespagte, satusted and
www.mda.state.mi/environm/groundwater/index o '

e www.epa.gov/rSwater/index.htm

* www.epa.gov/safewater ‘
e The Groundwater Foundation e RegionalGroundwater/rgchome.html
www.groundwater.org . .
Michigan State University Extension * U.S. Environmental Protection Agency

www.msue.msu.edu/waterqual/wg-mats.html
) “ q »  www.epa.gov/seahome/groundwater/src/ground/htm
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Overview Storm water runoff occurs when rainfall travels over the surface of the land, rather than filtering through
vegetation, soil and into the groundwater. Both stormwater and groundwater eventually flow into Muskegon Lake. In
developed areas, some of our stormwater can be absorbed by lawns, but once saturated, the extra rain travels over the land
and enters storm drains or roadside ditches. From there, it enters Muskegon Lake and its streams. Because of the expansion
of roads and development in recent years there has been increased pressure to expand the network of drains, ditches, and
pipes. Storm water runoff is largely a result of the development of hard (impervious) surfaces. By March 2003, the U.S.
Environmental Protection Agency will require permits for all communities in the Muskegon Lake AQC watershed to manage the
quality and quantity of storm water generated within their jurisdiction.

What's the problem? Storm water management, originally a practice designed to control local flooding, has actually
increased the water quality problem by increasing water flow and quantity to our lake and streams at levels that exceed the
natural capacity of the system. Storm water runoff has becomes a concern in Ruddiman, Ryerson and Bear Creeks because
hydrologic flows are becoming unstable. Unstable hydrology can occur when impervious surfaces are developed or when
natural stream beds are channelized. These changes increase the rate at which water enters the system, and scours out
stream bed habitats and causes stream bank erosion. Both the amount of water entering a system and what is in the water
can impact water quality, wildlife and even human health. Most of our historically significant sources of pollution from “point”
sources (usually industrial discharge pipes) have been identified. However, poilution from “non-point” sources like residential
and urban areas that include oil, gas, and grease from streets and parking lots can decrease water quality and contribute to
contamination of sediments in Muskegon Lake. Increased flow also diminishes the natural filtering ability of the landscape
since the water does not have time to seep into the ground. This movement into the soil (rather than over it) would normally
allow for groundwater recharge; natural filtering of water; and a decrease in flooding, erosion, and sedimentation.

Another factor largely impacting the quality of water in storm water systems is the misuse of storm water sewers. Many people
are unaware that street drains are not connected to treatment facilities. Anything that goes down the drain is directed to the
nearest natural water body. What goes down the drain empties into your local stream, and eventually into Muskegon Lake
and Lake Michigan. Muskegon L.ake also faces a seasonal loading of salt during the winter because of road maintenance.

Although no direct measurements were made as of the 1994 Muskegon Lake RAP, phytoplankton and zooplankton popula-
tions (free-swimming or free-fioating algae and animals) in Muskegon Lake were likely impaired in the past from 1} discharges
of toxic chemicals that reduced survival and growth of certain planktonic organisms and 2) excessive nutrient inputs that stimu-
lated and supported growth of certain nuisance
blue-green algae.

Since 1994, residents around Muskegon Lake and
Bear Lake have noticed an increasing presence of
localized algal blooms. An over abundance of
aquatic plant growth (eutrophication) can become
unsightly for people and restrict recreational uses.
It also means an over abundance of plants that
decompose. Decomposition uses oxygen
available for fish and other living organisms. Deep
areas in Muskegon Lake have low oxygen levels and limited life. In addition, human contact with degraded surface water can
become a public health concern during certain conditions.

Wetlands are increasingly considered for their use as stormwater filters, but like open water, they too can become degraded
and lose their capacity to function when unnaturally high levels of polluted stormwater enters them. Wetlands are
characterized by plant and soil types. They are often (but not always) adjacent to lakes and streams and usually have wet
conditions during at least part of the year. Wetlands are recognized as important natural systems that filter, absorb, and clean
water. They are extremely important in preventing flooding and in maintaining hydrologic stability as they soak up, hold, and
slow down the release water before it enters Muskegon Lake. Areas along the lake also buffer the energy transported through
wave action and shoreline vegetation prevents nearshore sedimentation. Manufactured stormwater filtration systems
containing activated charcoal. They can be installed right into storm drain collection pipes to capture oil, grease, gasoline
constituents, organically bound metals, and other pollutants.

. .
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In 1995, the Muskegon Conservation District contracted a watershed
study to Grrand Valley State University in order to measure inputs of
nutrients, heavy metals, oil and grease to Muskegon Lake. Among other
findings, the 1995 study revealed that zooplankton and bottom dwelling
insect populations near storm water outfalis were locally impaired.

Where we Are

The Cities of Muskegon, Norton Shores, Roosevelt Park along with
Laketon, Muskegon, Dalton Townships will apply for the MDEQ's
Voluntary Stormwater Permit in 2002. The City of North Muskegon has
made application for a stormwater discharge permit with the U.S. EPA
permit program. Bath programs comply with the new 2003 federal
stormwater requirements,

The City of Muskegon received a MDEQ
| Clean Michigan Initiative grant in 2002 to
examine sanitary and storm sewers for
potential cross connections.

| A 2003 clean water stormwater management
project will involve the following  partners to
establish native plant, vegetative “filters” on

| public and private lands along Muskegon

| L.ake's shoreline:

City of Muskegon

John Bultema and George Bailey
L.akeside Neighborhood Association
Bunker School

Volunteer Muskegon

SAPPI Union Local 6-1015.

e Muskegon Conservation District

o Muskegon Environment and Research Education Society

= Michigan Department of Environmental Quality

¢ & & & ¥

Muskegon County is working with the Muskegon Conservation District to
develop a stormwater management system at Heritage Landing. The
system of “best management practices” includes a native plant filter and
carbon activated filters installed into the storm drain collection system.

Better Site Design: A Handbook for Changing
Development Rules in Your Community. 1998.
Center for Watershed Protection. Ellicott City, MD

Muskegon Lake and White Lake Watershed Study. 1995. Grand
Valley State University. Available through the Muskegon Conservation
District Data Repository

Conservation Design for Subdivisions: A Practical Guide to
Creating Open Space Networks. 1996. Arendt, Randall G. Island
Press, Washington D.C.,

University of Wisconsin - Extension
http:/clean-water.uwex.edu/pubs/stormie/cleaning.pdf

Kitsap County Surface and Storm Water Management
www_kitsapgov.com/sswm/tips.htm




Overview Erosion is a natural process occurring in many environments through the breaking and wearing down of soil,
rock, and surface material through the processes of wind, water, and gravity. As these particles move into the aguatic
environment and settle to the bottom in a process called sedimentation they can act as important source of organic material
and nutrients in normal minimal amounts. Erosion and sedimentation increase as soil is disturbed through human influence
like destabilization along stream banks, construction, and agriculture where vegetation is removed and soil is exposed to the
weather. The greatest threat is construction activities that not only remove vegetation and excavate areas of soil but also
disturbs the soil structure and stability of the sail.

What's the problem? A visible increase of sediment has built up in Muskegon Lake at the mouth of Muskegon River
since the Muskegon Lake RAP was updated in 1994, thought to be a result of the 1986, 500 year storm. This event also
created additional streambank erosion sites, adding to the river's sediment load. Erosion also occurs in urban and residential
areas along step slopes, in areas with exposed soil, or where there has been increased water flow from storm water.
Excessive sediment comes from erosion along streams and rivers, agricultural topsoil and construction sites with each storm
event. Although impairments due to erosion are not always obvious, over time they impact communities through the loss of

land, property, water quality and fish habitat.

Sediment and soil particles also have high concentrations of fertilizers (nutrients) and pesticides that stick to the particles and
are carried with them - eventually being released in other areas causing pollution or contamination. Particles in the water
cause many problems for lakes and streams with increased cloudiness, loss of oxygen as organic particles break down, and
increased nutrients that can cause excessive aquatic plant growth (eutrophication). Sediment can also change the bottom
structure of aquatic systems by reducing depth, burying spawning beds for fish, and burying habitat of some aquatic insects.
Sediment deposits in streams from highly eroded sites cause the greatest damage and loss to habitat, increase need for
dredging, can causes the greatest physical change in water quality for Muskegon Lake.

Where we are
In order to gather information needed to assess the impact of sediment on the Muskegon Lake AOC ecosystem, the following

actions are recommended:

1. Perform a hydrologic model that incorporates
Lake Michigan levels, Muskegon Lake, bridges,
dams, wetlands, groundwater and overland flow

2. Develop a sediment budget for the lower Muske-
gon River Watershed that includes suspended
material and bed-load sand

3. Explore the opportunity to institute a USDA Conservation Reserve
Enhancement project in the sub-watersheds of the Muskegon River
watershed where agricultural land use is identified as a sediment load
contributor.
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Overview Up until 1974, the communities of Muskegon and North Muskegon discharged residential and industrial waste
into Muskegon Lake from a treatment facility located at the mouth of Muskegon River's Middle Branch near Richards Park.
Since 1974, significant water quality and public health advantages have been realized due to the management of sanitary
wastewater through the Muskegon County Wastewater Management System (WMS). Another benefit to Muskegon Lake has
been the industrial pollutant surface water discharge permits monitored by MDEQ for compliance. The heavily urbanized areas
around Muskegon Lake utilize the WMS, yet some rapidly developing areas continue to utilize septic systems to manage
waste. Both systems can be very efficient in reducing contamination of water if maintained and used properly. The Muskegon
County WMS Metro system serves all sewered areas of Muskegon County, with the exception of Ravenna, Whitehall and
Montague. Current flow is approximately 26.5 million gallons per day (mgd). The plant has a hydraulic capacity of 42 mgd.
The facility is currently treating a waste stream that is about 60% industrial in origin and removes about 60,000 pounds of
oxygen demanding pollutants and 90,000 pounds of suspended solids. Approximately 20-94% of the discharge from this plant
enters the Muskegon River. An interceptor is currently being constructed that will convey the Whitehall and Montague
wastewater to the Muskegon Metro plant. Diversion of the waste is expected to occur in early 2003.

What's the problem? Localized cross connections between the storm and sanitary sewer pipes in the older Muskegon
Lake area communities are suspected, and communities are working to identify and correct them. Problems associated with
septic systems are usually related to improper usage and maintenance. Problems associated with the WMS system include
problematic sewer mains that resulted in sewer main releases and lift station failures. These failures resulted in millions of
gallons of raw sewage directly discharged to Muskegon Lake, Ruddiman, Ryerson and Four Mile Creeks. These failures are
the primary reason for the “no contact” advisories and the listing of Beach Closings as one of the Muskegon Lake impaired
uses. In addition to restrictions on contact through recreational activities, volunteers and teachers are also restricted from their
Adopt-A-Watershed activities in Ruddiman, Ryarson Creek and Four-Mile Creek surface waters. Community members have
concerns about potential human-health problems from water contact.

Where we are: The most recent major upgrades to the Muskegon County WMS metro facility were in 1989 and 1993.
Collection system improvements were made in 2001 with the replacement of 3 miles of the problematic 66 inch diameter force
main. Organic loading capacity enhancements were made in 2000 and 2002. The first of several studies is currently
underway to examine the collection system with
a focus on improved reliability. Future work
will examine current maintenance practices,
telemonitoring, and capacity. It will recommend
improvements and necessary construction. The
plant has sufficient hydraulic and treatment
capacity to handle the anticipated flow and load
for the next 20 years.

As noted earlier, in Muskegon Lake’s
stormwater and sanitary sewage are conveyed
in separate pipes and both industrial and
residential wastewater is treated by the
Muskegon County WMS. In the more suburban
and rural areas septic tanks are used to manage waste. Unlike sanitary sewage, stormwater receives no treatment and it
drains into pipes that outlet directly into Muskegon Lake and its tributaries. However, in some Michigan communities, sewers
were originally designed to carry both sewage and stormwater so ail water would be treated together, but during heavy rains
the volume becomes so great that it overflows into rivers and streams. When this happens, untreated or partially treated
sewage flows into rivers, streams and lakes. In the Muskegon Lake area, some accidental “cross connections” have been
discovered by public works crews during routine sewer maintenance. In 2001, the City of Muskegon received a Clean
Michigan Initiative grant to map sewers and to use a T.V. camera to visually inspect pipes for any cross connections.
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Overview Meeting full-body contact standards for Muskegon Lake and its tributaries is important because of its high vaiue
for recreational, quality of life and educational uses. The 4,150 acre lake is part of a 52-square mile watershed that includes
Ruddiman, Ryerson, Four Mile, Green Creeks and Bear Lake, a shallow lake connected by a channel to Muskegon Lake.
Muskegon Lake is connected to Lake Michigan by a shipping channel.

Muskegon Lake fisheries include resident black crappie, bluegill, yellow perch, walleye, smallmouth bass, largemouth bass,
northern pike, and flathead catfish. Largemouth bass are most abundant at the east end of the lake and smallmouth bass are
more abundant near the west end. The Muskegon River marsh supports northern pike and yellow perch migrate from Lake
Michigan to Muskegon Lake. Yellow perch use Muskegon Lake for both feeding and reproduction. Spawning runs of Chinook
salmon, steelhead and brown trout provide fall and spring fisheries. Both lake trout and lake whitefish move into the lake for
feeding and spawning during fall. Brown trout from Lake Michigan use Muskegon Lake during spring and fall for feeding.

What's the problem? Fishery concerns in Muskegon Lake are related to both Lake Michigan-wide and localized con-
cerns (see consumption advisories, pg 35). Localized concerns include sources of contamination from existing contaminated
sediments (see contaminated sediments, pg 12) and from groundwater migration into the lake {see groundwater, pg 26).

The contaminants in fish are the result of many things
including:

1) the concentration of the contaminant in the water

2) the concentration in the fish's primary food supply

3) the size and age of the fish (older, larger fish generally
have higher leveis)

4) the fish's habitat (sedentary, bottom-dwelling species
are more likely than others to concentrate toxic com-
pounds from contaminated sediments)

5) and the species level in the food chain (top-level predators often show higher contaminant levels due to bio-accumulation).

tn addition to fish consumption adviscries, several “no contact” advisories have been issued for the AQOC since the 1994
Muskegon Lake RAP update. The advisories were primarily due tc wastewater conveyance system and lift station sensor
failures. However, at times, bacterial levels in Ruddiman Creek appeared to be from other sources, possibly wildife or
sanitary/storm sewer cross connections. In 1999 there was a sewer line break along Yuba Street at Ryerson Creek; another
at Yuba Street/Ryerson Creek on Earth Day, 2000; and another break at Wood Street. During the fall of 2001, sensor
malfunctions were responsible for releases at the Ruddiman Creek lift station and at the Bear Lake channel. These system
failures resulted in the diversion and discharge of millions of gallons of untreated sanitary and industrial wastewater to
Muskegon Lake and its tributaries. Ironically, the investigation of the Wood Street break resulted in the fortunate identification
and repair of a sanitary and storm sewer “cross connection” at Muskegon Lake, near the YFCA in downtown Muskegon.

Lake Michigan is the source of drinking water for residents south of Muskegon Lake and for the City of North Muskegon.
However, groundwater serves most of Laketon Township and all of Dalton Township. Muskegon Township has city water for
some residents, primarily due to expanding commercial development. The public has concerns with
recreational contact with the lake and streams; un-captured contaminated groundwater plumes; toxic
sediment cycling and transport; and sewer line breaks. The public is also concerned about drinking
waier consumption in areas with private drinking water wells. These concerns relate to the potential
for nitrate contamination from failing septic tanks and from the unknown extent of groundwater
contamination from known underground leaking tanks and abandoned oil fields in Muskegon, Laketon
and Dalton Townships.

Where we are The use of fish consumption advisories is an interim measure to reduce exposure

by promoting the safe consumption of fish and wildlife. All the Great Lakes are under a fish advisory for PCBs and several
States have mercury advisories on inland lakes. Unfortunately, surveys have revealed that a large portion of the subsistence
and sport fish consuming public is unaware of the advisories. Based on the current understanding of how contaminants
circulate, it is expected that advisories will be in place for several decades. However, cleaning up contaminated sediments
and reducing new loadings of toxic substances would significantly shorten this time frame. There is also concern that invasive
species can potentially redistribute pollutants in the food web. According to U.S. EPA, the long-term goal is to ensure that all
Great Lakes fish and wildlife are safe to eat without restriction.
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Overview Local public involvement is the single most important ingredient in solving problems and making changes that
benefit Muskegon Lake’s ecological, economic, cultural and social health. In Muskegon County, we are fortunate to have re-
sources that increase the public’s knowledge to make informed decisions, become involved, and learn about the significance
of the Muskegon Lake ecosystem and the Lake Michigan watershed.

Where we are Local Programs designed to involve students and community members in the Muskegon Lake watershed:

Youth Conservation Tours-Conservation tours are Watershed Schools & Community Collaborative-

given each spring and fall. These tours help to enhance The teaming of teachers and volunteers provides incentive and
the understanding of local habitats and ecological con- assistance for school and community groups to complete moni-
cepts for younger students. Topics include forestry, toring and educational objectives. This collaboration between
wildlife, soils, groundwater, and aquatic biology. teachers, students, and community members exemplifies the

real-world connections that are so critical for engaging and

motivating students.

¢ WSEA-The Watershed Science Education Academy pre-
pares teachers to use natural settings as the integrating
context for teaching and learing experiences that enhance
traditional textbook and computer-based learning systems.
Teachers are trained to use DEQ-approved protocols for
monitoring water quality.

¢ Adopt-A-Watershed-Volunteer activities include: water-
side cleanups, monitoring, storm drain stenciling, nature
plantings and habitat enhancement projects. MDEQ proto-
cols for monitoring water quality are used. Data is compiled
by Muskegon Conservation District and submitted to the
MDEQ each spring and fall.

Schoolyard Habitats/Outdoor Classrooms—Areas of
the schoolyard are developed with Michigan native
trees, shrubs, wildflowers, butterfly gardens, animal
tracking plots, birdhouses and trails. Sometimes, ponds
or natural wetlands are included. Teachers, students,
parents, and community groups work together to build
and maintain outdoor classrooms.




Envirothon-The Envirothon competition strengthens the environmental
awareness of Michigan’s young men and women, preparing them for the
future. High school aged students teams conduct an environmental out-
reach program in their own community. The teams leamn to apply their
new and expanding environmental knowledge and skills. Students learn
that they can organize and carry out environmental projects that make a
difference in their own backyard. Teachers may contact Muskegon Con-
servation District to sign up a team and receive an informational packet.

4H-"Are You Into It"-This is a program for kids who care and want to help
out while having fun at the same time. By combining concerns about the
community and the world with 4H resources, kids can really make a differ-
ence. They will learn a lot and meet new people. Working together and
having a good time is what 4-H and volunteering are all about. Contact
MSU-Extension in Muskegon County for more information.

W.G. Jackson-A Grand Valley State University - Features a research
vessel that is a well equipped floating laboratory-classroom, used to study
the agquatic environment of Lake Michigan and adjoining waters. A large
number of cruises are offered to schools and groups at minimal cost each
year on a first -come, first served
basis. The cruises are booked in
2.5 hour trips. The students sam-
ple Lake Michigan and Muskegon
Lake. Contact GVSU- AWRI for
details.

MERES-The Muskegon Environmental Research & Education Society is
dedicated to environmental education and to the value of preserving the
environment, lts mission is to provide opportunities for individuals to par-
ticipate in or observe environmental research and to provide professional
development for teachers and environmental education for students. The
MERES site contains a wetlands boardwalk, water sampling platforms,
outdoor pavilion with tables, hiking-biking trails and fishing-wildlife obser-
vation areas along the Muskegon River.

MRWA and Muskegon Lake PAC -The Muskegon River Watershed
Assembly is a non-profit organization with an office in Big Rapids. Their
mission is: Preserving, protecting, and enhancing the natural, historic,
and cultural resources of the Muskegon River Watershed through educa-
tional and scientific initiatives, while supporting positive eccnomic devel-
ocpment, agricultural, and quality of life initiatives of organizations working
in the watershed. The MBRWA works in partnership with the Muskegon
Lake Public Advisory Council on projects in the Muskegon Lake Area of
Concern watershed. For more on local projects, cal (231) 773-0008.

Muskegon Conservation District—(231) 773-0008 or
Muskegoncd.org

State of the Lakes Ecosystem Conference—www.binational.net

Lake Michigan Monitoring Coordination Councii—
http:/wi.water.usgs.gov/immec/

Grand Valley State University—Annis Water Resources Institute—
www.gvsu.edu/wri/




Targets for Restoration and Delisting the Beneficial Use Impairments (BUls);
Indicators of Success; Recommendations for Further Work, Research and Monitoring

This section identifies Muskegon Lake’s Beneficial Use Impairments (BUIs) as determined by the Muskegon Lake Public
Advisory Council (PAC) and the Muskegon Lake Remedial Action Plan (RAP) Technical Team. It provides
recommendations for actions, targets, research and monitoring needed to restore and de-list each BUI from the
Muskegon Lake Area of Concern (AOC). A summary of the BUI de-listing criteria can be found on page 53.

For a quick glance at the status of BUIs, there is a chart on the opposite page, and symbols are used on the following
pages to indicate whether we are:
Breaking Even/Remained the Same

Making Progress Losing Ground

In some cases, a combination of symbols is used to depict the status of the
impaired use. When so little data has been collected, and the community
is un-aware of efforts to improve the impairment, the status is shown as Unknown.

Using Targets and Indicators for Delisting BUls

The Muskegon Lake PAC is the local organization with the responsibility to initiate the BUI de-listing process. The PAC
will work with the Michigan Department of Environmental Quality, U.S. Environmental Protection Agency and the Inter-
national Joint Commission throughout the process to determine whether or not a BUI is restored and if it should be de-
listed from the AOC. The Muskegon Lake PAC intends that the targets and indicators listed in this document be up-
dated annually, and that they will be used to document a “body of evidence” that a BUI is being restored. In some
cases, all targets listed for a BUI may be met before de-listing is initiated. In other cases, a majority of the targets may
be met, and the PAC could decide that it is either not possible to attain certain targets or that they are no longer neces-
sary to restore the BUI

Action Agendas

Action Agendas (listed in previous chapters) are referenced below each of the nine (9) BUI summaries on the foliowing
pages. 1) General Public; and 2) Governments, Business, Agencies and Organizations. In general, it will be most
beneficial and cost effective for the community to coordinate actions and to work on many actions simultaneously.

Future Updates for the Muskegon Lake Community Action Plan

Please contact the Muskegon Conservation District, Local Coordinator for the Muskegon Lake Community Action Plan
at (231) 773-0008, or contact Kathy Evans at kevansmcd@aol.com. You are encouraged to visit the interactive Com-
munity Action Plan page of the Muskegon Lake PAC web site to provide continuing comments on the actions, targets
and indicators listed in this plan. The PAC’s web site contains a printable version of the plan, and an interactive version
for your comments. The web site address is: muskegonlake.org. At the site you will find contact information for PAC
members, current events, meeting notices and links to other AOC related web sites.




This Beneficial Use Impairment (BUI) status update chart is based on the 1994 RAP and research findings from the
studies listed on page 5, under “Muskegon Lake RAP Progress Summary: Research, Monitoring and Restoration Ac-
tivities Related to Benesficial Use Impairments from 1994-2002. This status summary was also reviewed by the Mus-
kegon Lake PAC, Muskegon Conservation District (Local RAP Coordinator/AQC Data Repository), the Michigan De-
pariment of Environmental Quality, Michigan Department of Natural Resources, USDA Natural Resources Conservation
Service and other organizations working cooperatively in the Muskegon Lake RAP process.

Muskegon Lake Remedial Action Plan (RAP) Update
2002 Beneficial Use Impairment Status Summary

IMPAIRMENT EXTENT _SUSPECTED CAUSES POTENTIALSOURCES CHANGES 1968794  CHANGES 1994-2002
1) Restrictions on Regional;  Toxics Contaminated Remained the Same  Remained the Same
Fish & Wildlife Lakewide Sediments, (no change in consumption
Consumption Nonpoint Sources, advisory)
Atmospheric Deposition
2) Loss of Fish and Lake-wide Nutrient Nonpaint Sources Degraded Degraded
Wildiife Habitat Enrichment,
Physical Development
Alteration of
Shoreline
3) Degradation of Regional;  Toxics, Contaminated Unknown Unknown
Fish and Wildlife Lakewide Nutrient Sediments, (Need more data
Populations Enrichment, Nonpoint Sources, & analysis of existing
Atmospheric Deposition data
Physical Development
Alteration of Shoreline
4) Degradation of May be  Toxics, Contaminated Unknown Unknown
Benthos lake-wide, Nutrient Sediments, (Need more data)
Localized  Enrichment, Groundwater,
Fhysical Alteration Nonpoint Sources
of Shorsline in AQC & River Watershed
5) Restrictions on Localized Toxics Contaminated Remained the Same ~ Remained the Same
Dredging Sediments,
Nonpoaint Sources
6) Degradation of Localized Algal Bloom Mats, Nonpoint Sources, Known improving
Aesthetics Sludges, Barrels & Past Disposal Practices (Localized Improvemants
Nearshore Bottom Debris with volunteer cleanups
of shoreline and bottom
debris)
7) Beach closings Lake-wide, Toxics Sanitary & Industrial No current Progress Being Made
Localized Wastewater Discharge problems in (Sewer Restoration &
Sewer Line Failures 1994 Monitoring Underway)
8) Eutrophicationor ~ Localized  Nutrient Enrichment Nonpoint poliution Improved Some Improvement
Undesirable algae in sub-watershed & {Need more data)
Muskegon River
9) Restrictions on Localized Toxics Contaminated Groundwater & Known Remaingd the Same
Drinking Water Nutrients Nonpoint sources Unknown
Consumption in watershed
(groundwater) infiltration areas

Please se® pages 12, Contaminated Sediments and 26, Groundwater for specific toxic pollutants of concern.




Where We Want to Be—Targets and Indicators of Success

We Can Al Eal the Fish:
BUI #1 — Addressing the Restrictions on Human Consumption of Fish and Wildlife

Targets for Restoration and De-listing
1. All members of the population will be able to eat fish safely.

2. Consumers of fish, subsistence fishers and sport fishers will be knowledgeable about the health benefits and
risks from eating fish and abide by the fish consumption advisories for the AQC.

3. Women of childbearing age and children under 15 will not be at more risk nor advised to eat smaller quantities
of fish compared to the rest of the general population.

4. Levels of PCBs in Northern Pike and Carp will be below the Michigan Department of Community Health stan-
dards for consumption advisories and/or no worse than the advisories for Lake Michigan.

5. Levels of Mercury and PCBs in Largemouth Bass, Walleye and Redhorse Sucker will be below the Michigan
Department of Community Health standards for consumption advisories and/or no worse than the advisories
for Lake Michigan.

{In order to address the AOC boundary and this BUI, the above de-listing targets apply to Muskegon Lake,
Bear Lake and Muskegon River, below Croton Dam.)

Indicators of Restoration
1. MDCH, U.S. EPA, the Muskegon County Health Department and Muskegon Lake PAC will agree that levels
of contaminants in fish are at safe levels for all members of the population.
2. The health benefits and risks of fish consumption are thoroughly understood by the general public.
3. Fish advisories will be lifted for the AOCC.

Research and Monitoring Needs

1. Caged fish contaminant monitoring studies need to continue (before/after remediation/every 3-5 years) in
the Muskegon Lake Channel and expand to include lccalized Muskegon Lake tributaries and “hot spots,” to
help determine whether fish contamination is worse or better in Muskegon Lake AOC than in Lake Michigan.

2. Fish mobility and life cycle information is needed to determine if the contamination of fish in Muskegon Lake is
due to a regional or local problem.

3. A valuation of Muskegon Lake’s fishery, relative to economic, cultural and human health concerns is needed.

4. A fish consumption/human health risk behavior survey is needed to identify health concerns and educational
needs in the AQC.

Action Agendas

1. Page 14 Fisheries _ 5. Page 22 Sub-Watersheds

2. Page 12 Contaminated Sediments 6. Page 26 Groundwater Action Agenda

3. Page 28 Stormwater Runoff 7. Page 36 Public Education & Stewardship
4. Page 8 Pollution Prevention

Where Will They Live?

BUl #2-— Restoring the Loss of Fish and Wildlife Habitat

Targets for Restoration and De-listing
Communities will work cooperatively to plan, manage and maintain natural levels or a t least a minimum of
45% total vegetative surface cover of native aguatic plant communities in Muskegon Lake.

2. The nearshore/littoral zone will be shallow and obstruction free (including seawalls/concrete/rip-rap/debris) to
maintain a productive littoral zone.

3. Communities will require that all shoreline and streamside developments blend in a “water’s edge strip” land-
scaped with either: 1) low maintenance native or 2) no-input traditional plantings. Each strip will: 1) provide
adequate space for wildlife movement 2) connect existing isolated and fragmented habitats and 3) provide wa-
ter quality benefits by slowing down and filtering stormwater runoff. A 130’ wide strip is recommended for wild-

life nesting and safe movement. Seawalls will not be permitted below the ordinary high water mark, and only if
erosion is evident.
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4. Invasive species, including Eurasian Water Milfoil and Purple Loosestrife will be eliminated or managed at lev-
els that do not disrupt the sustainability of native, aquatic plant communities.

5, Open surface acreage area will be: 1) maintained at no net loss, at the ordinary high water mark and 2) in-
creased by safely removing historic fill in conjunction with rehabilitation and re-development projects.

6. Existing areas that are critical to reproduction, growth, and survival of fish and wildlife will be preserved through
land purchases, conservation easements, state designations or zoning.

7. Aquatic habitats that are connected to large intact areas will be preserved through public purchase,
conservation sasements, state designations or zoning

8. Altered shoreline areas will be restored to provide habitat and nesting area.

Indicatars of Restoration

1.

2.

10.
11.

12.

A habitat management plan will be developed and used to track restoration progress for fish and wildlife habitat in
the AQC, utilizing the 1995 Muskegon Lake Habitat and Aquatic Plant Assess ments baseline data.

An evaluation of opportunities to improve or restore fish and wildlife habitat through public purchase, conservation
easements and zoning will be compiled and utilized as a tool by local land managers, planning officials, drain
commissioner and landowners.

Land purchases through federal land purchases, conservation easements, public ownership, or agree ments with
individual land owners, and working with local management departments in state and local mu nicipalities.
L.ocal governments will adopt zoning and ordinances to support the restoration and maintenance of near shore and
tributary aquatic, wetland and shoreline buffer habitats.

Habitat will be less fragmented and become more connected to increase the amount of usable habitat for larger-
sized wildlife and smaller and/or isolated species

Local, state and federal permits issued for construction or removal activities will require creation of aquatic habitat
and public access to the lake and streams in development projects in the AOC,

Education will be institutionalized for the public’s understanding of water's edge management to ensure current and
future informed decision-making and practices (audiences will include K-12; developers; landscape service
providers; local governments and maintenance staff).

All new water's edge developments will implement an invasive species management plan (approved by the local
planning commission) as part of their land maintenance practices.

Local governments will adopt ordinances that support clean stormwater practices and soft/vegetated shoreline
edges to lessen the impact of runoff on water quality and aquatic ecosystems.

All sub-watershed communities will have completed watershed management plans and will be implementing them,
All sub-watershed communities will be implementing stormwater pollution prevention and public education and
involvement activities.

All sub-watershed communities will have local and regional processes in place to retain and/or filter stormwater
runoff and utilize best management practices in public works projects.

Hesearch and Monitoring Needs

1. Historical evaluation and reconstruction of lake morphometry, plant beds, and wetlands, along with present day
comparisons are needed to set sensible and defensible targets for “restoration”

2. An evaluation of nutrients in sediment, including historical to present day values to determine if plant
communities are affected by nutrients in the sediment

3. Monitoring for community compliance with stormwater and habitat ordinances and zoning

Action Agendas

1. Page 10 Nearshore Aquatic Habitat

2. Page 18 Land by the Lake—S8horeline and Wetland Habitat
3. Page 16 Invasive Species

4. Page 28 Stormwater Runoff

5. Page 22 Subwatersheds in the Area of Concern

6. Page 8 Pollution Prevention




We Wil Swrvive!
BUI #3 — Addressing the Degradation of Fish and Wildlife Populations

Many of the contaminants that led to restrictions on fish and wildiife consumption for humans can also degrade fish
and wildlife populations. Most notably, this impact has been on predators and especially fish-eating wildlife, as con-
taminants which bio-accumulate become concentrated higher in the food chain. The most common and well known
has been the reduction in large birds like osprey and eagles around Muskegon Lake. However, in recent years os-
prey again have started to nest in the area and local pairs of eagles and ospreys have been sighted in local commu-
nities along the Lake Michigan shoreline.

Due to the size of Muskegon Lake, it is difficult to determine overall fisheries populations, and estimates can only act
as an index in time. The presence of suitable habitat may be a more feasible overali indicator. Population estimates
for sturgeon, walleye and spotted muskellunge could also provide an indication of overall populations by looking at
the presence of these migratory species as indicators of health for the entire watershed. These species act as impor-
tant top predators, and therefore as a measure of system health.

Targets for Restoration and De-listing

1. Communities will work cooperatively to manage and maintain vegetative cover of native aquatic plant
communities in Muskegon Lake to support a healthy fishery.

2. Communities will require that all shoreline and streamside developments blend in a “water's edge strip” land-
scaped with either low maintenance/no-input traditional, natural or native plantings. Each strip will provide
adequate space for wildlife movement and connect isolated and fragmented habitat areas.

3. Exotic Species, including Eurasian Water Milfoil and Purple Loosestrife will be eliminated or managed at lev-
els that do not disrupt the sustainability of native, aquatic plant communities.

4. Fish and wildlife population assessments (for species of concern) will show an increase by 2008 (baseline
data needed; assessments recommended every three years).

5. The cause of low levels of deep water DO will be determined by 2006 in order to develop targets and recom-
mendations for restoration. (Assessments may include research on natural productivity, water movement,
sediment and water column nutrient and toxicity concentrations.)

Indicators of Restoration

1. A habitat management plan will be developed and used to track restoration progress for fish and wildlife habi-
tat in the AOCG, utilizing the 1995 Muskegon Lake Habitat and Aquatic Plant Assessments baseline data.

2. Local governments will adopt zoning and ordinances to support the restoration and maintenance of near
shore aquatic, wetland and shoreline buffer habitats.

4. Habitat will be less fragmented and become more connected to increase the amount of usable habitat for
larger-sized wildlife and smaller and/or isolated species

5, All communities will have adopted nearshore/in-lake management plans and will be implementing restoration
and management activities

6. Local, state and federal permits issued for construction or removal activities will require creation of aquatic
habitat and public access to the lake and streams in development projects in the AOC

7. A nutrient budget will be developed and used to guide stormwater management in the AQC, utilizing the 1995
Muskegon Lake and White Lake Watershed Study baseline data.

8. Local governments will adopt ordinances that support clean stormwater practices and soft shoreline edges

9. Phase [l Stormwater Dischargers are meeting U.S. EPA permit requirements to eliminate discharges of nutri-
ents and toxic pollutants to the AOC’s stormwater basin.

10. Road Commission practices will comply with all stormwater, soil erosion and sedimentation regulations

11. Construction site practices will comply with stormwater, soil erosion and sedimentation regulations

12. All sub-watershed communities will be implementing their illicit discharge elimination and public education
plans.

13. All sub-watershed communities will have completed watershed management plans and will be implementing
stormwater poliution prevention activities

14. Communities will have local and regional processes in place to retain and/or filter stormwater runoff and util-
ize best management practices in public works projects.

42 Muskegon @ ake C ommunily Action Plan




Research and Monitoring Needs

1.
2.

3.

Baseline information on historical aquatic habitat abundance and diversity

Determine aguatic plant species (and other habitat components) needed to support fish and wildlife species
life cycles (in order to develop defensible targets for fish and wildlife populations restoration)

Analyze surface acreage and volume related methods (to determine which method is most useful in
developing defensible targets for fish and wildlife habitat and populations restoration)

Baseline information on nutrient inputs to lake/tributaries/groundwater

Assessment of the causes of low levels of deep water dissolved oxygen (DQ). This may include research on
natural productivity, water movement, water column and sediment nutrient and toxicity concentrations and
availability.

Fish and wildlife population assessments (indicator species)

Survey government officials and general public on attitudes toward regulations that protect aquatic-terrestrial
habitats (including educational needs)

Action Agendas

1
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11.
12. Page 36 Public Stewardship and Education

Page 16 Invasive Species
Page 14 Fisheries
Page 10 Nearshore Aquatic Habitat
Page 28 Stormwater Runoff
Page 12 Contaminated Sediments
Page 18 Land by the Lakes—Shoreline and Wetland Habitat
Page 20 Land Use, Green Space and Brownfields
Page 30 Erosion and Sedimentation
Page 32 Wastewater Management
. Page 34 Human Health
Page 8 Pollution Prevention




Upgrading the Bottom Dwellers:

BU

| #4 — Addressing the degradation of benthos (bottom dwelling organisms)

Targets for Restoration and De-listing
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Remedial action cleanup will start in Ruddiman Creek by 2003/2004.

50% of the contaminated sediment “hot spots” in Muskegon Lake will be in the feasibility study stage by 2010,
with the initiation of remedial actions at the remaining sites at the rate of one site every year.

All contarminated sites cleanups will be completed by 2015.

Bi-annual assessments of benthos demonstrate a (20% increase?) in diversity and abundance by 2017 and
achieving healthy levels by 2025 (right around the time we’ll have to give the resource to other countries).
Local governments will adopt zoning and ordinances to support the restoration and maintenance of near shore
aquatic, tributary, wetland and shoreline buffer habitats,

Sub-watershed streams will be hydrologically and morphologically stable and not a source of contaminated
sediment transport.

icators of Restoration

T

2.

> o

Research and Monitoring Needs

GRwD -

Action Agendas

1.
2
3.
4.
5
6

Beginning in 2003, with the Ruddiman Creek site, monitoring of contaminated sediment remediation projects will
provide “before, during and after” assessments to document remedy effectiveness.

A nutrient budget will be developed in 2003/2004, and used to guide stormwater discharge management and to
measure the impact of stormwater on sediment dependent benthos in the ACC.

By 2003, local governments will adopt ordinances that support clean stormwater practices including on site and/
or regional retention or detention; street sweeping; and storm drain filtering to lessen the impact of runoff on
sediments, water quality and aquatic ecosystems.

Phase Il Stormwater Dischargers are meeting U.S. EPA permit requirements to eliminate discharges of toxic
poliutants, nutrients and unnatural levels of sediment to the AOC’s stormwater network.

All sub-watershed communities will be implementing their illicit discharge elimination and public education plans.
The Muskegoen Lake Public Advisory Council will continue to be involved with the agencies in contaminated
sediment remediation decisions; pollution prevention and education activities; oversight for NFDES discharge
compliance; oversight for state and federally led soil and groundwater cleanups; public notice comments for local,
state and federal permit processes; and in providing oversight for the compliance of clean stormwater discharges
to the Muskegon Lake AOC.

Historic and baseline information on benthos abundance and diversity

Contaminated sediments at all sites are evaluated for the remediation process

Funding sources for sediment remediation are investigated and obligated

The impact of stormwater discharges to the health of the lake and tributaries’ benthic communities
Nutrient budget analysis for Muskegon Lake and tributaries (surface and groundwater sources)

Page 12 Contaminated Sediments
Page 30 Erosion and Sedimentation
Page 28 Stormwater Runoff

Page 10 Nearshore Aguatic Habitat
Page 26 Groundwater

Page 8 Pollution Prevention
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BUI #5 — Addressing the restrictions on dredging

Targets for Restoration and De-listing

1.

2.
3.

Additional costs for sampling sediments for heavy metals, hydrocarbons and/or other contaminants will no
longer be necessary in the MDNR Land and Water Permit process because all contaminated sediment sites will
be fully characterized

The level of contaminants in the Muskegon Lake AOC watershed sediments no longer imposes additional costs
due to requirements for the removal, disposal, confinement, or remediation of dredge spoils.

Aguatic habitat impacts are mitigated (within immediate area/zone) where development/dredging occurs.

Indicators of Restoration

1.

2.

3.
4.

Land and Water Permit applications will indicate levels of contaminants in dredge spoils are below levels that
require additional testing, special disposal, removal, confinement or remediation.

In the development process, the rehabilitation of contaminated properties and soft edges/habitat protection will
be included.

Phase Il Stormwater Dischargers will meet goals to limit discharges of nutrients to the stormwater system,
Municipalities implement aquatic habitat mitigation for all in-lake developments (priority sites for mitigation or
new developments will be areas previously filled or degraded by isolation and fragmentation).

Research and Monitoring Needs

1.
2,

Baseline information on historic benthic abundance and diversity is needed to guide restoration plans and reme-
diation targets for the open water, nearshore and tributaries impacted by contaminated sediments.
All contaminated sediment sites are evaluated for contaminants of concern.

Action Agendas

ISAE R S

Page 28 Stormwater Runoff Action Agenda
Page 12 Contaminated Sediment Action Agenda
Page 26 Groundwater

Page 8 Pollution Prevention Action Agenda

Page 35 Human Health




Beauly iy in the Eye of the Beholder:
BUI #6 — Addressing the degradation of aesthetics

Targets for Restoration and De-listing:

A soft shoreline with abundant fish habitat and overhanging trees

A clean, beautiful lake with bottom sediments free of contamination and debris

The absence of nuisance algal blooms

The absence of oil slicks

A sense of place will be secured through the identification, enhancement and maintenance of public access and
viewsheds for the lake.

A gift to the future is ensured through sustained stewardship, development standards and regulatory action.
Motorized and non-motorized quiet areas both

USRS

o

Indicators of Restoration:
1. A broad strategy will be developed and used to resoive development disputes and to implement the vision of the
City of Muskegon’s lakeshore, and a plan to develop these mixed uses and habitat
2. Developments on Muskegon Lake’s south shoreline and stream edges reflect compliance with the City of
Muskegon’s vision for the shoreline
Master Plans will reflect a sense of place and design to enhance and preserve beauty
Zoning and ordinances will be used to preserve the aesthetic benefits
Wastewater discharges (municipal and on-site septic) are eliminated

Research and Monitoring Needs:

Bi-Annual evaluation of public attitudes/knowledge/support for aquatic-terrestrial habitat Action Agendas and
targets through 2010
2. Identify areas suitable for safe bathing beaches on east and south sides of the lake

o e

0

Action Agendas

1. Page 18 Land by the Lake -Shoreline/Wetlands
2. Page 34 Public Education and Stewardship

3. Page 28 Stormwater Runoff Action Agenda

4. Page 12 Contaminated Sediments

Page 10  Nearshore Aquatic Habitat

Page 20 Land Use, Green Space and Brownfields
Page 22  Subwatersheds in the AOC

Page 32  Wastewater Management

NG

We Can Al Swim cn the Wailer:
BUI #7 — Addressing Beach Closings (contact/health advisories)

Targets for Restoration and De-listing

1. The Muskegon County Health Department will no longer have to post “no contact” advisories in Muskegon Lake
or its tributaries due to wastewater sewer line or lift station failures.

2. Lake bottoms will no longer be contaminated with toxic pollutants at levels that are known to impact human
health in children or adults in designated public access, boat launch and beach areas.

3. Lake bottoms will be free of dangerous debris (metal scraps, re-rod, wire, rusty barrels) at public access, boat
launch and beach areas.

Indicators of Restoration

1. Phase II Stormwater Dischargers will meet goals to limit discharges of oil, grease, heavy metals and nutrients to
the stormwater system.

2. Muskegon County Health Department’s E.. cof sampling will indicate levels of bacteria at non-detect or levels
safe for human full body contact with Muskegon Lake and its immediate tributaries in the AOC boundary.

3. Muskegon County Wastewater Management System will not discharge untreated waste due to sewer line
failures, and will be in discharge compliance with NPDES permits and ensure industrial pre-treatment standards
are met.

4. On site septic maintenance meets/exceeds recommendations on 80% of sites within the Muskegon Lake AOC
watershed

5. All known waste disposal that may be leading to bacterial contamination will be eliminated

6. Bacterial (E. col) monitoring program for Muskegon Lake will ensure that state water quality standards are being
met, especially in those areas where public in have access to water (marinas, boat launches, swimming
beaches, fishing piers).

7. Annual monitoring data will be analyzed and reported in local publications (newspapers, newsletters etc.).




Research and Monitoring Needs

- Groundwater monitoring for nutrients and E. coli from non-sewered & sewered areas in immediate drainage area
Nutrient budget for Muskegon Lake (including #1 above)

Identification of safe beaches for passive public access on the south and east sides of Muskegon Lake

The Muskegon County Health Department — Environmental Health will perform weekly monitoring of all public beaches,
and utilize new technologies for rapid assessment and contact advisories as necessary

Petri-film techniques will be used by volunteer monitors as a screening technique for potential upstream sources of
E.coli. AOC stormwater outfall and tributary outlets will also be screened. The Health Department will receive the
results.

Action Agendas

1. Page 32 Wastewater Management

Page 28 Stormwater Runoff Action Agenda
Page 26 Groundwater

Page 12 Contaminated Sediments

. Page 34 Public Education and Stewardship

Gelting Rid of the Slimy S, L
BUI #8 — Addressing eutrophication or undesirable algae

Targets for Restoration and De-listing
1. Muskegon Lake has sub-watershed management plans to address nutrients, pesticides, butfers by 2010.
2. A 50% reduction of nutrients/contaminants in surface and groundwater (per bi-annual monitoring) by 2015.

A@n
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Indicators of Restoration

Phase Il Stormwater Dischargers will meet goals to limit discharges of nutrients to the stormwater system.
Municipalities institute nutrient management plans for watershed areas on 50% of watershed

Public/private landscape management (nutrient and pesticides) are implemented on 50% of watershed

The occurrences of algal blooms on Muskegon Lake, Bear Lake (Fenner's Ditch and lake tributaries) will no longer be
observed at nuisance levels.

Research and Monitoring Needs
1. Nutrient Budget

2. Public Surveys

Action Agendas

oM

1. Page 28 Stormwater Runoff Action Agenda 6. Page 22 Subwatersheds in the AOC
2. Page 36 Public Education and Stewardship 7. Page 34 Human Health

3. Page 30 Soil Erosion and Sedimentation 8. Page 8 Pollution Prevention

4, Page 22 Subwatersheds in the AOC

5. Page 34 Human Health

We Can AW Drink the Water:

BUI #9 — Restrictions on drinking water consumption (groundwater)

Targets for Restoration and De-listing

1. MDEQ, U.S. EPA and Potentially Responsible Partners will address groundwater contamination

2. Muskegon County Health Department will address drinking water wells for nitrates and other contaminants of concern

Research and Monitoring Needs
1. Groundwater plumes and concentrations of nutrients and other contaminants need to be mapped in Muskegon Lake

AO,C‘in order to prioritize cleanup of sites that contribute to the restriction of drinking water consumption.
2. Existing and potential infrastructure to supply water and sewer to developing areas in Muskegon Lake AQC watershed
need to be mapped in order to prioritize the cleanup of sites.

Action Agendas

1. Page 26 Groundwater
2. Page 28 Stormwater Runoff
3. Page 8 Pollution Prevention




LOCAL CONTACTS

Muskegon Lake Public Advisory Council
muskegonlake.org—Contact, Cynthia Price
(231) 755-3478 or (616) 784-1090

Muskegon Conservation District
muskegoncd.org—Contact, Kathy Evans
(231) 773-0008

Muskegon County Watershed Information Network
(231) 767-1207

Michigan Anglers Association—Contact, Wayne Groesbeck
(231) 777-1555

Muskegon Conservation Club—Contact, Al Bell
(231) 744-7309

Muskegon Environment, Research and Education Society
(616) 455-6236—Contact, Ron Brown

Grand Valley State University Annis Water Resources Institute
(231) 728-3601—Contact, Dr. Rick Rediske

Waest Michigan Shoreline Regional Development Commission
(231) 722-7878—Contact, Erin Kuhn

Timberland Resource Conservation and Development Council
(616) 784-1090—Contact Phil Dakin or Cynthia Price

Muskegon River Watershed Assembly
mrwa @ferris.edu—Contact, Gary Noble

Muskegon County Health Department
(231) 724-6311—Contact, Vicki Webster

Muskegon County Drain Commission
(231) 724-6219—Drain Commissioner, Martin Hulka

ENTITIES WITH RAP IMPLEMENTATION
RESPONSIBILITIES IN MICHIGAN AQOCs

Federal

U.S. EPA

U.S. Army Corps of Engineers

U.S. Geological Survey

U.S. Fish and Wildlife Service

U.S.D.A.—Natural Resources Conservation Service

State

Michigan Department of Environmental Quality
Michigan Department of Natural Resources
Michigan Water Resources Commission
Michigan Department of Transportation

Public Universities

State Legislature

Local/Regional
Counties, Cities, Townships and Villages

Drainage and Sewer Districts
Other Special Districts

Sewer Authorities

Port Authorities
Intergovernmental Task Forces

Private

Industrial Permittees

Potentially Responsible Parties

Individual Households

Not-For-Profit Organizations
Farmers/Landowners

Professional Associations/Business Councils
Independent Committees/Councils

MUSKEGON LAKE MUNICIPALITIES

Muskegon County (231) 724-6520 Dalton Township (231) 766-3043
City of Muskegon (231) 724-6705 Egelston Township (231) 788-2308
City of North Muskegon (231) 744-1621 City of Muskegon Heights (231) 733-1175
Laketon Township (231) 744-2454 City of Norton Shores (231) 798-4391
Muskegon Township (231) 777-2555 City of Roosevelt Park (231) 755-3721

Cedar Creek Township (231) 821-0014




Muskegon Lake
Community Action Plan Update, 2002

The Muskegaon Lake PAC and Support Staff at the

Muskegon Conservation District would like to express our gratitude
and appreciation for all the community members who took the time to
attend one or all of the three public input meetings held over the
course of the RAP Update process. (PAC and Technical Team mem-
bers are listed on pages 52 and 53.)

The community’s participation and input was very important in the de-
velopment of targets for restoration and the actions needed to restore
fish and wildlife habitat and good water quality.

We invite you to visit the Muskegoniake.org (Muskegon Lake PAC)
or Muskegoned.org (Muskegon Conservation District) web sites to
provide additional comments for the next update. An interactive ver-
sion of the Muskegon Lake Community Action Plan along with a print-
able pdf format will be available for your use.

Printed copies are also available at the Muskegon Conservation Dis-
trict, 1001 E. Wesley Avenue, Muskegon, Michigan 49442,

In addition, we wish to thank the Michigan Department of
Environmental Quality Areas of Concern Program,

U.S. Environmental Protection Agency, Region V, and the
Great Lakes Commission for making the project funds available.

Thank you again for your input and we hope you find your recommen-
dations reflected throughout this document. Thank you!

Public Meeting Participants

Harold Andersen, Carolyn Aubuchon, James Austin, Karen Bednarek,
Al Bell, Bob Beil, Tom Berdinski, Ron Brown, David D’'Alcorn, State
Representative Julie Dennis, Jerry Garman, Wayne J. Groesbeck,
Tom Hamilton, Delphine Hogston, Roger Jones, Virgie Jackson,

Lynn Kalfsbeek, Dave Lemieux, James McCabe, Cheryl Mendoza,
Roger Morgenstern, Greg Mund, Gary Noble, Dave Peden, Sally
Pleimling, Cynthia Price, Rick Rediske, William Schroeder, David
Shedd, Al Steinman, State Representative Gerald VanWoerkom,
Marian Ward, Don and Juanita Zudor, Carl & Margie Benson,

Arn Boezaart, Tanya Cabala, Phil Dakin, Bill Danly, Kathy Dusseau,
Kathy Evans, Muskegon County Commissioner, Nancy Frye,

Ryan Grant, Sandra Groesbeck, Tim Hall, U.8. House Representative,
Peter Hoekstra, Richard & Barbara Jorgensen, Satish Joshi, MSU,
Glenn Keebler, Connie King, Ross Kittleman, Brian Lazor,

Chris Matteson, Dennis McKee, Jill Montgomery, Greg Roberts, Terry
Stilson, Sarah U'Ren, John and Marie VanWyck, Liz Vos




QOverview Local public involvement is the single most important ingredient in solving problems and making changes that
benefit Muskegon L.ake’s ecological, economic, cultural and social health.

In Muskegon County, we are fortunate to have resources that increase the public’'s knowledge to make informed decisions,
provide opportunities to become involved, and instill the political will to move forward in partnership with municipalities, busi-
ness’ and agencies to restore and protect Muskegon Lake. The Muskegon Lake Public Advisory Council (PAC) meets on
the fourth Monday every month. Meetings alternate from daytime (noon-2:00 p.m.) to evenings (7:00-9:00 p.m.). This
schedule has provided opportunities for a broad array of public representation and participation. Please call the Muskegon
Conservation District at (231) 773-0008 to find out more about meeting topics and locations.

Muskegon Lake Public Advisory Council
Cynthia Price, Chair

Alien J. Bell, Vice Chair

Wayne Groesbeck, Secretary

Kathy Evans, Rep.—Statewide Public Advisory Council
Theresa Bernhardt, Chair—Ruddiman Creek Task Force
Gale Nobes, Chair—~Muskegon River Watershed Assembly
Greg Mund

Roland Crummel

Chris Overbeek

Jim McCabe

Robert Bell

Dennis McKee

Dave Peden

Robert Fountain

Brenda Moore

Ric Scott

Dave Wendtland

Gary Fahnensteil

Delphine Hogston

Karen Bednarek

Cheryl Mendoza

Liz Vos

Representation
Timberland RC&D

Muskegon Conservation Club

Michigan Anglers

Muskegon Conservation District

Glenside Neighborhood Association

Muskegon River Watershed Assembly

USDA Natural Resources Conservation Service

Laketon Township

Muskegon County Health Department

Ruddiman Creek Task Force

Consumers Energy

Consumers Energy

Industry/Muskegon Chemical Council

City of Muskegon Department of Public Works

City of Muskegon Planning Department

City of Muskegon Leisure Services

Private Sector

NOAA/GLERL Lake Michigan Field Station

General Public

Save Our Shoreline

Lake Michigan Federation

Muskegon County Environmental
Coordinating Council

Front Cover: Muskegon Lake Aerial Photo by Marge Beaver




Muskegon Lake
Remedial Action Plan
Technical Team

The following people assisted with the development of the
Muskegon Lake RAP Update, 2002 by providing written
comments within their areas of expertise.

We wish to thank the following individuals for their
involverment and their support:

Tom Berdinski
Michigan Department of
Environmental Quality

L.aura Rauwerda
Michigan Department of
Environmental Quality

Sharon Baker
Michigan Deptartment of
Environmental Quality

Roger Eberhardt
Michigan Department of
Environmental Quality

Jeff Auch
Muskegon Conservation District

Kathy Evans
Muskegon Conservation District

Greg Mund
USDA Natural Resources
Conservation Service

Dr. Richard Rediske
Grand Valley State University—
Annis Water Resources Institute

Rod Denning
Grand Valiey State University—
Annis Water Resources Institute

Tim Westman
Muskegon County Wastewater
Management System

Victoria Webster
Muskegon County Health Department

Jill Montgomery
Muskegon County Health Department

Rich O’Neal,
Michigan Department of Natural
Resources—Fisheries Division

Nik Kalejs
Michigan Department of Natural
Resources—Wildlife Division







