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PREFACE

This draft 1995 biennial report of the Saginaw River/Bay Remedial Action Plan (RAP)
was jointly prepared by numerous governmental agencies (local, state and federal), local
governments, public organizations, and business representatives, through the committee structure
of the Saginaw Bay National Watershed Initiative. The purpose of the document is to track
progress under the RAP program and to identify actions needed to take the next steps in the
restoration, protection and enhancement of environmental conditions in Saginaw Bay and its

watershed.

Since completion of the original Saginaw River/Bay RAP document in September 1988,
over 2/3 of the 101 actions identified have been at least partially implemented, and all 37
priority actions have been at least partially implemented. This second iteration of the Saginaw
River/Bay RAP document describes many of these actions; the current environmental status of,
and goals for, Saginaw Bay and the watershed; the growth of the Saginaw RAP process; and the
additional actions needed to move forward with the RAP effort. The draft biennial report
focuses on land use, nutrients, conventional water quality parameters, soil erosion/sedimentation,
and upland habitat. It is envisioned that the 1997 biennial report will focus on toxic substances,
contaminated sediments, and aquatic habitat. :

The Saginaw River/Bay RAP is a multimedia, ecosystem-based, locally-driven process
and participation from any interested party is welcome at any time. Comments on the document
and the Saginaw River/Bay RAP process, or questions on how to become involved, may be
directed to:

Greg Goudy

Saginaw River/Bay RAP Coordinator
Surface Water Quality Division

Michigan Department of Natural Resources
P.O. Box 30273

Lansing, Michigan 48909

Phone : 517-335-3310

Questions or comments on the Saginaw Bay National Watershed Initiative may be
directed to: ' '

Jim Bredin

Program Manager

Saginaw Bay National Watershed Initiative
Saginaw Valley State University

Pioneer Annex SA

University Center, Michigan 48710
Phone : 517-791-7367
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VISION FOR SAGINAW BAY AND ITS WATERSHED

Saginaw Bay and its watershed will provide a safe, enjoyable, balanced environment with clean
water for all forms of life. The bay will support the wide range of multiple uses and benefits
typical of a Great Lakes embayment. Basin rivers, streams, lakes, drains and other waters
within the watershed will also support multiple uses, while at the same time protecting the water
quality of Saginaw Bay. Both the bay and the watershed will provide for biodiversity, naturally
self-sustaining indigenous populations, good public health, recreational opportunities, and
economic viability. '

Participatory management efforts will foster optimization of uses and benefits without exceeding
the carrying capacity of the ecosystem, while maintaining the flexibility to address the often
conflicting natures of those uses. Management will include emphasis on the ecosystem approach
to watershed management and creating an informed, knowledgeable public through
environmental education. '

The watershed will contain a citizenry committed to regional cooperation and a personal
philosophy of stewardship. It will be a place where citizens accept the personal responsibility
and challenge of pollution prevention in their own lives and lifestyles, and are committed to
moving from a consumer society to a conserver society. Furthermore, there will be greater
cooperation, leadership and responsibility among citizens of the basin for defining long-term
policies and procedures that will protect the quality and supply of water in Saginaw Bay and its
watershed for future generations.

To achieve this vision, Saginaw Bay and its watershed shall be protected against further
degradation of water quality or functional loss of habitat. Furthermore, existing environmental
conditions will be improved to (1) restore all currently impaired beneficial uses (as defined by
the Great Lakes Water Quality Agreement) in the Saginaw River and Saginaw Bay; and (2)
enhance other water-related uses in the bay and the watershed as appropriate. These protection,
restoration and enhancement activities will be conducted through the sound management of
human, economic and ecological resources.







EXECUTIVE SUMMARY

RAP PROCESS

The Saginaw River and Saginaw Bay have been listed as one of 43 Great Lakes Areas
of Concern (AOCs) because degraded water quality conditions impair certain beneficial uses as
defined by the Great Lakes Water Quality Agreement (GLWQA) of 1978 (as amended). The
State of Michigan has implemented a Saginaw River/Bay Remedial Action Plan (RAP) process
to address these water quality concerns. Though the Michigan Department of Natural Resources
has been designated as the lead agency responsible for the RAP process, this draft 1995 biennial
report of the Saginaw River/Bay RAP was jointly prepared by numerous governmental agencies
(local, state and federal), local governments, public organizations, and business representatives,
through the committee structure of the Saginaw Bay National Watershed Initiative.

The primary purpose of the Saginaw River/Bay Remedial Action Plan process is to: (1)
define and describe the environmental problems in the Saginaw Bay watershed (focusing on
surface water quality and habitat related issues), including a definition of the beneficial uses that
are impaired, the degree of impairment, and the geographical extent of impairment; (2) define
the causes of impairment, including a description of all known sources of pollutants involved and
an evaluation of other possible sources; (3) define water use goals for Saginaw Bay and its
watershed; and (4) identify and implement actions needed to restore, protect and enhance
environmental quality to support these goals.

This approach is substantially broader than that defined in the GLWQA, in that it goes
beyond the designated boundaries of the AOC itself (the Saginaw River and Saginaw Bay) to
include the entire watershed, and includes a broader array of issues. Furthermore,
environmental problems anywhere in the watershed can be addressed for their own sake,
independent of whether or not the local problem contributes to the degradation of the Saginaw
River or Saginaw Bay. One of the primary reasons that the Saginaw River/Bay RAP has been
able to expand to include the whole watershed is the additional financial and staff resources
provided to the effort through the Saginaw Bay National Watershed Initiative.

The Program Advisory Committee was the principal committee used to provide broad-
based input and direction to the Saginaw Bay National Watershed Initiative and to facilitate the
development of cooperative long-term strategies for the restoration and protection of the Saginaw
Bay watershed. To assist with these tasks, the Program Advisory Committee established four
Technical Advisory Committees (TACs). Each TAC addressed one of four specific topic areas:
Water Quality, Soil Erosion and Sedimentation, Contaminated Sediments, and Habitat. The
work products of the TACs comprise the bulk of this RAP document.

The Saginaw River/Bay Remedial Action Plan process began in July 1986 and the initial
RAP document was completed in September 1988. The RAP identified 101 actions that were
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needed to further address the environmental problems in the Saginaw River/Bay AOC. By
December 1991, only three years later, over two-thirds of the 101 actions had been at least
partially implemented. Of the 37 priority actions identified, all had been at least partially
implemented. This is remarkable implementation success given this era of decreased financial
resources at the federal, state and local levels. The widespread support can be partially
attributed to the relatively high priority given to this AOC at the state and federal level, as well
as the involvement of local citizens, businesses and communities.

This second iteration of the Saginaw River/Bay RAP document describes many of these
actions; the current environmental status of, and goals for, Saginaw Bay and the watershed; the
growth of the Saginaw RAP process; and the additional actions needed to move forward with
the RAP effort. The draft biennial report focuses on land use, nutrients, conventional water
quality parameters, soil erosion/sedimentation, and upland habitat. It is envisioned that the 1997
biennial report will focus on toxic substances, contaminated sediments, and aquatic habitat.

This document serves as the technical, planning and project implementation focus for
addressing environmental quality and habitat issues in the Saginaw Bay watershed. It is intended
that this Remedial Action Plan be used by all agencies (federal, state, local), organizations and
individuals concerned with, affected by, or impacting, water quality in Saginaw Bay or its
watershed. Extensive efforts have been made to include all interested and/or affected parties in
the development, review and implementation of this plan so that it fully addresses the issues
from a variety of perspectives and is broadly supported. This RAP is much more comprehensive
than previous planning documents in that it examines environmental quality from an ecosystem
perspective on a watershed basis rather than focusing on only a single pollutant source or issue,
or a single large drainage basin.

The key to successfully implementing an ecosystem approach lies in the active
participation, coordination and cooperation of the public and all program areas at the state,
federal and local levels that have responsibilities relevant to the RAP. Participants need to be
involved in all aspects and phases of the process including providing relevant data and
information, contributing to decision making and policy related discussions, and facilitating the
implementation of actions.

Participation in the Saginaw River/Bay RAP process is encouraged and welcome from
anyone affected by, or concerned with, any topic addressed under the program. In addition to
the obvious inclusion of individuals, communities, businesses, and organizations at the local or
basin-wide level, this also includes state, regional (Great Lakes), national or international
agencies and organizations concerned with the broader implications of RAP activities or
outcomes. Consequently, participation within the scope of the RAP encompasses a broad
spectrum of individuals and activities.




PROBLEM DESCRIPTION

Saginaw Bay is a southwestern extension of Lake Huron located in the east central
portion of Michigan’s lower peninsula. The bay has a large surface area of 1,143 square miles,
is 52 miles long, and varies in width between 13 and 26 miles. The Saginaw Bay drainage basin

is home to about 1.4 million people in 22 counties and contains 8,709 square miles, which is

approximately 15% of Michigan’s total land area.

Land use is very diverse in the Saginaw Bay basin spanning a spectrum from relatively
undisturbed natural areas, to intensive agriculture lands and heavily industrialized urban settings.
The majority of industrial activity takes place in one of the four major urban centers in the
Saginaw River basin: Bay City, Saginaw, Flint or Midland. Agricultural production, which
comprises approximately 50% of the land use, is particularly intense in the eastern and southern
portions of the watershed.

Saginaw Bay is also a major recreational area. It has a world-class walleye sport fishery
and, since it is on a major migratory bird flyway, it is a popular bird watching destination. The
most outstanding habitat feature of the watershed is the expansive coastal wetlands of the bay,
which is the largest remaining freshwater coastal wetland system in the nation. Consequently,
the bay is particularly valuable to Lake Huron fish and wildlife communities as a major breeding
and nursery area. In addition to supporting numerous plant and animal species that are
endangered or threatened, the Saginaw Bay watershed includes several natural communities that
are globally scarce or unique.

The major water quality problems are cultural eutrophication, toxic material
contamination, and sedimentation. Pathogens are also occasionally a problem. The degraded
environmental conditions have impacted biota, resulted in public health fish consumption and
body contact advisories, affected taste in drinking water supplies and fish, created nuisance
aesthetic conditions, and restricted navigational channel dredging activity. Additionally, loss of
fish and wildlife habitat is a concern.

There are a variety of sources that continue to contribute contaminants to the Saginaw
River and Saginaw Bay including industrial and municipal discharges, combined sewer
overflows, contaminated sediments in the river and bay bottom, urban and agricultural nonpoint
runoff, waste disposal sites, and the atmosphere.

Many of the ecosystem problems in the Saginaw Bay watershed are the result of land use
practices. Recent comparisons of presettlement and current cover types for eight Michigan
counties located entirely within the Saginaw Bay watershed revealed the extent of impacts land
uses have had on the natural landscape. In most counties of the watershed, upland forests
located on rich soils were cleared to the extent that, in some counties, as little as 2% of the
acreage once supporting upland forests remain forested. In addition, major forest type
conversions occurred, greatly modifying the habitat for many plants and animals. Of the eight
counties where direct comparisons were made, between 44% (Genesee) and 77% (Gladwin) of




the wetland acreage present in the 1830s remain today. A clear pattern of past exploitation of
conifer-dominated swamps and the drainage of wet prairies has nearly eliminated these types
from several counties. It is estimated that only half the historical acreage of Saginaw Bay
coastal marshes remains today.

Despite the widespread land use changes that have occurred, and continue to occur, in
the Saginaw Bay watershed, there are numerous gaps and barriers within the institutional
framework for land use control and environmental protection that inhibit ecosystem restoration,
enhancement and protection. In order for the local land use decision forum to become an
effective tool for environmental quality management, the linkages between national, state and -
local institutions need to be better undersiood and mechanisms for merging their similar policy f
goals developed.

Effective water quality management is a complex interplay of law, policy, management,
and investment of financial resources. Historically, water quality management has not
recognized the importance of the cumulative impacts of individual land use decisions within the-
management framework. The most effective water quality management program will incorporate
environmentally sensitive land use planning and regulatory tools into its management scheme.
Failure to add the local decision component to the broader water quality management framework
will diminish its effectiveness and leave many water quality goals unmet. :

SMALL WATERSHED PRIORITIZATION i’ROCESS

One objective of the Saginaw Bay National Watershed Initiative and Saginaw River/Bay
RAP processes is to ensure that the programs and projects undertaken by participants are
directed toward actions that will have the greatest benefit within the watershed. In an effort to
better define problem areas and sources of impacts, a subwatershed prioritization process for the
Saginaw Bay watershed was begun in February 1993.

Simply put, the purpose of the Saginaw Bay watershed prioritization process is to
evaluate the subwatersheds in the basin based on the level of impact on the resource and the
value of the resource. The information is used to improve coordination of monitoring, planning
and implementation activities among local, state, and federal agencies, as well as local
businesses and public organizations, in their efforts to describe, protect, restore, and enhance
the natural resources of the Saginaw Bay watershed.

The Saginaw Bay watershed prioritization process currently addresses all 69 of the
hydrologic management units established in the watershed for this process, and includes four
phases. '

Phase 1 is the collection/summarization of data on the following topics: ecological
indicators (effects), source delineation (causes), habitat evaluation, and public interest.




Phase 2 involves the integration of the source delineation and ecological indicators
sections to derive an impact assessment of the subwatershed; and the integration of public
interest and habitat evaluation sections to derive a resource value.

Phase 3 evaluates the resource value and the impact assessment with watershed goa}s to
derive a technical rating for the subwatershed.

Phase 4 provides information on the probability that the outlined technical needs of the
subwatershed, derived in Phase 3, can or can not be effectively addressed at a given
time. This subwatershed ranking is derived through the filtering of Phase 3 technical
rating through a likelihood of success section.

Draft initial prioritizations for certain portions of Phase 1 have been completed.

WATER QUALITY

Sedimentation is a major cause of degraded environmental conditions in the Saginaw Bay
watershed, and wind and water erosion of agricultural land is the major source. High water
erosion areas (> 1.5 tons/acre) are located in portions of Huron, Tuscola, Lapeer, Gratiot,
Isabella, Shiawassee and Montcalm counties. Thirty-one of the 69 management units were
identified as being highly susceptible to wind erosion and 22 management units were listed as
medium. Management units falling in these two categories were predominantly located in the
coastal basins, the headwaters of the Tittabawassee River, and sporadically throughout Gladwin,
Midliand and southern Tuscola counties.

Eutrophication is also presently a water quality problem in Saginaw Bay, and in
watershed streams as well. Eutrophic waters are high in organic or nutrient matter that promote
biological growth and reduce dissolved oxygen concentrations. Accelerated eutrophication can
lead to turbidity, taste and odor problems, growth of nuisance blue-green algae, filter clogging
in water intakes, aesthetic impairments, and fish kills. Nutrients often accumulate in the inner
bay water column due to current patterns that inhibit the mixing of inner and outer bay water,

Water quality conditions are most degraded, with respect to total suspended solids and
nutrients, in the east coastal basin tributaries, especially the drains in the southern portion of the
basin among which Northwest Drain had the worst conditions. The Flint River had the most
degraded water quality among Saginaw River tributaries. When compared among all rivers, the
Flint ranked as a high priority river for total phosphorus, BOD and chlorophyll a. 1t also had
the highest concentrations among Saginaw River tributaries for all parameters except total
suspended solids and nitrite-nitrate, which were both higher in the Cass River. The best water
quality was found in the Tittabawassee River basin and the northern rivers of the west coastal
basin.




Fifty-nine percent of the watersheds biologically assessed as part of the small watershed
prioritization process were represented by moderately to severely impaired biological
communities. Moderately to severely impaired physical habitat conditions may be responsible
for up to 90% of the biological impairment demonstrated. Much of the physical habitat
impairment was attributed to improper land use practices. Generally, the Cass and
Tittabawassee river systems maintained higher quality biological communities than other major
Saginaw River tributaries and the west and east coastal basin streams.

Total phosphorus loads to Saginaw Bay averaged 1700 metric tons/year from 1973
through 1975. Despite the fact that phosphorus loads to surface water in the Saginaw Bay
watershed from major municipal wastewater treatment plants decreased significantly, falling from
800 mt/yr in 1974 to 108 mt/yr in 1992, the MDNR estimated total phosphorus loads at 2158
metric tons in 1991, and 946 metric tons in 1992. This indicates that not only are phosphorus
loads to Saginaw Bay still high, but that there are substantial year-to-year fluctuations.
Preliminary data from recent calculations indicate that on a per acre basis, total phosphorus loads
in 1992 were greatest in Mud Creek, followed by Quanicassee River and Northwest Drain. The
lowest per acre phosphorus loads were from watersheds in the west coastal basin. Relative to
point sources, the nonpomt source contribution to Saginaw Bay annual total phosphorus loads
was quite large, ranging from 80% in 1992 to 91% in 1991.

ACTIONS NEEDED

This document identifies over 100 actions needed to further address the environmental
degradation problems in Saginaw Bay and its watershed, focusing on land use, water resources,
habitat and related topics. The ultimate goal is to achieve the "vision" established for the bay
and the watershed. The actions describe a wide range of activities that RAP participants will
work to implement, in applying expanded efforts beyond existing programs and activities.

The estimated cost of the actions identified is more than $107 million over the next ten
years (a period of time used for cost projection purposes only). This represents only a small
portion of the overall cost since (1) estimates cannot be made on many actions, and (2) actions
to address toxic substances are not included because toxic material issues were not addressed by
the technical advisory committees for this biennial report (it is expected that the TACs will
address toxic substances in the next biennial report).

The activities outlined in this Remedial Action Plan are presented as current perceptions
of the needed actions. They will be used to plan and guide remedial efforts at this stage of the
Remedial Action Plan process. Since the RAP process is iterative, these actions are subject to
further evaluation and modification consistent with changing environmental conditions in the
watershed or the acquisition of data supporting adjustments in scope or approach. Additional
discussion of the remedial actions is encouraged and comments are welcome at any time from
any interested party.




CHAPTER I: INTRODUCTION

A. SCOPE OF SAGINAW RIVER/BAY RAP

1. Purpose

In 1987, the U.S. and Canadian governments signed a Protocol amending the Great Lakes
Water Quality Agreement (GLWQA). The Protocol added specific programs, activities and
timetables that more fully address issues identified in the 1978 GLWQA. Annex 2 of the 1987
Protocol requires the development and implementation of Remedial Action Plans for the Great
Lakes Areas of Concern. These RAPs are to serve as an important step toward virtual
elimination of persistent toxic substances and toward restoring the maintaining the chemical,
physical and biological integrity of the Great Lakes basin ecosystem. The GLWQA requires the
parties to cooperate with state and provincial governments to ensure that RAPs are developed
and implemented for Areas of Concern.

The Saginaw River and Saginaw Bay have been listed as one of 43 Great Lakes Areas
of Concern (AOCs) by the International Joint Commission (IJC) because degraded water quality
conditions impair certain beneficial uses as defined by the Great Lakes Water Quality Agreement
of 1978 (as amended). The State of Michigan has agreed to develop a Remedial Action Plan
(RAP) for each of the 14 AOCs within the state’s jurisdiction to address these water quality
concerns. The Michigan Department of Natural Resources has been designated as the lead
agency responsible for development of the RAPs.

The primary purpose of the Saginaw River/Bay Remedial Action Plan process is to
achieve the following.

-- To define and describe the environmental problems in the Saginaw Bay watershed
(focusing on surface water quality and habitat related issues), including a
definition of the beneficial uses that are impaired, the degree of impairment, and
the geographical extent of impairment.

-- To define the causes of impairment, including a description of all known sources
of pollutants involved and an evaluation of other possible sources.

- To define water use goals for Saginaw Bay and its watershed, and to identify and
implement actions needed to restore, protect and enhance environmental quality
to support these goals.




This approach is substantially broader than that defined in the GLWQA, in that it goes
beyond the designated boundaries of the AOC itself (the Saginaw River and Saginaw Bay) to
include the entire watershed, and includes a broader array of issues. Furthermore,
environmental problems anywhere in the watershed can be addressed for their own sake,
independent of whether or not the local problem contributes to the degradation of the Saginaw
River or Saginaw Bay. One of the primary reasons that the Saginaw River/Bay RAP has been
able to expand to include the whole watershed is the additional financial and staff resources
provided to the effort through the Saginaw Bay National Watershed Initiative.

2. Saginaw Bay National Watershed Initiative

In September 1990, the MDNR and local communities started work on a process to
nominate Saginaw Bay for inclusion in the EPA National Estuary Program (NEP). In the
following months, a nomination document was prepared. Later, it was determined that Saginaw
Bay was not eligible for inclusion in the NEP. Instead, the Saginaw Bay watershed was
designated as the first project under the National Watershed Initiative Program on September 30,
1991.

The Saginaw Bay National Watershed Initiative (Initiative) pursued an organizational and
conceptual approach modeled after the NEP. The primary goal of the Initiative process is to
develop a comprehensive water quality and habitat management effort to identify issues
impacting the use or quality of water resources and habitat throughout the Saginaw Bay
watershed, and to implement actions necessary to effectively restore, enhance and protect the
watershed. While building on the cooperative networks already being utilized in the Saginaw
Bay area, the Initiative strengthened ongoing efforts and expanded existing interagency
coordination. As one example, this Saginaw River/Bay RAP document was developed through
the committee structure of the Initiative.




B. ENVIRONMENTAL SETTING

Saginaw Bay is a southwestern extension of Lake Huron located in the east central
portion of Michigan’s lower peninsula (Figure I-1). The bay has a large surface area of 2,960
square kilometers (1,143 square miles), is 83 kilometers (52 miles) long, and varies in width
between 21 and 42 kilometers (13 and 26 miles). The Saginaw Bay drainage basin is home to
about 1.4 million people in 22 counties and contains 22,557 square kilometers (8,709 square
miles), which is approximately 15% of Michigan’s total land area.

Twenty-eight major rivers, creeks or agricultural drains flow directly into Saginaw Bay,
but about 75% of the tributary hydraulic input comes from the Saginaw River. The Saginaw
River watershed covers 16,260 square kilometers (6,278 square miles) and is the largest river
watershed in Michigan. The Saginaw River itself is only 35 kilometers (22 miles) long and most
of its flow originates from the four major tributaries that empty into it - the Cass, Flint,
Shiawassee and Tittabawassee rivers.

The physical boundaries of the Saginaw River/Bay Area Of Concemn are defined as
extending from the head of the Saginaw River, at the confluence of the Shiawassee and
Tittabawassee rivers upstream of Saginaw, to its mouth, and all of Saginaw Bay out to its
interface with open Lake Huron at an imaginary line drawn between Au Sable Point and Point
Aux Barques. However, as described earlier, the Saginaw River/Bay RAP has expanded its
scope to address the entire Saginaw Bay watershed.

Land use is very diverse in the Saginaw Bay basin spanning a spectrum from relatively
undisturbed natural areas, to intensive agriculture lands and heavily industrialized urban settings.
The majority of industrial activity takes place in one of the four major urban centers in the
Saginaw River basin: Bay City, Saginaw, Flint or Midland. Agricultural production, which
comprises approximately 50% of the land use, is particularly intense in the eastern and southern
portions of the watershed.

Saginaw Bay is also a major recreational area. It has a world-class walleye sport fishery
and, since it is on a major migratory bird flyway, it is a popular bird watching destination. The
most outstanding habitat feature of the watershed is the expansive coastal wetlands of the bay,
which is the largest remaining freshwater coastal wetland system in the nation. Consequently,
the bay is particularly valuable to Lake Huron fish and wildlife communities as a major breeding
and nursery area. In addition to supporting numerous plant and animal species that are
endangered or threatened, the Saginaw Bay watershed includes several natural communities that
are globally scarce or unique.

The major water quality problems are cultural eutrophication and toxic material
contamination. Pathogens are also occasionally a problem. The degraded environmental
conditions have impacted biota, resulted in public health fish consumption and body contact
advisories, affected taste in drinking water supplies and fish, created nuisance aesthetic
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conditions, and restricted navigational channel dredging activity. Additionally, loss of fish and
wildlife habitat is a concern.

There are a variety of sources that continue to contribute contaminants to the Saginaw
River and Saginaw Bay including industrial and municipal discharges, combined sewer
overflows, contaminated sediments in the river and bay bottom, urban and agricultural nonpoint
runoff, waste disposal sites, and the atmosphere.

Saginaw Bay is an important resource on which to focus additional water quality and
habitat improvement efforts. Not only is it a valuable resource to Michigan, but water from
Saginaw Bay eventually finds its way into open Lake Huron and can, therefore, potentially
impact areas in other states or Canada. Saginaw Bay is important to people as a source of
drinking water, recreational activities -- including pleasure boating, swimming, fishing, hunting
and wildlife viewing -- commercial navigation, commercial fishing, general aesthetics, and the
economic value of tourism activities it supports.

An in-depth discussion of the characteristics of Saginaw Bay and the watershed is
provided in Appendix Three: Area Description.
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C. SUMMARY OF BENEFICIAL USE IMPAIRMENTS

1. Definition of Beneficial Uses

A Great Lakes Area of Concern is defined in Annex 2 of the 1987 amendments to the
Great Lakes Water Quality Agreement as "a geographic area that fails to meet the General or
Specific Objectives of the Agreement where such failure has caused or is likely to cause
impairment of beneficial use or of the area’s ability to support aquatic life". Impairment of
beneficial use is defined as a change in the chemical, physical or biological integrity of the Great
Lakes system sufficient to cause any of the following:

- Restrictions on fish and wildlife consumption;

- Tainting of fish and wildlife flavor;

- Degradation of fish and wildlife populations;

- Fish tumors or other deformities;

- Bird or animal deformities or reproductive problems;

- Degradation of benthos;

- Restrictions on dredging activities;

- Eutrophication or undesirable algae;

- Restrictions on drinking water consumption, or taste and odor problems;
- Beach closings;

- Degradation of aesthetics;

- Added costs to agriculture or industry;

- Degradation of phytoplankton and zooplankton populations; and,
- Loss of fish and wildlife habitat.

In 1988, the IIC Water Quality Board developed additional guidance for the parties to
the GLWQA (the federal governments of the U.S. and Canada) and the jurisdictions (the Great
Lakes states and provinces) to identify AOCs and impaired beneficial uses. The guidance
identifies specific types of geographic areas that are eligible to be AOCs, and establishes listing
and delisting criteria (presented in Appendix Two: History of the Saginaw River/Bay RAP
Process) for each of the 14 beneficial uses. Since some of the criteria are subjective, good
judgement must be used when listing AOCs and identifying impaired uses.

It is important to note that although the Saginaw River/Bay RAP addresses the entire
Saginaw Bay watershed, the GLWQA beneficial uses apply only to waters within the defined
boundaries of Areas of Concern, which in this case includes the Saginaw River and Saginaw
Bay.

13




2. Status of Individual Beneficial Uses in Saginaw River/Bay

Of the 14 potential beneficial use impairments listed in the GLWQA, 12 are considered
to be impaired in the Saginaw River and/or Saginaw Bay (Table 1). Nutrient enrichment
contributes to the greatest number of use impairments (8), followed by sedimentation (4). Toxic
contaminants contribute to, or are thought to contribute to, three of the use impairments. A
brief summary on the individual status of each beneficial use follows. Many of these issues are
discussed in greater detail, and with respect to the whole Saginaw Bay watershed, in later
chapters.

Restrictions on Fish and Wildlife Consumption

This use is impaired (Table 1). There are public health fish consumption advisories
currently in effect for several species in the Saginaw River and Saginaw Bay. However, for the
most part, these advisories are restricted to bottom feeding fish and fish with relatively high
levels of body fat. There are no advisories for walleye or yellow perch, the principal sport fish,
in Saginaw Bay, though an advisory does apply to these species in the Saginaw River.

People are advised to not eat any carp or channel catfish from either the Saginaw River
or Saginaw Bay because PCB and dioxin concentrations in some fish tissue samples exceed the
Michigan Department of Public Health (MDPH) criteria for levels of public health concern.
Additionally, for Saginaw Bay, it is suggested that people not eat lake trout over 26 inches
because of contamination by PCB, dioxin and chlordane.

People are advised to restrict their consumption of lake trout under 26 inches (PCB and
dioxin), rainbow trout (PCB) and brown trout (PCB), in Saginaw Bay to no more than one meal
per week. However, nursing mothers, pregnant women, women who intend to have children,
and children under age 15 should not eat these fish.

An additional special advisory applies to the Saginaw River (and the Tittabawassee River)
which states that no one should eat large quantities of any species from the river because some
fish, especially carp and catfish, have been found to contain PCBs and dioxin. Women who
intend to have children should eat no more than one meal per month of fish from the river.

There are no wildlife consumption advisories.

Tainting of Fish and Wildlife Flavor

This use is impaired. There have been occasional angler reports of off-flavor in Saginaw
River fish, though the number of these reports has declined in recent years. The cause is
unknown. No off-flavor was detected in taste tests conducted on fish taken from the
Tittabawassee River. There are no reports of off-flavor in fish from Saginaw Bay or in wildlife.

14
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Degradation of Fish and Wildlife Populations

This use is impaired. The Saginaw Bay fish community is considered to be degraded
because (1) yellow perch population numbers are depressed and (2) the natural recruitment of
walleye is low and the population is supported by stocking efforts. The causes are related to
loss of spawning and nursery habitat, loss of large-sized benthic prey, and non-native species
competition.

Some top-predator wildlife species, such as bald eagle and mink have low population
numbers in the Saginaw Bay watershed. Suspected causes are reproductive impairment/failure
due to toxic material contamination, and loss of appropriate habitat.

Fish Tumors or Other Deformities

This use is not impaired. There are no unusual occurrences of fish tumors or deformities
reported from either the Saginaw River or Saginaw Bay. Bullheads collected from the mouth
of the Saginaw River in 1989 to specifically look at this issue showed no increased incidence
(above background) of external or internal tumors. Reports of tumors on walleye and some
other species are due to Lymphosistys, a common viral disease of fish, and not due to
contamination.

Bird or Animal Deformities or Reproductive Problems

This use is impaired. The caspian tern colony of the Saginaw Bay Confined Disposal
Facility has had numerous reproductive failures and developmental deformities. Toxic
contaminants, principally PCBs and dioxin, are suspected causes. There are no reports of
unusual occurrences of animal deformities in the watershed.

Degradation of Benthos

This use is impaired. The mayfly Hexagenia limbata, historically abundant in Saginaw
Bay and an important component of the fish forage base, is currently only rarely found in the
bay. The benthic communities in both the Saginaw River and Saginaw Bay are dominated by
pollution tolerant forms such as the aquatic worms Limnodrilus and midges Chironomus.

The original causes are thought to be pollution and habitat loss, primarily cultural
eutrophication and sedimentation, though currently heavy fish predation is thought to be a major
factor inhibiting re-establishment of the Hexagenia population. Hexagenia have shown good
survivability in recent caged studies conducted in Saginaw Bay.
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The benthic community is also currently undergoing rapid change as a result of recent
colonization by zebra mussels and it is unknown what the final impact of this exotic species will
be. The benthic community in Saginaw Bay is currently being surveyed by NOAA as part of
their zebra mussel project.

Restrictions on Dredging Activities

This use is impaired. Sediments dredged from parts of the navigation channel in the
Saginaw River and Saginaw Bay require confined disposal because of elevated levels of
pollutants. The primary contaminant of concern is PCBs, though several metals, nutrients, and
oil and grease are also present at levels that exceed the 1977 U.S. EPA Interim Guidelines for
the Disposal of Great Lakes Harbor Sediments. This has resulted in operational and disposal
restrictions being placed on dredging conducted in the Saginaw River, whether it be navigation
channel dredging performed by the U.S. Army Corps of Engineers or their contractors, or
private dredging conducted by marina owners or other riparian landowners.

Eutrophication or Undesirable Algae

This use is impaired. The most recent phytoplankton community composition results are
from 1980, when excessive population levels of nuisance algae species where found in certain
areas of Saginaw Bay. These communities were re-surveyed in 1991 and 1992, but the results
are not yet available. However, the nuisance organic debris that continues to wash ashore along
Saginaw Bay is often largely due to algal biomass. These conditions are caused by the cultural
eutrophication of Saginaw Bay, which is brought about by excessive levels of nutrients.

In addition, the phytoplankton community may be impacted by the recent colonization
of Saginaw Bay by zebra mussels. Zebra mussels are filter feeders and they remove much of
the plankton biomass from the water they ingest. Itis suspected that some plankton species may
be more susceptible to removal from the water column than others, resulting in community
population shifts, The Saginaw Bay plankton community was surveyed in 1991 and 1992 as part
of the NOAA zebra mussel project, but the results are not yet available. It is unknown what the
final impact of this exotic species will be.

Restrictions on Drinking Water Consumption, or Taste and Odor Problems
This use is impaired. Drinking water drawn from inner Saginaw Bay must undergo

treatment to remove objectionable taste and odor. The cause has historically been excessive
amounts of blue-green algae brought about by nutrient enrichment of Saginaw Bay.
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Beach Closings

This use is impaired. Public advisories are periodically issued following storm events
by local health departments warning against body contact with the Saginaw River, and Saginaw
Bay near the Saginaw River mouth, because of elevated levels of fecal coliform bacteria
resulting from combined sewer overflows. Advisories have also been issued at the Bay City
State Park beach because of large amounts or organic debris both on shore and in the near-shore
zone. This organic debris is due to nutrient enrichment of Saginaw Bay.

Degradation of Aesthetics

This use is impaired. Organic debris consisting of decomposing algae, macrophytes, and
zooplankton periodically washes up along the Saginaw Bay shoreline. The cause is excessive
biological productivity due to nutrient enrichment of Saginaw Bay.

Added Costs to Agriculture or Industry

This use is not impaired. There have been no reports of additional treatment required
to address water quality concerns prior to agricultural or industrial use of water drawn from the
Saginaw River or Saginaw Bay.

Degradation of Phytoplankton and Zooplankton Populations

This use is impaired. The most recent plankton community composition results are from
1980, when excessive population levels of nuisance species where found in certain areas of
Saginaw Bay. These communities were re-surveyed in 1991 and 1992, but the results are not
yet available. However, the nuisance organic debris that continues to wash ashore along
Saginaw Bay is often largely due to plankton biomass. These conditions are caused by the
cultural eutrophication of Saginaw Bay, which is brought about by excessive levels of nutrients.

In addition, the plankton community may be impacted by the recent colonization of
Saginaw Bay by zebra mussels. Zebra mussels are filter feeders and they remove much of the
plankton biomass from the water they ingest. It is suspected that some plankton species may be
more susceptible to removal from the water column than others, resulting in community
population shifts. The Saginaw Bay plankton community was surveyed in 1991 and 1992 as part
of the NOAA zebra mussel project, but the results are not yet available. It is unknown what the
final impact of this exotic species will be.
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Loss of Fish and Wildlife Habitat

This use is impaired. Significant habitat loss and degradation have occurred in the
Saginaw River and Saginaw Bay. For example, despite the fact that expansive coastal wetlands
of Saginaw Bay are the largest remaining freshwater coastal wetland system in the nation, only
about 18,000 acres remain of the 37,000 acres estimated to have existed prior to European
settlement. Other habitat degradation includes the sedimentation of fish spawning reefs in
Saginaw Bay, human development of riparian lands along Saginaw Bay and the Saginaw River,
removal of bottom substrates by dredging, numerous impacts from exotic species (e.g.
macrophyte rooting by carp, substrate colonization by zebra mussels), and anoxic bottom
conditions. This habitat loss and degradation has impaired the reproductive success and growth
of numerous aquatic and wildlife species.

3. Pollutant Sources

There are a variety of sources that continue to contribute contaminants to the Saginaw
River and Saginaw Bay including industrial and municipal discharges, combined sewer
overflows, contaminated sediments in the river and bay bottom, urban and agricultural nonpoint
runoff, other nonpoint sources (e.g. golf courses, construction sites, residential lawns), waste
disposal sites, and the atmosphere. The majority of industrial discharges originate in one of the
four major urban centers in the Saginaw River basin of Bay City, Saginaw, Flint or Midland.
Approximately 50% of the Saginaw Bay watershed is in agricultural production and there are
significant nutrient and sediment inputs from many of these areas, particularly in the eastern and
southern portions of the watershed. The channelization of many area watercourses has
substantially increased pollutant transport to the Saginaw River and Saginaw Bay, and
contributed to erosion and habitat loss, by increasing water velocities and flow rates following
storm even{s.

21




22



D. SAGINAW RIVER/BAY RAP PROCESS

1. RAP Document Development

The Saginaw River/Bay Remedial Action Plan process began in July 1986 and the initial
RAP document was completed in September 1988. The RAP identified 101 actions that were
needed to further address the environmental problems in the Saginaw River/Bay AOC. By
December 1991, only three years later, two-thirds (68) of the 101 actions had been at least
partially implemented. Of the 37 priority actions identified, all had been at least partially
implemented.

This is remarkable implementation success given this era of decreased financial resources
at the federal, state and local levels. The widespread support can be partially attributed to the
relatively high priority given to this AOC at the state and federal level, as well as the
involvement of local citizens, businesses and communities in the RAP process due to their desire
to improve the environmental conditions that affect their quality of life.

Because of this success in implementing actions, it was determined that it would be
appropriate to update the RAP in order to (1) incorporate the new data, (2) consider the new
data results in evaluating past, ongoing or proposed actions, and (3) further develop and
prioritize actions appropriate for the current situation.

One might consider the effort to revise the Saginaw River/Bay RAP to have actually
begun back in September 1990, when the local community and the MDNR started to work on
the process to nominate Saginaw Bay for inclusion in the EPA National Estuary Program, which
ultimately resulted in the Saginaw Bay National Watershed Initiative. The nomination document
that was developed drew heavily upon the RAP document and resulted in information on many
RAP issues being updated.

In June 1992, work began on this second iteration of the Saginaw River/Bay Remedial
Action Plan document. It was prepared jointly under the Saginaw River/Bay RAP Program and
the Saginaw Bay National Watershed Initiative by numerous agencies, local governments, public
and business organizations, and basin residents. It uses the terminology specified by the 1987
amendments to the GLWQA and defines the water quality problems in the Saginaw River and
Saginaw Bay in terms of the 14 beneficial uses. It also includes relevant elements of all three
RAP stages defined by the GLWQA. Additionally, it is a much broader, though more refined,
document than the 1988 version, as described below,

This report is the first Saginaw River/Bay RAP to be developed under the new biennial

approach to Michigan RAPs. It encompasses numerous differences from, and improvements on,
the initial 1988 RAP document, the most significant of which are the following.
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- A vision and numerous long-term and short-term goals have been developed to
provide more specific guidance and quantitative measures for the overall RAP
process.

- The "water quality problems” in the Saginaw River and Saginaw Bay addressed
by the initial RAP are now described in terms of the GLWQA beneficial uses.

- This report takes a broader, ecosystem approach to the water quality problems,
which has resulted in greater emphasis on habitat issues, fish populations, and
wildlife communities.

- This document identifies, to a much greater degree, which small watersheds are
contributing the most to the impairment of beneficial uses in the Saginaw River
and Saginaw Bay.

- The report deals with environmental problems throughout the watershed, instead
of addressing upstream areas only if they were contributing to the degradation of
the Saginaw River or Saginaw Bay (the "Area of Concern").

- A major component, that will greatly assist efforts to address the environmental
problems in such a large drainage basin, is the comprehensive small watershed
prioritization process to rank watersheds with respect to each other on locai
conditions as well as impacts on the bay.

- This first biennial report focuses on nutrient, conventional parameter, and habitat
issues. Toxic substances and contaminated sediments will be addressed in the
next biennial report.

This document serves as the technical, planning and project implementation focus for
addressing surface water quality and habitat issues in the Saginaw Bay watershed. It is intended
that this Remedial Action Plan be used by all agencies (federal, state, local), organizations and
individuals concerned with, affected by, or impacting, water quality in Saginaw Bay or its
watershed. Extensive efforts have been made to include all interested and/or affected parties in
the development, review and implementation of this plan so that it fully addresses the issues
from a variety of perspectives and is broadly supported. This RAP is much more comprehensive
than previous planning documents in that it examines environmental quality from an ecosystem
perspective on a watershed basis rather than focusing on only a single pollutant source or issue,
or a single large drainage basin.

The RAP is not the start of this process -- water pollution reduction programs have been
ongoing in the Saginaw Bay basin since the 1920s -- nor is it the end. The RAP is viewed as
a long-term project. It is anticipated that the RAP document will be periodically updated and
revised as more data is acquired, remedial measures are implemented, and environmental
conditions improve. The RAP process itself for this AOC will eventually end when it has been
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documented that all the beneficial uses identified as being impaired are fully restored or it is
shown that they cannot be restored to any further extent. However, pollution control efforts will
continue, and it is probable that the RAP will also continue, though perhaps in a less formal
form.

The history of the Saginaw River/Bay RAP process, and the rationale for the new
approach using biennial RAP documents, is described in greater detail in Appendix Two: History
of the Saginaw River/Bay RAP Program,

2. General RAP Concepts

It is important to view the development and implementation of the Saginaw River/Bay
RAP as a process, rather than as a finite activity that concludes with the publication of a
document. The document(s) that is produced as a result of the process is merely a snapshot of
the environmental situation at a given point in time, one that reveals that the resolution of
specific problems often proceeds on different schedules.

In order to ensure that the process moves forward, the RAP must be developed in full
recognition that there will be more information available on some use impairments than on
others, that there may be data gaps, and that more information may be needed to completely
describe a use impairment or to identify the remedial actions that will restore the use. In cases
where data or information needs are identified, this is stated in the RAP. The information, when
obtained, will be included in subsequent updates or revisions of the RAP. In other words, the
development and implementation of the RAP should be viewed as an iterative process.

The primary focus of the RAP process is the identification of the next actions required
to progress toward problem resolution. In doing so, however, it must be stressed that the RAP
process is not intended to replace, duplicate or supersede other programs. The RAP utilizes
both the mandates and the resources available from other programs to address as many aspects
of the identified problems as possible. The RAP process will coordinate efforts with other
existing programs to the fullest extent possible to ensure the most effective, efficient use of
resources and to ensure a comprehensive ecosystem approach. Special attention is given to
ensuring that priority activities are conducted under the appropriate program, and to developing
strategies to address those issues that are not covered under existing programs.

The primary goal of the Saginaw River/Bay RAP is to restore, enhance, and protect
beneficial water uses. This will be a long, complex effort requiring reduction of all sources of
pollutants or disturbance contributing to the identified problems, and may also necessitate
changing existing or planned human activities. In some cases, complete restoration of uses may
be dependent of actions taken on a basin-wide or regional basis. Achievement of these RAP
goals will be a very important step toward obtaining the GLWQA goals of (1) the virtual
elimination of persistent toxic substances, and (2) restoring and maintaining the chemical,
physical and biological integrity of the Great Lakes basin ecosystem.
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A key aspect of the Saginaw River/Bay RAP process is the commitment of participants
to an ecosystem approach to addressing the environmental problems. To this end, participants
endeavor to ensure that all causes — chemical, physical, biological and societal -- of the
identified use impairments are noted, and that a multi-media approach to restoring and protecting
beneficial uses is employed. :

3. Participatory Approach

The key to successfully implementing an ecosystem approach lies in the active
participation, coordination and cooperation of the public and all program areas at the state,
federal and local levels that have responsibilities relevant to the RAP. Participants need to be
involved in all aspects and phases of the process including providing relevant data and
information, contributing to decision making and policy related discussions, and facilitating the
implementation of actions.

Participation in the Saginaw River/Bay RAP process is encouraged and welcome from
anyone affected by, or concerned with, any topic addressed under the program. In addition to
the obvious inclusion of individuals, communities, businesses, and organizations at the local or
basin-wide level, this also includes state, regional (Great Lakes), national or international
agencies and organizations concerned with the broader implications of RAP activities or
outcomes. Consequently, participation within the scope of the RAP encompasses a broad
spectrum of individuals and activities.

Participation includes a wide variety of activities beyond the traditional public meetings
and committees directly related to the development and implementation of the RAP. It
essentially includes any action that impacts, or has the potential to impact (either positively or
negatively), beneficial uses in the Saginaw Bay watershed. Citizen awareness and knowledge
of local water quality problems has generated local public support that helped to implement many
of the remedial actions proposed in the 1988 RAP. The purpose of such diverse participation
is to: '

(1) enhance the guality of decision making by providing the opportunity for participants
to contribute pertinent information and input;

(2) discover the issues of concern to those who are interested in, or may be affected by,
decisions on a given topic, the full range of values that apply to these issues, the extent
of possible solutions to problems, and the benefits/consequences of each solution;

(3) enhance participants awareness and education as it relates to environmental quality
and RAPs;
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(4) facilitate the coordination of existing programs to the fullest extent possible to ensure
the most effective, efficient use of resources and to ensure a comprehensive, multi-media
ecosystem approach to the restoration and protection of beneficial uses; and,

(5) foster broad-based support in the development, funding and implementation of RAP
actions. '

Several formal committees were established under the Saginaw Bay National Watershed
Initiative program and utilized for the development of this RAP. Each committee consisted of
a diverse range of participants (listed in Appendix One: Participants) from local, state and
federal agencies, local government, industry, agriculture, and public organizations.

The Program Advisory Committee was the principal committee used to provide broad-
based input and direction to the Initiative, and to facilitate the development of cooperative long-
term strategies for the restoration and protection of the Saginaw Bay watershed. To assist with
these tasks, the Program Advisory Committee established four Technical Advisory Committees
(TACs). Each TAC addressed one of four specific topic areas: Water Quality, Soil Erosion and
Sedimentation, Contaminated Sediments, and Habitat. The work products of the TACs comprise
the bulk of this RAP document. Specifically, the TACs were charged with the following on-
going responsibilities:

(1) review existing information regarding the nature and extent of the problem/issue;

(2) identify concerns and alternative solutions for each problem/issue;

(3) develop short-term (1 - 5 year) goals for addressing the problem/issue;

(4) develop long-term (3 - 10 year) goals for addressing the problem/issue;

(5) prioritize watersheds and subwatersheds for future implementation activities;

(6) update appropriate portions of the Saginaw River/Bay Remedial Action Plan; and,

(7) identify data needs.

The compilation and interpretation of data regarding the Saginaw Bay watershed is a
major undertaking. Ensuring that this information is easily accessible and effectively utilized
by participants that generate new data, identify actions needed, and develop policy for the
watershed, is essential. Originally it was anticipated that the TACs would develop appropriate
data integration/management processes to achieve the recommended goals. It became clear,

however, that due to the specific technical nature of this task, another TAC on data management
and integration was needed and one was approved by the Program Advisory Committee.
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Besides carrying out similar tasks as described previously for the other TACs, but
relative to data integration/management, specific additional responsibilities of the Data
Management and Integration TAC include the following.

(1)  Evaluate the potential uses/implementation of GIS in the Saginaw Bay watershed.

2) Outline current data management capabilities and practices of agencies involved
in assessing environmental issues in the Saginaw Bay watershed.

(3)  Evaluate communication needs/capabilities of agencies involved in assessing
environmental issues in the Saginaw Bay watershed.

4) Determine commonly acceptable formats for data sharing/integration.

(5) Evaluate various mechanisms for data management that will support the goals
developed by the other TACs.

Initial topics to be discussed by the Data Management and Integration TAC include the
following.

Metadata - In essence, data about data. Metadata provides information on the
characteristics of a data set, and organizations to contact to obtain a data set. Included
in this would be QA/QC information about the data sets.

Flectronic Card Catalogue - A computerized reference source from which to identify
information of interest and locate the source.

Data Standards - Development of standards for data collection and format is essential,
particularly for the sharing of geographic information.

Networks - Access to the data in computerized form is easiest through networks.
Several networks should be reviewed for their accessibility: Gemnet, Internet, and
GLIN. Others may be looked at as well,

At this time GIS-oriented data developed as part of the Initiative program are being stored
on either the MDNR Michigan Resource Information System (MIRIS) or the Saginaw Bay
National Watershed Initiative’s Intergraph system at Saginaw Valley State University. Both the
MIRIS and Initiative’s GIS systems can provide all interested users with hard copy information.
The Initiative is currently working with local governments in the Saginaw Bay watershed to
determine beneficial uses for GIS at the local level.

Another related data integration task is being conducted by the Consortium for

International Earth Science Information Network (CIESIN) as part of an EPA grant. CIESIN
is designing a prototype environmental information and decision support system using the
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Saginaw Bay watershed as a demonstration site. It is hoped that this system will provide the
mechanism to facilitate data management and integration, and provide easy access to information
regarding the Saginaw Bay watershed. It is anticipated that the Data Management and
Integration TAC will provide technical input/review for the development of this decision support

system.
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E. LONG-TERM GOALS

USES

1. Restoration of the Impaired GLWQA Beneficial Uses

The Great Lakes Water Quality Agreement (GLWQA) identifies 14 potential beneficial
use impairments in Great Lakes Areas of Concern (AOCs) that should be restored if they are
impaired. The Saginaw River and Saginaw Bay area is one of the 43 AOCs that are currently
identified by the International Joint Commission (IJC). Twelve of the 14 uses are presently
considered to be impaired in the Saginaw River/Bay AOC (Table 1).

The vision includes the restoration of these uses in the Saginaw River and Saginaw Bay.
In general, successful restoration will be achieved when a beneficial use meets the delisting
guidelines in the "Listing/Delisting Guidelines for Great Lakes Areas of Concern” as approved
by the IJC in January 1991. However, if it is determined that conditions in Lake Huron as a
whole, or natural conditions in Saginaw Bay, prevent full restoration within the context of the
delisting guidelines, the restoration goals for the Saginaw River/Bay AOC will be modified
accordingly.

2. Protection and Enhancement of Other Water-Related Uses

The vision references other water-based uses that should be protected and/or enhanced
in the bay and the watershed beyond those of the GLWQA. Among these are water associated
recreation, public access, and navigation.
3. Small Watershed Management and Prioritization

Develop multi-use management plans for individual watersheds based on ecological
conditions and local uses.

31




WATER QUALITY .
1. Meet Michigan Water Quality Standards for Ambient Water and Drinking Water.

The vision requires that Michigan’s ambient water quality standards, which were developed and
are periodically updated pursuant to the federal Clean Water Act, be met throughout Saginaw
Bay and its watershed. Furthermore, federal and state drinking water standards must be met for
water supplies drawing water from Saginaw Bay or within the watershed. In addition, toxic
contamination levels in water, sediment and biota will be reduced to the lowest level practicable.

2. Obtain a mean phosphorus concentration of 15 ug/l in inner Saginaw Bay. !

This goal was originally developed for the "State of Michigan Phosphorus Reduction Strategy
for the Michigan Portion of Lake Erie and Saginaw Bay". Achievement of the goal is expected ¢
to eliminate taste and odor problems (those caused by the impacts of nutrient enrichment, e.g. . ¢
blue-green algae blooms) in drinking water supplies drawn from the bay. It is also expected that f
achievement of the goal would restore Saginaw Bay to a mesotrophic ecosystem.

3. Reduce the annual phosphorus load to Saginaw Bay to 440 metric tons or less.

This goal was also originally developed for the "State of Michigan Phosphorus Reduction
Strategy for the Michigan Portion of Lake Erie and Saginaw Bay". Achievement of the goal is
expected to result in mean phosphorus concentrations in inner Saginaw Bay of 15 ug/l.

4. Achieve annual mean total phosphorus concentrations in flowing waters (i.e. rivers,
streams, creeks, drains) of 0.1 mg/l.

This goal was derived to both reduce phosphorus loads to Saginaw Bay and to restore degraded
conditions in watercourses with elevated phosphorus levels. The 0.1 mg/l value was obtained
from review of the scientific literature (0.1 mg/l or less is required to prevent nuisance
conditions in streams) and evaluation of the present concentrations observed in watershed

streams.

5. Achieve annual mean total suspended solids concentrations in flowing waters of 50 mg/l.

This goal was derived to both reduce sediment loads to Saginaw Bay and to restore degraded
conditions in watercourses with elevated levels of total suspended solids. The 50 mg/l value was
obtained from review of the scientific literature and evaluation of the present concentrations
observed in watershed streams.
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BIOLOGICAL COMMUNITIES

1.

Reduce eutrophication in Saginaw Bay to reduce populations of nuisance species and
restore a balanced mesotrophic biological community.

Re-establish a self-sustaining Hexagenia limbata mayfly population in Saginaw Bay at an
appropriate level of abundance.

Re-establish diverse, abundant benthic macroinvertebrate populations in Saginaw Bay,
and throughout the watershed, to support critical growth needs of basin fish populations.

Reduce toxic material levels in fish tissue to the point where public health fish
consumption advisories are no longer needed for any species in the bay or watershed.

Reduce toxic material levels in fish tissue so that there are no adverse impacts on |
piscivorous wildlife (including top predators such as mink, otter and bald eagles) from
consuming fish from anywhere in the bay or the watershed.

Manage fish and wildlife populations pursuant to management plans developed for the
bay and the watershed.

Fisheries, wildlife and habitat management plans need to be developed and implemented for the
watershed as a whole. These plans will also address restoration and enhancement where
applicable. Consideration of the impacts, control and management of nonindigenous species
would be inherent to these plans. :

Restore a balanced fishery in Saginaw Bay by enhancing the numbers of predaceous
game fish, such that by year 2000 prey fish abundance is measurably reduced.

-- Enhance predator abundance by stocking, regulatory protection, and habitat
improvement, while maintaining harvest levels of at least 454,550 kg (1 million
pounds) through year 2000 and allowing harvest of predators to reach at least
681,800 kg (1.5 million pounds) by year 2020.

-- Restore valued fisheries at lower trophic levels such that extractions of

"nonpredatory" species reach at least 1,000,000 kg (2.2 million pounds) by year
2000 and 1,365,640 kg (3 million pounds) by year 2020,
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10.

Ultimately, eliminate the need for fish stocking programs.

Enhance specific fish populations as follows:

Enhance the walleye population of Saginaw Bay to its estimated potential, producing an
annual sport fishing yield of at least 300,000 fish or 227,270 kg (0.5 million pounds) by
year 2000, and 600,000 fish or 454,550 kg (1 million pounds) by year 2020.

Reestablish a self-sustaining walleye population in Saginaw Bay at an appropriate level
of abundance.

By year 2000, inventory the largemouth and smallmouth bass fisheries of Saginaw Bay
and identify their management needs.

Increase abundance of northern pike through habitat improvement and stocking, such that
annual extractions increase from the present level of 54,550 kg (120 thousand pounds)
to 90,910 (200 thousand pounds) by year 2020.

Experimentally introduce Great Lakes muskeltunge to Saginaw Bay by year 2000.

By year 2020, restore yellow perch growth and maintain yield at a level characteristic
of the 1950s. Length at age five should be near 21.6 cm (8.5 inches). Yield should be
maintained at existing levels, near 363,640 kg (800 thousand pounds).

Monitor the status and ecological impacts of the invasion of white perch, while
attempting to manipulate the population (by enhancement of predator numbers and
promoting harvest of a desirable sport or commercial product), such that impacts upon
native species are minimized.

Rehabilitate the lake herring by reducing competition from other species and, if

necessary, by stocking, such that sport and/or commercial extractions recover to at least
181,820 kg (400 thousand pounds) by year 2020.

Maintain incentives for the commercial and sport harvest of carp, carpsucker. white
sucker and freshwater drum, such that combined extractions of at least 454,550 kg (1
million pounds) annually are continued.

Maintain a favorable mix and appropriate abundance levels of non-game species to
support and coexist with the desired game fish population.

Reduce sediment loads to enhance benthic macroinvertebrates and fish spawning habitat.
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HABITAT

1.

Protect, enhance and restore wetlands and other aquatic or riparian habitats in order to
provide sufficient, diverse habitat to support biodiversity of waterfowl, aquatic species,
and wildlife throughout the Saginaw Bay basin.

Restore wetlands to reflect native plant communities.

Restore drained wetlands along riparian corridors and Saginaw Bay to provide buffering
capacity for storm water runoff to enhance water quality and reduce water quantity
fluctuations. ‘

Encourage habitat restoration, removal of dams and construction of fishways to increase .
the availability of tributary spawning sites, and improvements in tributary habitat, to
enhance walleye populations.

Encourage protection of wetlands and sheltered areas in Saginaw Bay for largemouth and
smallmouth bass.

Improve northern pike habitat, and access to natural wetlands, in Saginaw Bay by
reducing turbidity.

Improve spawning habitat for fish in Saginaw Bay by reducing sediment loads.

In the state forest system, provide for the protection and wise use of healthy, productive,
and undiminished forests and associated ecosystems for all forest outputs, including
watershed protection, amenity and aesthetic benefit.

On private forest land, promote private forest development through assistance and
incentives in support of the landowner’s stewardship goals and objectives.
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RECREATION

1.

Prevent the need for any pathogen induced body contact advisories by preventing
pathogen contamination throughout the watershed from exceeding the MDNR total body
contact criteria of 200 fecal coliform per 100 milliliters of water.

Eliminate the degradation of swimming beaches (public and private) along the Saginaw
Bay shoreline from the nearshore or beach accumulation of decomposing organic debris.

Provide at least 600,000 days of angler recreation per year on Saginaw Bay through year
2000, and one million days by year 2020.

Maintain current harvest levels for commercial fisheries operating under Michigan
licenses or permits, while relocating most Saginaw Bay effort {0 the main basin.

Enhance recreational access opportunities through targeted land acquisition and access .
facility development. Regarding boating access, the emphasis is on taking advantage of
existing deep water channels and larger capacity upland developments so that the
pressures to develop elsewhere on Saginaw Bay can be relieved.

Upgrade interpretive facilities at the four state parks located along Saginaw Bay.

Decrease sediment loads to reduce channel dredging, thereby diminishing boating
accidents and facilitating boating access.
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SOURCES
1. Develop integrated land use planning throughout the Saginaw Bay watershed.

To a significant extent, land use will determine the future environmental quality of the Saginaw
Bay watershed. Land use has a fundamental role in determining and sustaining the activities that
take place within the watershed. The current lack of integrated land use planning is a basic issue
with far reaching effects. Appropriate land use planning that considers sustainment of resources
and long-term ecosystem health needs to be implemented to achieve the vision.

2. Improve local planning and zoning capabilities.

3. Implement best management practices throughout the Saginaw Bay watershed for land
use and drainage improvement/maintenance to reduce watercourse erosion, sedimentation,
pollutant transport, and habitat loss/degradation.

4, Virtually eliminate all inputs of persistent toxic substances to the Saginaw Bay watershed.

5. Eliminate, or obtain adequate treatment of, all combined sewer overflows in the Saginaw
Bay watershed.

6. No acute or chronic sediment toxicity in the Saginaw Bay watershed as determined by
bioassays consistent with state and federal assessment programs.

7. Eliminate the need for confined disposal of sediments dredged from federal navigation
channels in the Saginaw Bay watershed, and dispose of dredged sediments in an
environmentally acceptable manner.

8. Reduce phosphorus loads from point sources to the maximum extent possible.
. Quantify the significance of wind erosion and atmospheric deposition for ali pollutants
of concern.
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HYDROLOGY

1. Reduce the pollutant transport, erosion, and flooding .associated with runoff events in the
Saginaw Bay watershed.

2. Maintain adequate base flows in Saginaw Bay basin watercourses to support well-
balanced, unimpaired aquatic communities.

3. Preserve, and restore where feasible, the natural hydrologic characteristics of the
Saginaw Bay watershed.

4. Control erosion to eliminate/reduce the need for maintenance dredging throughout the
Saginaw Bay watershed.

MULTI-USE CONFLICTS

1. Reduce multi-use conflicts

PUBLIC EDUCATION

1. Create an ecologically educated public that can make knowledgeable decisions on
environmental and resource issues in the Saginaw Bay watershed.
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F. SHORT-TERM GOALS

Phosphorus
Define where phosphorus reductions should be made:
Priority watersheds
Sources
Establish nutrient ratios important for phytoplankton communities.
Determine importance of:
Water column versus sediments
Dissolved versus attached
Inputs versus recycling
Upstream versus downstream

Suspended Solids

Determine priority watersheds where suspended solids reductions should be made.

Habitat

Identify habitats for restoration, protection and enhancement.

Based on the short-term, statewide wetland restoration goal of 50,000 acres by 2010, the
proportionate share based on land area for the Saginaw Bay watershed is 7,500 acres (the

watershed comprises nearly 15% of Michigan’s land area), that is, creation of 500
wetland acres annually for the next 15 years.

Fisheries

Remove the existing bag limit on yellow perch for sport anglers.

Relax regulations on the commercial fishery so that age-3 and age-4 yellow perch could
be harvested, perhaps with a slot limit of 6-8 inches.

There should be no restrictions on the sport or commercial harvest of white perch.

Determine spawning locations of white perch to enhance sport fishing opportunities.
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Continue monitoring yellow perch growth.
Continue monitoring walleye age and growth.

Determine dynamics of walleye recruitment.
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CHAPTER II: ACTIONS IMPLEMENTED SINCE 1988

The Saginaw River/Bay Remedial Action Plan (RAP) process began in July 1986. After
several drafts, the initial RAP document was completed in September 1988. The RAP identified
101 actions that should be taken to further address the environmental problems. The 1988
estimated cost of implementing these actions over a 10-year period was $170 million. This
estimate did not include any costs associated with sediment clean-ups if needed, which could add
substantial additional costs.

Since completion of the RAP, over two-thirds of the 101 actions have been at least
partially implemented. Of the 37 priority actions identified, all have been at least partially
implemented. Additionally, because of the broad nature of many of the action descriptions, the
actual number of individual projects undertaken to implement the actions (e.g. implementation
of agricultural best management practices, public education activities, business/governmental
facility and process improvements) are so numerous that they likely number in the thousands and
consequently are not all listed here.

However, the following sections describe some of the major activities, grouped by
general activity type, that have been implemented since completion of the Saginaw River/Bay
RAP in 1988.

COORDINATING ACTIVITIES

Saginaw River/Bay Remedial Action Plan. 1986-ongoing. Much of the multiagency
coordination on the development, funding and implementation of the actions described here is
conducted within the scope of the Saginaw River/Bay RAP process. And, since 1991, much of
the Saginaw River/Bay RAP process has been conducted through the committee structure of the
Saginaw Bay National Watershed Initiative.

Saginaw Bay National Watershed Initiative (NWI). 1991-ongoing. The primary goal of the
Saginaw Bay NWI process is to develop a comprehensive water quality and habitat management
effort to identify issues impacting the use or quality of water resources and habitat throughout
the watershed, and to implement actions necessary to effectively restore and protect the
watershed. The NWI process is broader in scope than the RAP, dealing also with degraded
conditions upstream of the Saginaw River and Saginaw Bay. The NWI and RAP processes are
complementary and are being coordinated with each other. Additionally, the NWT has provided
funds to many of the projects described in this section.

Saginaw Basin Watershed Council. 1991-ongoing. The council is a voluntary association of
Jocal governments organized to promote cooperation on river management issues. It is
comprised of local government officials from throughout the entire Saginaw Bay drainage basin.
The council enables local governments to cooperatively plan for and promote economic
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development, tourism, recreation and restoration/protection of soil and water resources. The
council also serves as a means by which local governments can provide coordinated input on the
Saginaw River/Bay RAP process.

Saginaw Basin Alliance. 1989-ongoing. This basin-wide 501(c)3 non-profit organization grew
out of the Saginaw Basin Natural Resources Steering Committee (which provided formal public
input during development of the 1988 RAP) and was incorporated to seek funding for, and
implement, actions to address natural resource and related issues throughout the Saginaw Bay
watershed. The organization publishes a quarterly newsletter called "Basinotes” and serves as
a forum for formal public input on the Saginaw River/Bay RAP process.

Resource Conservation and Development Area. 1989-ongoing. A 15-county, locally
organized, sponsored and directed non-profit organization in the Saginaw Bay watershed with
multiple goals; but basically to work on enhancing the quality of life, natural resources,
employment and recreation opportunities through economic development.

SBNWI Watershed Management Conference. 1993. A conference designed to bring together
MDNR staff from throughout the Saginaw Bay basin, as well as staff from other parts of the
state that work on projects in the watershed, to promote and facilitate ecosystem based watershed
management. MDNR staff made up the bulk of the over 170 people in attendance, but there was
also substantial representation from over a dozen agencies outside the MDNR and several local
citizen groups. Two follow-up sessions were held in 1994.

NONPOINT SOURCE POLLUTION REDUCTION PROJECTS

Saginaw Bay Watershed Council Storm Drain Stenciling Program. 1994-ongoing. A local
community project to label storm drains to help prevent the improper disposal of materials down
these conduits through which contaminants can reach surface waters.

Huron Count Innovative Farmers. 1994-ongoing. A group of 47 Huron County farmers is
cooperating with Huron County MSU Extension and the Soil Conservation District. One project
is to evaluate production techniques that could be used to reduce phosphorus levels in soils that
test high in phosphorus. The group’s goal is to eliminate or reduce nutrient, sediment and
pesticide loads to surface waters.

Saginaw Bay Storm Water Runoff Program, 1992-1994. Thisisa MDNR/local program for
the development of storm water runoff controls in the Saginaw Bay watershed, Various
committees are guiding the development and implementation of a strategy for storm water
management and the development of a water quality monitoring program for the watershed. The
focus is on non-regulated urban or suburban municipalities in the watershed.
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EPA Urban Source Reduction Project. 1994. This U.S. Environmental Protection Agency
project will demonstrate the use of GIS to develop and implement urban runoff, storm water
management, and pollution prevention strategies within the Saginaw Bay watershed.

Thumb Livestock Manure Management Demonstration Project. 1994. This multi-agency
(MSU-Extension, SCS, ASCS, MDNR) locally supported demonstration project addresses
locally-identified, site-specific, manure management issues. The project involves a systematic,
team approach to problem solving and decision making to provide producers with
environmentally sound and economically feasible manure management practices. A
comprehensive Manure Management Handbook for producers and agency personnel will also be
developed for use as a resource manual.

Saginaw Bay National Watershed Initiative Soil Erosion and Sedimentation Control
Program. 1991-1994, The purpose of this multi-agency, federally funded (approximately
$550,000 annually), nonpoint source program is to protect and improve the water quality of
Saginaw Bay and the Saginaw Bay watershed by controlling erosion and sedimentation; limiting
the input of associated nutrients and toxic contaminants; minimizing off-site damages to streams,
fish and wildlife habitat, and recreational facilities; and monitoring the progress achieved.

The following projects are a partial list of erosion control or related activities funded by this
program. Some additional projects funded under this program are listed elsewhere in this
summary under relevant topic headings.

FY 1993

Huron SCD - Bird Creek project

Gladwin SCD Northern Tittabawassee River project

Shiawassee SCD Agricultural BMPs

Gladwin/Clare SCDs Tobacco River, livestock exclusions

Tuscola SCD Allen Drain, filter strip follow-up

Bay/Midland SCDs Windbreaks, vegetative row barriers and buffer strip

F

]

establishment
Sanilac SCD - Cass River watershed agricultural BMPs
Iosco SCD - Au Gres and Rifle rivers agricultural BMPs

Huron Extension
Fenton/Lvgstn SCDs
MSU Exten Hrn Co
MSU Extension
MDNR LWMD
Saginaw Bay RC&D

Controlled drainage

Shiawassee River watershed

Bean and beet no-till demonstrations

Farm-A-Syst homeowner implementation (6 counties)
Soils encoding into MIRIS system (1 county)

to supply SCDs that receive Soil Erosion Control grants
through the Initiative with engineering expertise

]
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FY 1992

Lapeer SCD - Watershed protection project
Saginaw SCD - Soil erosion control program
Sanilac SCD - Cass River watershed project
Genesee SCD - Soil erosion control program
Shiawassee SCD - Soil erosion control program
Bay SCD - Soil erosion control program
Tuscola SCD - Allen Drain watershed project
Livingston SCD - Shiawassee River watershed project
Gladwin SCD - Little Sugar River erosion control project
Bay County Drn Com- Crump Drain water quality project
ECMPDR - Soil erosion training materials
ECMPDR - Digital GIS soils encoding

FY 1991

Six Seil Conservation Districts (Arenac, Genesee, Livingston, Midland, Saginaw and
Shiawassee) received funds to provide technical assistance for the implementation of best
management practices.

One soil erosion specialist for the basin was supported to provide enhanced soil erosion
and sedimentation control.

The Bay County SCD was provided start-up assistance to become a county enforcing
agency for soil erosion and sedimentation control.

Two counties (Bay and Saginaw) were provided funds to coordinate efforts between local
public health departments and county drain commissioners to identify and eliminate
improper sources of nutrients, sediment and toxic contaminants to storm drains.
Arenac County received assistance for the development of an engineering study to
determine the cost-effective alternative for correction of the soil erosion problem in
Whitney Drain.

Development of computer capability to combine environmental quality and land use
management information in the Saginaw Bay watershed for accessibitity and use by local
governments and organizations.

Resource Conservation and Development Area Nonpoint Source Projects. 1992-ongoing.
The RC&D has been involved with the following nonpoint source projects and several other
stabilization and shoreline control projects in the Saginaw Bay watershed.

1994,

1994,
1694.

$31,000 for 12 Innovative Erosion Control Practices (Huron, Sanilac, Bay Gladwin,
Arenac, Geneseg, Clare, Tuscola, Gratiot, and Midland counties, Pheasants Forever,
Shiawassee Parks).

$15,000 for three hydroseeder demonstrations (Clare, Gratiot, and Sanilac counties).
$42,000 for abandoned well closures.
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1993. A $10,000 Saginaw County Streambank Stabilization project for Immerman Park using
tree revetments.

1993. A $50,000 Saginaw County Planning Grant for Swan Creek.

1993. A $80,000 project for stabilizing the North Cedar River Road stream crossing in Gladwin

' County.

1993. A $52,000 Conservation/Drain Credit Study (proposed for Section 604(b) funding) to
develop a system of reward (i.e. property tax/drain assessment reduction) for farmer’s
controlling erosion and maintaining drains. The Michigan Association of Drain
Commissioners will also be taking part in the program to determine if related changes
are needed in the state drain code. '

1992. A $104,000 engineering study of the Whitney Drain in Arenac County to develop plans
to stabilize the bottom and side slopes of the drain.

1992. A $49,000 Northern Tittabawassee River Watershed Planning Grant to do a streambank
inventory and survey of homeowners for land use practices in Gladwin County.

RC&D Direct Grant Demonstration Project. 1994. The Saginaw Bay RC&D received an
SBNWI grant to distribute financial assistance directly to landowners to improve water quality
locally. The first phase of this project will give farmers, road and drain commissioners, and
district organizations, small implementation grants to provide soil conservation measures. In the
second phase, a minimum of 70 landowners will receive cost share incentives and an intensive
educational campaign to promote proper sealing and capping of abandoned wells.

Michigan United Conservation Clubs Land Use and Zoning Study. 1992-1993. A $55,000
study to investigate links between land use decisions and environmental problems with the
Saginaw Bay watershed and to assess the cumulative impact land use decisions may have on
water quality. The 200-page report provides a historic and geographic overview of the
watershed; reviews social influences on key economic, demographic and environmental quality
data, providing an indication of the possible future these trends predict; examines the
institutional structure for land use control and environmental protection, identifying barriers that
may exist to achieve environmental quality objectives; and explores strategies that could assist
in reversing the trend of environmental degradation, including potential future efforts needed to
provide information to local decision-makers that will result in greater protection of water
resources.

ECMPDR Urban Turfgrass Project. 1993-1994, A $50,000 East Central Michigan Planning
and Development Region 604(b) funded study of managing turfgrass in the urban environment
to maintain and protect water quality.

Genessee County SCD - Kearsley Creek Watershed Project. 1993-1994. This urban area
project demonstrates practical nonpoint source conservation practices to lawn care businesses,
homeowners, agricultural producers, and golf course operators. Implemented actions include
filter strips, wetland restoration, turf-grass management, demonstration farms, and integrated
crop management.
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Sebewaing River Intercounty Drainage Board - Sebewaing River Watershed Management
Project. 1993-1994. This project identifies the sources and methods of erosion for sediment
and nutrients to address water quantity and quality issues in the Sebewaing River watershed.
The project focuses on non-erosion BMPs, storage of storm water runoff, urban storm water
management, agricultural operations, and drainage. '

MSU-Shiawassee County, Site-Specific Farming Demonstrations. 1993-1994. Through the
use of site-specific farming techniques, this demonstration project will address the over-
application of fertilizers and pesticides on a field that sometimes occurs because of variation in
soil characteristics within a field. This is done by separating and treating different soil types
within each field with individualized application rates.

MSU Cooperative Extension Service Farmstead Assessment Project. 1992. A $75,000
project to assist farmers in learning the importance of pesticide storage as it relates to water
quality in the watershed. Model pesticide storage structures were to be built on selected farm
sites and a video produced to educate others about storage structures.

USDA Saginaw Bay Water Quality Demonstration Project. 1991-1995. The U.S.
Department of Agriculture (USDA) will spend about $1.7 million to encourage farmers and
agribusinesses in Saginaw, Tuscola, Bay and Huron counties to utilize BMPs to decrease
phosphorus and sedimentation in Saginaw Bay, and agricultural pesticide and nitrate
contamination in surface and groundwater.

SCS South Branch Kawkawlin River Watershed Project. 1991-2000. This $2.1 million, 10-
year U.S. Soil Conservation Service (SCS) effort is an agricultural best management practice
implementation project designed to improve river water quality by reducing sediment and
phosphorus loads to the watercourse by approximately 70%.

Bay SCD South Branch Kawkawlin River Implementation Project. 1990-1993. The Bay
County Soil Conservation District (SCD) received $163,340 to be used over a three-year period
to implement BMPs within the South Branch of the Kawkawlin River watershed. The grant is
designed to help accelerate a USDA PL-566 project (described above) in the watershed. The
Bay SCD is working one-on-one with the farmers to develop and implement conservation plans
which will lead to improved water quality on the South Branch of the Kawkawlin River. The
BMPs installed with 319 monies include: filter strips, grade stabilization structures, and
streambank protection practices.

Sanilac SCD Duff Creek Implementation Project. 1990-1996. The Sanilac SCD received a
319 grant for $25,180 in FY90 to conduct a planning project within the Duff Creek watershed
in Sanilac County. In 1992, the SCD was awarded $188,235 to support the implementation of
the plan including constructing livestock waste management facilities in the most critical areas
of the Duff Creek watershed, as well as nutrient testing, conservation tillage, and side inlet
structures. The ASCS Water Quality Incentive Project also awarded $188,000 to the Duff Creek
Project to help landowners implement BMPs. These activities address the elevated levels of
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turbidity, nutrient runoff, bacteria and sedimentation. Agriculture comprises 75% of the land
use in the watershed and includes a large number of dairy farms.

Isabella SCD North Branch Chippewa River Implementation Project. 1990-1994. The
Isabella SCD received $36,000 in FY90 to perform a stream assessment, determine water quality
problems and causes, and develop a practical implementation plan for the North Branch of the
Chippewa River. In FY91, the Isabella SCD received $200,000 in 319 monies designated
specifically for Areas of Concern to implement the first two years of the plan. In addition, the
East Central Michigan Planning Development Region (ECMPDR) received a 604(b) grant for
$33,818 to perform water quality monitoring on the North Branch of the Chippewa River.
ECMPDR contracted with Central Michigan University to evaluate water quality in the
watershed emphasizing biological indicators including:  algae, macrophytes, benthic
macroinvertebrates, and fish. The monitoring was also to include biweekly and event sampling
of the watercourse for physical and chemical parameters to aid in habitat evaluation. In FY93,
the Isabella SCD received an additional $100,000 in 319 funds for further implementation of the
plan.

Tuscola SCD Allen Drain Implementation Project. 1990-1993. The Tuscola SCD received
a 319 grant for $20,450 in FY90 to address pollution from extensive agricultural production in
the Allen Drain watershed in Tuscola County. Row crops comprise 94% of the land use in the
Allen Drain watershed and primarily are corn, sugar beets, dry beans, and soybeans. The SCD
developed a comprehensive work plan to reduce sediment and nutrient loading to Allen Drain
and the Saginaw Bay. The Tuscola SCD received $84,970 to implement this work plan from
the Saginaw Bay Soil Erosion Control Program in FY92.

Arenac SCD Big Creek Planning Project. 1990. The Arenac County SCD received $30,504
in 319 funds to develop a plan to address nonpoint source pollution in Big Creek.

MSU/Huron County, Saginaw Bay Subirrigation/Drainage Project. 1986-ongoing. This
multi-agency effort is designed to determine the feasibility of subirrigation (through underground
tile networks) in the Saginaw Bay area with respect to soil suitability, water availability, water
quality impacts, socio-economic impacts, and engineering needs. Michigan State University
(MSU) has been conducting research on the effects of subirrigation on drainage outflow water
quality at a clay soil research site near Unionville since 1986. In 1989, data on overland flow
volume and water quality was also collected at this site. In 1991, MSU began a subirrigation
rainshelter project with the capability to control rainfall and the water table for up to 40 research
plots to enhance the development of subirrigation management guidelines to optimize water
quality benefits.
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HABITAT

Wetlands Research, Inc., Quanicassee River Watershed Stady. 1994-1995. A collaborative
project funded by the Great Lakes Protection Fund to provide state and local watershed planners
information to help link wetlands restoration and water quality management plans.

SCMPC Urban Stream Restoration Project. 1994-1995. This Saginaw County Metropolitan
Planning Commission project seeks to identify and restore urban streambanks for the dual
purpose of protecting and maintaining riparian wildlife habitat, and controlling erosion.

MDNR Inventory of Historical Wetlands of the Saginaw Bay Watershed. 1992-1993. This
Michigan Natural Features Inventory project used General Land Office surveys conducted
between 1816 and 1856 to identify the location, extent, and type of wetlands, and the general
nature of surrounding uplands, as they existed prior to wide-spread European settlement. This
information was digitized into the MDNR MIRIS system. The data provides a historical
benchmark for wetland-related projects within the Saginaw Bay watershed.

SVSU/PSC Saginaw Bay Wetland Restoration Project. 1993-1994. This $55,000 Saginaw
Valley State University/Public Sector Consultants project will consolidate and evaluate Saginaw
Bay watershed information that can be incorporated into the statewide :

wetland strategy. It will also provide tools for local, state, and federal interests to utilize in their
development of local wetland protection and restoration projects.

Lapeer SWCD Wetland Training/Restoration Program. 1993-1994. This $56,000 22-county
training and implementation project has resulted in 17 wetland restorations encompassing 23
acres, with 13 additional restorations scheduled for 1994, in the Saginaw Bay watershed.

MDNR Saginaw Bay Area Habitat/Recreational Investment. 1987-ongoing. The MDNR had
purchased $7 million worth of land in the Saginaw Bay vicinity from 1987 through 1990 to
preserve important habitat and provide recreational opportunities. The department has also
awarded $7 million in grants to local communities to improve recreational access and use.

U.S. Fish and Wildlife Service Wetland Restorations. Ongoing. Pursuant to the Food

Security Act, Partners for Wildlife, and the North American Waterfowl Management Plan, the
FWS has implemented a private lands wetland restoration program.
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POINT SOURCEFACILITY IMPROVEMENTS/CONTROLS & ACT 307 SITE ACTIONS

Sites Along the Saginaw River

Consumers Power Company Karn-Weadock Power Plant. . Actions are underway to clean up
BTEX contamination at this Act 307 site.

Union Oil Terminal. Soils contaminated with petroleum related pollutants, including BTEX
and acetone, have been excavated and contamination issues at this Act 307 site are being
addressed.

City of Essexville. The Essexville WWTP has a schedule for upgrading of their wastewater
treatment capabilities in their new National Pollutant Discharge Elimination System (NPDES)
permit. An upgrade should lessen the frequency/volume of partially treated combined sewage
overflows at the facility. It will also improve treatment reliability with a second oxidation tower
and extend the plant’s outfall into the river. The City is also evaluating an alternative of joining
with the West Bay County system. In any case, CSOs will be controlled.

Dow International Terminal (ITT). An interim response is in place at this Act 307 site and
there are ongoing site remediation activities taking place to clean up soils contaminated with
petroleum related contaminants, BTEX,, lead, styrene, and chlorobenzene. Groundwater is being
routed to West Bay County WWTP.

City of Bay City. The MDNR escalated enforcement against the City of Bay City in June 1992,
The Notice Of Violation cites the city for PCB violations and failure to implement certain
requirements of their Industrial Pretreatment Program. Follow-up discussions have occurred in
an effort to get the city back into compliance.

General Motors Powertrain (formerly GMC-CPC and then GM Engine Division, Bay City)
PCB Control. Numerous clean up and corrective actions have been taken at this Act 307 site
at a cost of millions of dollars. A Consent Judgement has been negotiated for a PCB
minimization Plan and Remedial Investigation/Feasibility Study. The December 1992 settlement
was for $2.5 million. Prior to that, General Motors had instatled a 65 ft deep bentonite sturry
wall around a PCB contaminated upland area to prevent PCB migration to the Saginaw River
via groundwater flow. Facility sewers were also cleaned to remove PCB contaminated sediments
and an ongoing groundwater capture system is in place. New treatment facilities treat the
discharges to the Saginaw River and the city with activated carbon.

Surath Scrap Yard (City of Bay City is PRP). Substantial amounts of soil contaminated with
petroleum related products and PCBs have been removed from this Act 307 site.
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West Bay County WWTP. This facility is developing local limits for their Industrial
Pretreatment Program to reduce toluene concentrations in their sludge. Other work continues
to evaluate compliance with leachate treatment received at the POTW.

Hirschfields Salvage Yard. A Remedial Investigation is underway to address soils
contaminated with petroleum related pollutants and heavy metals. -

CSX Property (formerly Defoe Shipyard). A Remedial Investigation is underway.

Bay City Electric Department. A Remedial Investigation is underway to address soils with
petroleum contaminants.

Prestolite Motor. This facility has been closed. Site remediation of solvent contamination has
included groundwater capture and rerouting to the Bay City WWTP.

Middlegrounds Landfill (City of Bay City). The landfill has been closed, capped, and
groundwater monitoring wells installed. Interim Response activities to address dissolved phase
PCB movement to the river from groundwater are currently being discussed. There is
_ considerable contamination at the site and it is expected to be placed on the federal superfund
list in February 1995. Beginning fall 1994, the U.S. EPA and MDNR will conduct an
engineering evaluation/cost analysis study on the clean-up of the most contaminated part of the
landfill. The EPA plans to clean up this portion of the site (Monitor Well 8 Area) next spring
under a non-time critical removal action. The EPA plans to address the rest of the site under
the EPA remedial program, which requires a lengthier investigation before the rest of the site
can be cleaned up.

Morley Park (City of Saginaw). This Act 307 site has been cleaned up and is expected to be
delisted soon if latest groundwater samples confirm no contamination remains.

Sargeant Docks and Terminal. An Act 307 Remedial Investi.gation of PNA contamination is
underway.

.General Motors Grey Iron (Central Foundry) Wastewater Treatment. A new wastewater
pretreatment system was constructed at this facility in 1989 to treat wastewater before delivery
to the Saginaw WWTP, eliminating the direct discharge to the Saginaw River. PCB oils were
detected in a building basement and cleaned up under Act 307.

General Motors Nodular Iron Plant (Central Foundry). Remediation of contaminated
groundwater and termination of the NPDES permit are still pending at this Act 307 site.
Groundwater and some storm waters are temporarily being sent to the City of Saginaw WWTP
during demolition of the facility.
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The Zilwaukee-Carrollton Township-Saginaw Township WWTP. The wastewater treatment
plant in Zilwaukee was shut down in the fall of 1991. Wastewaters are now sent to the City of
Saginaw WWTP for treatment. The city maintains the same phosphorus loading they had before
the regionalization, The Zilwaukee plant site was analyzed for contamination and the tankage
was demolished.

Michigan Sugar Company, Carrollton. The MDNR resolved the contested case hearing issue
granted to Michigan Sugar Company-Carrollton in 1988. The company is implementing a
program to achieve complete control and eliminate discharge of bacterial slime flocs to the
Saginaw River. A revised NPDES permit was issued requiring additional controis on other
parameters, including a 1.0 mg/1 phosphorus limitation on both of the company’s outfalls. A
Toxicity Identification/Reduction Evaluation (TI/RE) has been required to identify and eliminate
the cause of aquatic toxicity on the company’s discharge.

General Motors Malleable Iron. This Act 307 site is a known source of PCB contamination
to the Saginaw WWTP. Negotiations are ongoing to establish and implement a site RI/FS.

City of Saginaw Combined Sewer Overflow Corrections. The city’s discharge permit (issued
October 1989) mandated a phased construction schedule for six new retention treatment basins
(there is already one) at an estimated cost of $90 million. Two basins went into operation in
1992 and construction of the other four will be completed in 1995. In addition, a 1.9 million
gallon in-line storage system is planned. The 14th Street retention basin won the First Place
Design Award by the Michigan Consulting Engineers Council in the 1993 Engineering
Excellence Competition, and the city has been nominated for the 1994 National Combined Sewer
Overflow Control Program Excellence Award. The city has commenced an intensive monitoring
and modeling program of the basins and remaining CSO outfalls. The city also has a new
chlorination/dechlorination system, and a new computerized control center for the plant and the
seven basins is currently being installed.

Weiss Street Retention Basin. One of six storm water retention basins being constructed by
the City of Saginaw to control CSOs. Work to evaluate treatability of contaminated soils and
develop a Remedial Action Plan for this Act 307 site continues. Treatability studies were
conducted in fall 1992 for 150,000 cubic yards of soils now stored for remediation at the site.
Remediation activities will apply to additional soils from all the retention basin site excavations,
which will be transported to the Weiss Street site. A remedial action plan was submitted to
MDNR’s Environmental Response Division in July 1994. Review discussions have begun.

Fraternal Order of Police. An Act 307 Remedial Investigation of PNA and benzo(a)anthracene
contamination is underway.

Ferro Met Salvage Yard. An Act 307 Interim Response is being conducted to clean up the
most contaminated areas.
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Natural Resource Damage Assessment. A NRDA was filed June 29, 1994 for the Saginaw
River and Saginaw Bay by the Michigan Attorney General and the MDNR Director. Settlement
discussions are ongoing.

Sites Along the Tittabawassee River

Saginaw Township WWTP. This municipality constructed a new $9 million WWTP (to replace
the old one) in 1988. The system has one CSO outfall, but in June 1991 a new $3.25 million
retention basin was made operational to reduce the frequency of overflows, preventing 43 MG
of excess raw sewage flow from reaching the river in 1991 alone.

Dow Chemical Company (Midland). The company is operating under a Final Order to conduct
additional end-of-pipe treatment technology studies on further reducing dioxin discharge to the
Tittabawassee River from the current level of approximately 0.1 gram/year. The NPDES permit
is being developed for reissuance in 1995.

Dow Corning - Midland. Spills of hazardous materials have occurred from the plant site to the
Tittabawassee River via Lingle Drain. Various cleanups have been conducted.

City of Midland WWTP. The facility was upgraded to improve treatment and increase capacity
to 10 MGD. The new preliminary treatment processes, oxidation ditch, sludge digester,
chlorination and dechlorination facilities, and other improvements allow the city to meet permit
limits and accommodate growth needs.

City of Midland CSOs. The city and the MDNR resolved the contested case issues for their
NPDES permit issued in 1989. The reissued NPDES permit sets a schedule to complete
combined sewer separation in the remaining 5-10% of the combined sewer district. Separation
is to be completed by December 1995 and will eliminate frequent CSOs in the city.

Other Sites

Portsmouth Township. In 1994, the township completed construction of a new collection
system with connection to the Bay City treatment plant. MDNR SWQD staff repeated sanitary
surveys there in 1990, which led to a Director’s Order and agreement by the township and Bay
County to complete the construction. SRF funds were used to assist local financing.

Community of Bay Port. This Fairhaven Township, Huron County, community has
constructed a new collection system of pressure sewers and a wastewater stabilization pond
system. Residential connections were to be made in fall 1992 and spring 1993.

Village of Caseville. The village’s new collection and treatment system became fully
operational in fall 1991.
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Enforcement Against Barrel Dumping. A settlement for $10,000 plus costs was reached in
1992 with a Saginaw area commercial establishment for dumping contaminated waters from
barrels into parking lot catch basins. This action should serve as a deterrent to other industry
and businesses to not dispose of wastewaters or wastes improperly or illegally.

Hemlock Semiconductor. In spring 1991, the company improved the operation and
maintenance of their wastewater stabilization lagoon which discharges to McClellan Run. They
had been repeatedly violating their NPDES permit since 1986. The changes have significantly
improved effluent quality. The facility is conducting ongoing tests on its 002 outfall to identify
the source of intermittent aquatic toxicity.

City of Marlette WWTP. The City entered into a consent judgment in 1983 to implement a
Corrective Action Plan (CAP) to improve the WWTP influent flows and reduce and alleviate
CSOs. The City failed to complete all of the required items and in 1994, they entered into an
amended consent judgment and agreed to pay stipulated penalties of $10,000. The City recently
secured a $700,000 loan to complete the remaining construction, which is scheduled to begin
in the fall of 1994,

Buena Vista Township. Construction is partially complete for a project to handle wet weather
flows and prevent raw sewage bypasses in Buena Vista Township, Saginaw County. The
township is under a Director’s Final Order issued in October 1991 which established a fixed date
schedule for correction of bypasses and upgrading the township’s WWTP. New relief pump
stations, forcemain, and expanded retention basin was completed in 1994. WWTP upgrades
began in 1994. The township received SRF loan financial assistance.

ENVIRONMENTAL ASSESSMENT/RESEARCH PROJECTS

EPA Saginaw Bay Watershed Ecocriteria Project. 1993-1995. A research characterization
of the Saginaw Bay watershed (approximately 36 locations) on a stream

order basis in order to determine watershed attributes that control stream features, identify
associations among upstream habitat refugia and biological community structure, and develop
a landscape model for predicting habitat and chemical quality and biotic composition. This
project builds on the data resuits obtained in the 1990-1994 EPA biocriteria project.

MSU Cass River Watershed Project. 1993-1994. This Michigan State University project
models agricultural nonpoint source pollution potential to identify critical risk areas for
implementation of water quality programs. It is an integrated model that assesses the combined
loading potential of sediments (including streambank, wind and land erosion), animal manure,
pesticides, and fertilizers at the watershed scale.

NOAA Saginaw Bay Zebra Mussel Project. 1990-1995. A National Oceanic and Atmospheric

Administration (NOAA) multi-year project to determine the impact of zebra mussel colonization
on Saginaw Bay water chemistry and biological communities. During 1991 and 1992, 26
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stations throughout Saginaw Bay were sampled monthly from April through November for
nutrients, phytoplankton, zooplankton and benthos. The project continued at a reduced level in
1993 and 1994 with 12 stations. At selected stations measuyrements were made on various
community functions (e.g. primary production, zooplankton production and grazing, zebra
mussel growth rates, etc.) and physical characteristics such as current patterns and sediment
mixing. The project is expected to continue for another year, though the level of effort and
specific activities undertaken may vary depending on the previous years’ results and funding
levels. Computer modeling of the results will also be conducted to predict future conditions in
Saginaw Bay based on various nutrient loading and zebra mussel colonization scenarios.

University of Michigan Saginaw Bay Tributary Data Analysis. 1993-1994. A project to
improve the utility of recent water quality datasets by analyzing and jointly interpreting nutrient,
suspended solids, and contaminant data from several of the studies of Saginaw Bay tributaries
described below. This multi-dataset comparison of concentrations, transport and loads will
complement the NOAA modeling study of Saginaw Bay described above.

MDNR Atmospheric Transport Study. 1991-1994. A statewide project, of major importance
to Saginaw Bay, to investigate the levels, transport, and sources of toxic contaminants in the

atmosphere.

University of Michigan Study of Atmospheric Transport of Mercury. 1991-1994. A second
statewide air project, of major importance to Saginaw Bay, to assess the magnitude, seasonal
variation, and sources of atmospheric mercury in Michigan.

MSU Multimedia Inventory of Bioaccumulative Chemicals of Concern. 1994. Development
of an inventory of the distribution, quantities and sources in the Saginaw Bay watershed of the
28 BCCs identified in the EPA Great Lakes Initiative.

MDNR Tributary Load Sampling. 1991-1992. The Michigan Department of Natural
Resources temporarily expanded its tributary sampling effort on Saginaw Bay tributaries in
spring/summer 1991 and fall 1992, to provide data on nutrient loads to Saginaw Bay. This work
was conducted to provide data for the nutrient modeling to be done as part of the NOAA zebra
mussel project described previously. Eleven tributaries (12 stations) were sampled for nutrients
a minimum of twice a month with additional sampling taking place during high river flow
conditions following storm events. Special effort was directed at obtaining water discharge
volumes from the coastal basin tributaries.

ECMPDR/U-M/SVSU Tributary Load Sampling. 1991-1992. The East Central Michigan
Planning and Development Region (ECMPDR), the University of Michigan (U-M) and Saginaw
Valley State University (SVSU) took over the MDNR expanded tributary sampling effort,
described above, in October 1991 and continued this effort through September 1992. ECMPDR
sampled the same 11 tributaries every two weeks. They collected samples from 26 tributaries
an additional nine times during high flow conditions following storm events. U-M and SVSU
conducted the laboratory analysis of samples.
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MDNR/ECMPDR Pesticide Monitoring Project. 1991-1992. In the course of conducting the
above two projects, the MDNR and ECMPDR collected water samples for pesticide analyses at
selected streams tributary to Saginaw Bay following a limited number of storm events that
occurred after pesticide application.

MDNR Act 307 Toxics Project. 1988-1989. A survey of organic and heavy ‘metal
contaminants in the sediments, water and biota of the Saginaw River and Saginaw Bay to identify
the extent and magnitude of the toxic material problems (including the impact of contaminated
sediments), identify contaminant source areas, determine the effect of the September 1986 flood
on known contaminated sediment areas in the Saginaw River, identify remedial alternatives, and
conduct a feasibility study for implementing remedial alternatives. Specific activities included
sediment sampling at over 200 sites throughout the Saginaw River and Saginaw Bay, and mouths
of tributaries to each; evaluating relative ambient water concentrations of 130 organic, 21 metal
and 29 conventional parameters at tributary mouths; and assessing CSO impacts on the Saginaw
River.

EPA ARCS Project. 1988-1994, The U.S. Environmental Protection Agency conducted an
Assessment and Remediation of Contaminated Sediments (ARCS) project in the Saginaw River.
The Saginaw River was one of five AOCs selected (the only one in Michigan) under this national
demonstration program to assess the nature, extent and impact of bottom sediment
contamination; evaluate and demonstrate remedial options; and provide guidance or tools for the
assessment of contaminated sediment problems and the implementation of necessary remedial
actions in other AOCs. Specific activities in the Saginaw River (lower 10 miles) included
sediment sampling and acoustic profiling; sediment bioassays (acute toxicity, chronic toxicity,
mutagenicity, bioaccumulation); benthic community structure evaluation; Toxicity Identification
Evaluation (TIE) tests to identify the contaminant, or class of contaminants, causing acute
toxicity in the sediment; evaluation of remedial technologies; sediment hazard assessments
focusing on human health, aquatic life, and wildlife endpoints; fish tumor survey; mini mass
balance modeling (exposure, foodchain, sediment resuspension/transport); fish tissue analysis;
water column sampling; and development of a remediation concept plan describing logistical and
engineering considerations that would be part of a full scale clean-up of contaminated sediments
under a variety of scenarios.

EPA ARCS Sediment Treatment Technology Pilot Demonstration. 1991-1992. A sediment
treatment technology was tested on the confined disposal facility in Saginaw Bay as part of the
EPA ARCS program described above. Bergmann USA, demonstrated a hydrocyclone particle
separation process to separate dredged sediments into two major fractions: the relatively clean
sand, and the contaminated fine-grained silts and clays. This technology could potentially reduce
the volume of contaminated dredge material that would need to be confined or treated.

Eco Logic International, Thermal-Chemical Hydrogenation Project. 1991-1992. Eco Logic
International, a Canadian firm, tested a treatment technology for water and sediments
contaminated by toxic organics. This technology uses extremely high temperatures to destroy
the molecular structure of chlorinated hydrocarbons, reducing them to water, methane and HCL,
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without using oxygenation. The test was conducted on Middlegrounds Island in the Saginaw
River and was funded by EPA’s Superfund Innovative Technology Evaluation program.

EPA Saginaw Bay Watershed Biocriteria Project. 1990-1994. A research characterization
of the Saginaw Bay watershed (approximately 70 locations) on a stream order basis in order to
develop diagnostic procedures for analyzing aquatic biota impacts from impaired stream reaches
and formulate methods to evaluate regulatory strategies in clean-up activities. Specific activities
include toxicity testing of sediment pore water and ambient river water; assessing benthic
macroinvertebrate community structure; general habitat characterization; water and sediment
chemical analysis; and evaluation of sediment transport.

EPA Zebra Mussel Contaminant Level Survey. 1992-1993. EPA collected zebra mussels
from navigation buoys throughout the length of Saginaw Bay and part way up the Saginaw River
to measure tissue contaminant levels.

EPA Study of Saginaw Bay Confined Disposal Facility (CDF). 1987-1989. A study to
determine whether contaminants are being transported through the dike walls and if so, whether
transported contaminants are present in sufficient quantities to be bioaccumulated by biota
surrounding the facility. The results indicated that distinct transport phenomenon could not be

demonstrated.

MDNR Fisheries Inventory and Classification Study of Warmwater Streams. 1987-1994.
New electrofishing data is supplementing historical rotenone collections from up to 15 years ago
to describe fisheries resources and correlate these with watershed and habitat characteristics.
Data from approximately 85 sites in the Saginaw Bay basin will be included in this project,
which is expected to cover about 330 sites throughout lower Michigan. Headwater locations are
being investigated along with tributary and mainstream areas.

EPA Great Lakes Ecological Process Pilot - Saginaw Bay. 1991-1994. This project will
develop a multi-resolution digital database for characterizing Saginaw Bay and its coastal zone
land area utilizing a multi-stage remote sensing approach. The database will be evaluated for
use in regulatory programs, habitat inventories, watershed analyses, and environmental
monitoring programs. The database will also be used to develop sampling frames for 1994
ecosystem process studies on origin-transport-fate modeling scenarios.

Michigan State University Study of Saginaw Bay Wetlands. 1990-1992. Measurements
focused on wetland zooplankton communities.

ECMPDR/U-M/MSU Sediment Transport Project. 1990-1992. The East Central Michigan
Planning and Development Region, University of Michigan and Michigan State University
conducted an assessment of tributary bedioad and suspended sediment transport characteristics
and loads in the Saginaw River, its four major tributaries, and eleven direct tributaries to

Saginaw Bay.
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NOAA Benthic Macroinvertebrate Survey of Saginaw Bay. 1987-1989. A three-year
characterization of benthic macroinvertebrate communities at 40 stations throughout Saginaw
Bay.

MDNR Benthic Macroinvertebrate Survey of Saginaw Bay. 1986-1988. A threerear
assessment of the benthic macroinvertebrate forage base for Saginaw Bay fish populations, which -
was coordinated with the NOAA project.

MDNR Fixed Station Ambient Water Monitoring Program. 1990-1994. The program was
expanded from six stations to thirteen stations in the Saginaw Bay watershed during 1990.
Stations are sampled monthly. All 28 tributaries to Saginaw Bay were sampled under this
program at least once during the five-year period. '

MDNR Air Monitoring Project. 1990-1991. This one-year project monitored ambient air
sampled at Bay Port for five pollutant groups (PCBs, PAHs, HCB, dieldrin and trace metals)
to develop current baseline data.

MDNR Caged Fish Studies. 1988 and 1993. Caged channel catfish were used to measure
contaminant uptake rates and trends in the Saginaw River and its tributaries.

NOAA Sediment Bioassay Project. 1988. Conducted Saginaw Bay sediment bioassays on the
amphipod Pontoporeia.

U.S. Fish and Wildlife Service Sediment Bioassay Project. 1987-1988. Conducted Saginaw
Bay sediment bioassays on the Hexagenia mayfly. ‘

MDNR Sediment Bioassay Project. 1988. Measured in situ survival of the Hexagenia mayfly
in selected areas of Saginaw Bay. Good survival rates were documented.

MDNR and University of Michigan Larval and Young-of-the-Year Walleye Surveys. 1987-
1988. Surveys of the Saginaw River, selected Saginaw Bay tributaries, and Saginaw Bay to
evaluate extent of walleye natural reproduction.

MDNR Hexagenia Mayfly Stocking. 1989-1992. An attempt to re-establish this historically
abundant benthic macroinvertebrate by stocking eggs or nymphs at selected locations in Saginaw
Bay.

MDNR Fish Contaminant Monitoring Program. 1988-ongoing. Fish tissue analysis to (1)
assess contaminant levels relevant to public health fish consumption, (2) determine body burden
trends, and (3) check for any emerging toxicant problems or newly impacted areas. The
following Saginaw Bay watershed locations have been sampled since 1988: Cass River,
Cheboyganing Creek, Kawkawlin River, Pine River (Gratiot Co.), Rifle River, Saginaw Bay,
Saginaw River, Sanford Lake, Sebewaing River, Tawas River, and Tittabawassee River.
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MDNR Walleye Egg Contaminant Assessment. 1989. Contaminant concentrations in walleye
eggs collected from Tittabawassee River brood stock were found to be generally the same or less
than those from Muskegon River brood stock that were used as controls.

MDNR Whole Effluent Toxicity Testing Program. 1988-ongoing. Designed to assure that
discharges do not cause unacceptable toxicity, 54 whole effluent toxicity tests were conducted
at 28 facilities in the Saginaw Bay watershed from 1988 through 1990.

MDNR Biological Stream Assessment Surveys. 1988-ongoing. Designed to determine stream
water quality as indicated by resident biological community structure. Twenty-six rivers have
been surveyed in the Saginaw Bay watershed since 1988 including the following: Allen Drain,
Au Gres River, Bad River, Big Creek, Big Salt River, Birch Run Drain, Cass River, Chippewa
River, North Branch Chippewa River, Gregory Drain, Johnson Drain, South Branch Kawkawlin
River, McClellan Run, Northwest Drain, Pigeon River, Pinconning River, Pine River (Arenac),
Pine River (Gratiot), Quanicassee River, Railroad Drain, Rifle River, Saganing Creek,
Shiawassee River, Sturgeon Creek, Swan Creek, Tebo Drain, Tittabawassee River, Tobacco
River, White River, Whitefeather Creek and Wiscoggin Drain.

U.S. Army Corps of Engineers Saginaw River Sediment Survey. 1988, 1992 and 1993. l
Surveys of sediment contaminant concentrations in the Saginaw River navigation channel.

U.S. Fish and Wildlife Service Bald Eagle Recovery. Ongoing. Various projects related to
the assessment of contaminant impacts on bald eagle reproduction.

Ecological Research Services, Inc. Colonial Waterbird Monitoring Project. 1986-1988. A
survey of Caspian Terns at the Saginaw Bay CDF, and of Double-crested Cormorants at Little
Charity Island, to evaluate reproductive success.

EDUCATION

Saginaw Public School’s Project Jo. 1989-ongoing. An environmental education/monitoring
project, originally supported jointly by the school district, General Motors Corporation, and the
University of Michigan, to help increase student awareness of the water conditions in the
Saginaw River system. The program provides a means for high school, junior high, and
elementary students to monitor the water quality of local rivers and learn about the environment.
Tt was the first program of its type in the Saginaw Bay watershed. The projects are
multidisciplinary, extend throughout the year, pair older students with younger ones, and include
. participation in a joint River Project Congress meeting in the spring.

SBWC School River Monitoring Program. 1992-ongoing. This Saginaw Basin Watershed
Council program provides a means for high school students to monitor the water quality of local
rivers and learn about the environment. The SBWC provides schools with equipment to test nine
standard water quality parameters, with the intention that the schools develop long-term, self-
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sustaining monitoring programs. The projects are multidisciplinary, extend throughout the year,
and include participation in a joint River Project Congress meeting in the spring. Forty schools
are currently participating in the basin-wide program.

Pigeon Conservation Club Fertilizer and Pesticide Usage Project. 1992, This area-wide
conservation project was conducted in the western portions of Huron and Tuscola counties. It
educated agricultural producers on the proper use of fertilizers and pesticides including handling,
application and disposal. Methods included public meetings, demonstrations by major pesticide
manufacturers, field demonstrations, a display booth at the Mother Nature Folk Festival held at
Bay City State Park, and distribution of educational materials.

MSU Extension - Huron County, Agriculture Video. 1993. A new MSU Extension video
"Agriculture in Transition" illustrates agricultural practices that are being changed to reduce
sediment, nutrient and pesticide loads to Saginaw Bay.

Michigan Geographic Alliance Watershed Education Material Development. 1992. This
$37,454 joint effort with Central Michigan University and the Institute of Water Research at
MSU, was to develop teaching aids and train teachers to educate students about the watershed.

U.S. FWS Management of Green Point Environmental Learning Center.

1993-ongoing. The U.S. Fish and Wildlife Service provided funds to reopen the city of
Saginaw’s Green Point Nature Center as an environmental learning center, and now manages
the facility.

MDNR Development of the Jennison Nature Center. 1992. A $90,000 project to develop
new exhibits for the nature center focusing on the ecology of Saginaw Bay and the effects of
development in the watershed.

MSU Sea Grant Program Saginaw Bay Poster Development. 1992. A $60,000 project to
develop a color poster of the Saginaw Bay basin to educate the public about the watershed and
the scope of activities and problems inherent in effectively restoring and protecting the
watershed.

Saginaw Bay National Watershed Initiative Watershed Action Grants. 1992-1994. In 1994,
the SBNWI will award variety of small grants (approximately $50,000 total) to fund projects,
products or services that will take direct action toward restoring or protecting the Saginaw Bay
watershed. The emphasis of the Action Grants is on promoting active public participation and
educating the public about the need to prevent and control water pollution. The following grants
(about $50,000 total) were awarded in 1992.

- Kingston High School, Tuscola County - Test and evaluate water quality of the Cass
River.

- Odyssey Alternative High School, Isabella County - Develop wetland interpretive for
students.
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- Delta College - Develop watershed monitoring station for students.

- Reid Elementary, Genesee County - Develop urban nature preserve.

- Reese High School, Tuscola County - Test and evaluate water quality.

- Mitten/Bay Girl Scout Council, Saginaw County - Hands-on ecological student
workshops.

- Hartley Outdoor Education Center - Beaver Creek water quality study.

- Huron County Extension Service - Produce video about agricultural practices that reduce
nutrients, pesticides and sediment loads to Saginaw Bay.

- Isabella County RC&D - Produce a county watershed protection guide.

- Alma College - Create Friends of the Pine River organization to promote citizen concern
for water quality.

- Saginaw Basin Alliance - Educate citizens about the watershed through environmental
displays at a local arts festival.

- St. Charles River Management Committee - Update equipment for citizen involvement
in clean-up activities on the Bad River,

- St. Charles High School - Test and evaluate water quality. .

- Mid-Michigan Water Quality Consortium, Gladwin County - Test and evaluate water
guality and participate in water related field trips.

- Midland SCD - Develop watershed filing system; survey sub-watersheds participate in
watershed planning committees.

- Tosco SCD - Develop watershed slide show to educate citizens about the watershed and
its associated problems and to create a sense of responsibility for restoring and protecting
the watershed.

- Gladwin SCD - Promote advantages of farm nitrate testing in an effort to reduce nitrate
load in the Tittabawassee River watershed.

- Mecosta SCD - Provide manure analysis and soil samples for livestock producers in an
effort to reduce fertilizer application and credit nutrients in soil and animal wastes to be
applied to cropland.

- Isabella County 4-H - Test and evaluate water quality in the Chippewa, Pine and Salt
rivers and share data with groups in other counties.

- Dillon Elementary/Carman-Ainsworth Community Schools - Develop study units
regarding watershed endangered plants and endangered plants and animals, water
pollution, soil contamination and related career opportunities.

EPA Supercomputer. I992—ongoing. Bay City is the site of EPA’s new supercomputer. EPA
is making use of this computer available to local high school students for computer training
through special classes or internships.

Consortium for International Earth Science Information Network (CIESIN). 1989-ongoing.
CIESIN is a nonprofit corporation founded to facilitate access to, and use of, global change
information worldwide. The interim headquarters are located at Saginaw Valley State University
and CIESIN is developing an integrated workstation for the Saginaw Bay watershed.
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Saginaw Bay National Watershed Initiative Wetland Education. 1991. Two projects
focusing on the environmental importance of area wetlands: development of a Saginaw Bay
watershed education program; and wetland education training for local officials.

Michigan Sea Grant Saginaw Bay Research Institute. 1990-ongoing. This Sea Grant
subprogram is housed at Saginaw Valley State University (SVSU) and its sole focus is Saginaw
Bay. Its goal is to foster new research, education and demonstration projects that emphasize
common objectives and joint ventures involving pooled resources. One project conducted by this
office (funded by MDNR, Michigan Sea Grant, and SVSU) was the development of a
comprehensive bibliography of over 700 past research studies/reports on the Saginaw Bay
watershed. Copies of approximately 80% of the documents are on hand at SVSU. Efforts are
being made to place the bibliography on an electronic network so that researchers can peruse the
bibliography from computers at their home institutions. Additionally, project staff are looking
into the possibility of scanning the reports into computer memory, enabling users to view or
print the actual documents at their own computer stations.

Saginaw Basin Alliance RAP Pamphlet. 1994, The SBA developed an 8-page information
pamphlet on the status of the Saginaw River/Bay AOC and the RAP process for distribution to
the public.

Saginaw Basin Alliance Radio Announcements., 1994. The SBA put together a series of 20
brief environmental radio "spots" that were played on local stations to help educate the general
public on preventing water pollution and enhancing habitat.

Saginaw Basin Alliance Traveling Exhibit. 1994. The SBA constructed a panel display to be
used at festivals, river days, etc. to educate the public on environmental issues in the Saginaw
Bay watershed.

MISCELLANEOUS ACTIVITIES

CIESIN Computerized Watershed Management System. 1994-1995. The Consortium for
International Earth Science and Information Networks (CIESIN) has received $200,000 from
EPA to develop and demonstrate a computerized decision-making system using the Saginaw Bay
watershed as the demonstration area. The primary focus is to develop a user-friendly computer
interface that will be able to access numerous environmental data bases on a watershed basis,
retrieve data and meta information from them, and display the information graphically on the
screen.

MDA Michigan Clean Stream Program. 1994-ongoing. A new statewide, voluntary,
environmental stewardship program, with strong relevance to the Saginaw Bay watershed,
intended to provide assistance to rural communities in reducing or eliminating the impact of
pesticides, fertilizers, sediments, and other pollutants to surface water. Local partnerships will
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be established to respond to water quality issues. This program is intended to complement and
enhance existing water quality initiatives.

Genessee County Household Hazardous Waste Collection Program. 1994-1995. The
Genessee County Health Department is working with the MSU Extension Service, University
of Michigan-Flint, GMI Engineering and Management Institute, and the Genessee County
Recycling Coalition on this $75,000 project to develop and implement a multi-site consortium
driven collection program aimed at establishing necessary support and infrastructure to set up
a permanent collection program for Genesee county in the future. The multi-year project will
allow these organizations to gain experience in working together, acclimate and educate citizens,
and establish mechanisms to generate dollars from municipalities to sustain and on-going
program.

Saginaw Basin Watershed Council Adopt-A-Stream Program. 1992-ongoing. This program
promotes citizen participation in river clean-up activities in the watershed. “"River Days" are
typically held in the spring and summer with activities such as clean-ups, macroinvertebrate
monitoring, picnics, bands and other entertainment.

Water Watchers Program. 1993-1994. This program, originally developed by the Saginaw
Basin Alliance and continued by the Saginaw Bay Watershed Council, trains and certifies local
citizens to undertake community projects to protect water quality. Participants are trained on
technical and practical water quality issues affecting them including septic systems, stream
biology, debris, wetlands, contaminant spills, best management practices, storm water runoff,
pesticides, fertilizers and boating.

Bay County Strategy for Expediting Remediation at Sites of Environmental Contamination.
1993-1994. This project will investigate innovative funding approaches, risks and benefits, and
state policies, for reuse of contaminated upland sites.

Bay County GIS Demonstration Project. 1993-1994. This project will design and implement
a GIS data system to be used in rural planning and management to demonstrate the use of GIS
for expediting local progress in addressing issues of concern.

Saginaw Basin Alliance Environmental Congress. 1992-1993. A $35,000 project to form an
Environmental Congress with the primary purpose of establishing a core group of interested
citizens and interest groups to provide citizen direction to the Saginaw Bay National Watershed
Initiative process.

Saginaw Basin Alliance and Bay Arts Council Mother Nature Folk Festival. 1992. SBA
organized an environmental display tent at this June 27-28th festival held at the Bay City State
Park. Nearly two dozen organizations staffed tables/displays at the tent to educate the public
and promote environmental stewardship.
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SBNWI Soils and Watershed Encoding. 1991-1994. The Saginaw Bay National Watershed
Initiative has provided funding for the encoding of soil series into the MDNR GIS system
(MIRIS) for 12 counties in the Saginaw Bay watershed including Tuscola, Huron, Bay, Arenac,
Isabella, Livingston, Oakland, Midland, Genessee, Lapeer, Gratiot and Gladwin. Also, all
subwatersheds within the Saginaw Bay basin have been encoded.

U.S. Army Corps of Engineers Upper Saginaw River Confined Disposal Facility. 1980s-
ongoing. Work continues on the potential siting and construction of a new CDF near
Cheboyganing Creek to contain sediments dredged from the federal navigation channel in the
Saginaw River.

Michigan Water Resources Commission (WRC) Restrictions on Overflow Dredging in the
Saginaw River. 1989-ongoing. In 1989 the WRC expanded the area in the Saginaw navigation
channel where hopper dredge overflow is prohibited in order to reduce the exposure of the
aquatic community to contaminated bottom sediments during channel maintenance dredging

operations. This restriction now applies to two river reaches: (1) between river miles 15.5 and -

13.2 downstream of the city of Saginaw, and (2) between river mile 8.6 (upstream end of
Middle Ground Island) and the Saginaw Bay CDF.

Saginaw County River Partners Project. 1990-1991. This project was designed to promote
local involvement and support for the Saginaw River -- its water quality, natural resource value,
and importance to local communities. One outcome of the project was the creation of the
Saginaw River Basin Watershed Council of local governments described earlier. A curriculum
(for elementary and junior high age students) was also developed for the Saginaw River
watershed to increase river awareness. Tittabawassee Township was used as a model community
for the development of a storm water retention element in local zoning ordinances.

PROGRESS STATUS

The Saginaw River/Bay RAP process has been very successful to date and has moved
forward at a rapid pace. Significant remedial actions are being taken, extensive studies are
underway fo fill important data gaps, and comprehensive coordination efforts continue among
local, state and federal organizations.

For the first time in over a decade, several studies on the environmental status of the
Saginaw River, Saginaw Bay and their tributaries, have been recently completed or are currently
underway. These projects (1) examine the magnitude of water quality improvements obtained
as the result of extensive pollution control actions implemented throughout the watershed over
the last decade, (2) determine the areal extent and severity of the remaining problems, (3)
identify the sources and causes of these problems, and (4) target priority areas for remediation.
Some of these studies are reported on in this RAP document and were used to help identify what
additional remedial actions are needed.
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Much remains to be done. As with most any issue, available funds are not sufficient for
conducting desired levels of effort. Consequently, though many actions are currently being
implemented, few of these are being fully implemented due to limited funds. Extensive efforts
continue in seeking funding for and ways to expand implemented activities, where necessary,
and to begin unimplemented actions.

A new problem, the colonization of Saginaw Bay by zebra mussels, has the potential to
significantly impact biological communities and contaminant cycling in Saginaw Bay. This may
result in changing remedial actions over time.

All the activity taking place within the scope of the Saginaw River/Bay RAP indicates
(1) the enhanced interest in this area since inception of the RAP process; and (2) the belief
among local, state and federal organizations that this valuable natural resource can be
significantly enhanced. Restoring beneficial uses that are currently impaired will benefit
indigenous aquatic life and wildlife as well as the quality of life for basin residents. The support
of local communities, general public, private sector, and local, state and federal agencies, for
the RAP to date is commendable. By continuing to work together, we can have a substantial
impact on restoring impaired beneficial uses in the Saginaw River and Saginaw Bay.




CHAPTER III: LAND USE PLANNING

1. Problem Definition

Many of the ecosystem problems in the Saginaw Bay watershed are the result of land use
practices. However, there are numerous gaps and barriers within the institutional framework
for land use control and environmental protection that inhibit ecosystem restoration, enhancement
and protection. An analysis of the linkages between land use decisions and environmental
problems in the Saginaw Bay watershed was needed to identify ways to improve local
coordination and implementation of land use planning and zoning decisions. The Saginaw Bay
National Watershed Initiative funded the Michigan United Conservation Clubs (MUCC) to carry
out this study. MUCC conducted a historic and geographic overview of the Saginaw Bay
watershed; a review of the social influences on watershed resources; and, investigated trend
information on key economic, demographic, and environmental quality data.

The 1993 study noted two critical points. First, local land use decisions, and the social
and economic factors contributing to them, are seldom an important factor in the development
and execution of state and federal environmental policies and programs. Similarly, broader
statewide and national environmental concerns rarely come up in local land use deliberations.
Since each is in some way dependent upon the other, their continued separation will remain
counterproductive. In order for the local land use decision forum to become an effective tool
for environmental quality management, the linkages between national, state and local institutions
need to be better understood and mechanisms for merging their similar policy goals developed.

2. Key Issues and Trends
a. Demographics
1) Population increases in watershed communities have more to do with

population shifts than actual population growth. People are migrating
from urban and suburban areas to more rural areas in the watershed.

2) Continued new development is occurring in spite of an overall loss of
population in the watershed of about 4%. Still, many watershed
communities experienced dramatic population increases. As an example,
Butman Township in Gladwin County had a population increase of over
43% between 1980 and 1990, while the state overall only had a 0.4%
increase.

3) The trend of agricultural land consumption is an indicator of urban sprawl

and continues in the watershed. Rural farm populations have decreased
an average of 86% in the watershed in 50 years, the number of farms has
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4)

5)

6)

7)

8)

)

decreased by over 70% in just over 40 years, and acreage in farms fell
nearly 40% in forty years. While some of the decrease can be attributed
to farm consolidation and smaller families, a portion of it is an indication
of agricultural land consumption.

‘Fewer people are taking up more space and consuming more land in the

watershed. If a community loses population the assumption may be that
there is no new development or demand for raw land. This is not the
case. Many local governments in the watershed which lost population
between 1980 and 1990 actually gained households.

The demand for raw land for residential development continues in the
watershed. The 22-county area saw some 125,000 new housing units built
in the decade of the 1980s, even in light of a recession during that time.
The desire .for new single family homes on large lots is prompting
scattered residential development in suburban and rural townships. The
highest value, newer homes are in urban fringe communities. This is yet
another indicator of the movement to abandon urban/suburban cores and
relocate in rural areas.

Scattered development in rural areas of a watershed can contribute to
water quality degradation in new and often unexpected ways. As people
move from suburban and urban areas to rural areas, they consume land
and change the nature of the watershed. Destruction of vegetation,
alteration of natural drainage courses, increases in impervious surfaces,
soil compaction, erosion, and increased use of commercial fertilizers and
pesticides are all by-products of development that impact water quality.

Shifts in the population prompt shifts in commercial development as
establishments attempt to follow their markets. Consequently,
infrastructure in older urban or suburban areas is abandoned and new
infrastructure is created in rural areas on previously raw land.

Rural townships experiencing large population increases from immigration
often do not have the facilities or expertise to cope with emerging land use
and environmental q