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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 9A

University Center, Michigan 48710
Phone : 517-791-7367



ii



TABLE OF CONTENTS

VOLUME 1
PREFACE . . . . e e 1
VISION FOR SAGINAW BAY AND ITS WATERSHED ................... vil
EXECUTIVE SUMMARY . . . . . e e e e e 1
CHAPTER I. INTRODUCTION . . . ... . . . e 7
A. SCOPE OF SAGINAW RIVER/BAYRAP .. ... ... ... ... ... ..... 7
1. PUIPOSE . . . o et e e e 7
2. Saginaw Bay National Watershed Initiative ... ............ 8
B. ENVIRONMENTAL SETTING ... ... ... ... . .. ... 9
C. SUMMARY OF BENEFICIAL USE IMPAIRMENTS . ............. 13
1. Definition of Beneficial Uses . . . .. ... ... ... ........ 13
2. Status of Individual Beneficial Uses in Saginaw River/Bay . ... .. 14
3. Pollutant Sources . . ... ... ... ... 21
D. SAGINAW RIVER/BAY RAPPROCESS ... ...... ... ... ....... 23
1. RAP Document Development . ... .. ... .............. 23
2. General RAP Concepts . . ......................... 25
3. Participatory Approach . ... ........ ... ... ......... 26
E. LONG-TERM GOALS . . .. .. e e e e 31
F. SHORT-TERM GOALS . . ... . . et e e 39
CHAPTER II: ACTIONS IMPLEMENTED SINCE 1988 . .. ... ... .......... 41
CHAPTER III: LAND USEPLANNING .. ... ... ... ...t tuunnn.. 65
1. Problem Definition . .......... ... . ... .. 65
2. KeylIssuesand Trends . ... .. .. ... ..., 65
a. DemographiCs . . . . . . v v it e e e e e e 65
b. Economy and Transportation . . ... ................... 67
c. Environment . . . .. ... e e e e e e e 67
d. Local Land Use Management . ...................... 68
3. State Programs . . . . . . .ottt e e e e 68
4. Local PTOZrams . . . . .ottt ittt e e et e e e e e e e 69
5. Recommendations . ... ... e e e e e e e e e e e e 71
6. Conclusions . . . . o vt e e e 72

iii






CHAPTER IV: WATERSHED PRIORITIZATION . . ... .......... ... 73

A. APPROACH . ... . . e e 73
B. PROCESS STRUCTURE . ... ... . e e 77
1. OVEIVIEW . . . . . e 77

2. Phase 1 . . . . . .. e e 79

3. Phase 2 . . . . . . 79

4 Phase 3 . . . . . ... 80

5 Phase 4 . . . . . . .. e 80
CHAPTER V: WATER QUALITY . . . . .ottt e e e e e e e e 83
A. OVERVIEW . . .. e e e e 83
B. SUSPENDED SOLIDS AND NUTRIENTS .. ................... 85
1. Introduction . .. ... ... .. .. .. ... 85

2. Suspended Solids . . . .. ... .. ... . ... 86

3. Nutrients . .. ... e e 93

4, Watershed Prioritizations . . ....................... 101

C. NUTRIENTS IN SEDIMENT . . ... ... ..t iii, 107
1. Areas Surveyed . .. ... e . 107

2. Total Phosphorus . . . .. .. ... .. ... ... ... . 107

3. Orthophosphate . . . ... ... ... ... .. .. ... ... ...... 108

4. Total Kjeldahl Nitrogen . .. ... ...... ... ... ....... 108

5. Ammonia Nitrogen . . ... .......... ... ... ........ 108

D. HYDROLOGY . . ..ttt it i e e e e e e e e e 111
1 Watershed Characteristics . . . . ..................... 111

2. Hydrologic Watershed Prioritization . ................. 111

E. AQUATIC BIOTA . ... . e e e e 117
1. Plankton . . ... .. . .. . 117

2. Chlorophylla . ..... ... ... ... i, 117

3. Benthic Macroinvertebrates . . . ..................... 118

4, Fish .. e 119

5. Aquatic Biota Watershed Prioritization . ... ............. 121

F. NUTRIENT SOURCES . . .. . ittt e e it e e 127
1. Sources . . ... e 127

2. Loads . .. .. .. e 130

3. Phosphorus Reduction Strategy . . . . . ... .............. 131

4. Nonpoint Source Watershed Prioritization . .. ... ....... .. 135
CHAPTER VI: SOIL EROSION & SEDIMENTATION . .................. 147
A. INTRODUCTION . . . .. .. ... . it e e e 147
1. Background . ... .... .. ... .. .. ... 147

2. Typesof Soil Erosion . . ......................... 147

3. Sources of Soil Erosion . . .. ...................... 148

4, Effects of Soil Erosion . . . . ..... ... ... ... .. ... ..... 150

v



T L




CHAPTER VI: SOIL EROSION & SEDIMENTATION (continued)

B. PROBLEM EVALUATION . ... ... .. ... . . i 153
1. Saginaw Bay Watershed . . . .. ..................... 153

2. Subwatersheds . . . ... .. ... ... . ... . ... . 154

C. RECOMMENDATIONS . ... ... e i 165
D. CONCLUSIONS . ... . e e e e 170
LITERATURE REVIEW FOR SOIL EROSION AND SEDIMENTATION ... 171
CHAPTER VII: CONTAMINATED SEDIMENTS .. ... ................. 173
A. CHARGE .. ... ... ... . .. ... .. e e e 173
B. ARCS REPORT SUMMARY . ... . ... . . i ie ., 175
CHAPTER VIII: HABITAT . .. . . e e e e, 181
A. HABITAT CHANGES . . . . . . . e e e 181
1. Use Impairment . . . ... ... ...t 181

2. Historical Habitat . . . ... ... ....... ... .. ... ...... 181

B. HABITAT INVENTORY ... ... ... i, 183
1. Habitat TAC Approach . .. ... .................... 183

2. Land Use . . .. ... e 183

3. Coastal ATeas . . ... ... v i ittt e 187

4, Fragmentation . .. ... .. ... ... .. ... 187

5. Threatened and Endangered Species . . ................ 191

C. HABITAT CONCERNS AND RECOMMENDATIONS . ........... 193
D. WETLAND RESTORATION STRATEGY ...... .. ... ... ...... 195
1. Strategy . . . . . e 195

2. Goals . . .. e 196

3. Recent Restorations . .. ......................... 196

4. Future Restorations . . . . . . ... .. .o i it inn .. 196
CHAPTER IX: ACTIONS NEEDED . ... ... ... ..ttt 203
A. OVERVIEW . . . .. e 203
B. PUBLIC INFORMATION/EDUCATION . .................... 207
C. DATA MANAGEMENT/INTEGRATION . ... ................. 215
D. LAND USEPLANNING . ... ... .. i 217
E. POLLUTANT SOURCES . ... ... . .. it 219
Point Sources . . . . . . ... e 219
AtmosphericInputs . . ... ... .. ... . ... . .. 225
Terrestrial Nonpoint Sources . . ... ...................... 227
Aquatic Sediments . . . . ... ... e 237

F. POLLUTANT EFFECTS . . ... . . it i et 239
Water .. e 239

Biota . . ... e 243

G. HABITAT . . . e e e e e e e e e 247






APPENDIX ONE: PARTICIPANTS . . . . . . e 251

Program Advisory Committee . ... .. ... ... ... ...t 252
Contaminated Sediment Technical Advisory Committee . .............. 253
Habitat Technical Advisory Committee . . . ... ... ... .. .. .......... 254
Soil Erosion Technical Advisory Committee . .. ................... 255
Water Quality Technical Advisory Committee . . .. ................. 257
APPENDIX TWO . . . . . e e e e e e 259
HISTORY OF SAGINAW RIVER/BAY RAP PROGRAM ............. 259
A. BACKGROUND . ... ... .. it 259
1. History of Area of Concern Designations . . .. ....... 259
2. RAP Process ... ......c..i ... 261
3. RAP Development in Michigan . ... ............. 267
B. SAGINAW RIVER/BAY AOC .. ....... ... .. .......... 271
VOLUME 2
APPENDIX THREE: AREA DESCRIPTION
APPENDIX FOUR: AQUATIC ECOSYSTEM CONDITIONS --
CONVENTIONAL PARAMETERS AND NUTRIENTS
APPENDIX FIVE: AQUATIC BIOTA
APPENDIX SIX: NUTRIENT SOURCES AND LOADS

vi



e

e S B 2 A St e A nE b



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. Itis 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 understood and mechanisms for merging their similar policy
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 PROCESS

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 goals 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,
Midland 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. It 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 nonpoint 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 Concern 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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Figure I-1. Location of the Saginaw River/Bay Area of Concern.



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.

11
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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 UC 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.
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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



Current Status of GLWQA Beneficial Uses in the Saginaw River/Bay AOC

Use Impairment

Listing Guideline

Status

Reference

Cause/Source

Restrictions on Fish
and Wildlife
Consumption

When contaminant levels in fish or wildlife
populations exceed currents standards,
objectives, or guidelines, or public health
advisories are in effect for human
consumption of fish or wildlife.
Contaminant levels must be due to input
from the watershed.

Impaired.

Public health no consumption advisory
in effect for carp and channel catfish in
the Saginaw River and Saginaw Bay,
and in Saginaw Bay for lake trout over
26". A restrict consumption advisory
is in effect for lake trout up to 26",
rainbow trout, and brown trout in
Saginaw Bay, and for alf species in the
Saginaw River.

1994 Michigan Fishing
Guide

Cause: PCBs, dioxin,
and chlordane.
Sources: point sources,
contaminated
sediments, atmosphere.

Tainting of Fish and
Wildlife Flavor

When ambient water quality standards,
objectives, or guidelines, for the
anthropogenic substance(s) known to cause
tainting, are being exceeded, or survey
results have identified tainting of fish or
wildlife flavor.

Impaired.

Occasional angler reports of off-flavor
in Saginaw River fish. The number of
reports has declined in recent years.
No off-flavor was detected in taste tests
conducted on Tittabawassee River fish.

MDNR district fisheries
biologists.

Unknown cause.

Degraded Fish and
Wildlife Populations

When management programs have identified
degraded fish or wildlife populations due to a
cause within the watershed, or when
bioassays confirm significant toxicity from
water column or sediment contaminants.

Impaired.

Saginaw Bay fish community impaired
with depressed yellow perch population
numbers, and apparent low natural
recruitment of walleye. Some top-
predator wildlife species also have low
population numbers.

Joint Fisheries/RAP
workshop on habitat in
AOQCs, technical reports,
and draft fisheries
management plan.

Cause: foss of
spawning and pursery
habitat, loss of benthic
prey, non-native
species competition.

Fish Tumors or other
Deformities

When the incidence rates of fish tumors or
other deformities exceed the rates at
unimpacted control sites or when surveys
confirm the presence of neoplastic or
preneoplastic tumors in bulltheads or suckers.

Not impaired.

Bullheads collected from the Saginaw
River mouth (1989) showed no
increased incidence (above background)
of external or internal tumors.

EPA tumor study, MDNR
fish surveys.

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

When surveys confirm the presence of
deformities or reproductive problems in
sentinel wildlife.

Impaired.

Caspian tern colony on the Saginaw
CDF has had numerous reproductive
failures and developmental deformities.

Several technical reports.

Cause: thought to be
due to toxics,
principally PCBs and
dioxins.




Current Status of GLWQA Beneficial Uses in the Saginaw River/Bay AOC

Use Impairment

Listing Guidetine

Status

Reference

Cause/Source

Degradation of
Benthos

When the benthic macroinveriebrate
community structure significantly diverges
from unimpacted control sites of comparable
characteristics, or when sediment toxicity is
significantly higher than controls.

Impaired.

The mayfly Hexagenia fimbata,
historically abundant in Saginaw Bay,
is currently only rarely found in the
bay. The benthic community is
dominated by pollution-tolerant
oligochactes and chironomids.

MDNR and NOAA survey
data from 1986-1988.

Cause: sedimentation
and cultural
cutrophication.
Source: point and
nonpoint sources.

Restrictions on
Dredging Activities

When there are restrictions on dredging or
disposal activitics because contaminant levels
in the sediments exceed standards, criteria or
guidelines.

Impaired.
Sediments from cenain arcas of the
navigation channel require confined
disposal.

EPA guidclines for the
disposal of Great Lakes
harbor sediments are
exceeded. Restrictions in
ACOE dredging
certification.

Cause: PCBs and
heavy metals.

Source: point and
nonpoint sources.

Eutrophication or
Undesirable Algac

When there are persistent water quality
problems attributed to cultural
eutrophication.

Impaired.

Excessive levels of nuisance algae
species periodically occur in Saginaw
Bay.

Technical reports on the
Saginaw Bay plankton
community and analysis of
organic debris washing up
along the bay shoreline.

Cause: nutrient
enrichment.
Source: point and
nonpoint sources.

Restrictions on
Drinking Water
Consumption or Taste
and Odor Problems

When treated drinking water: 1) exceeds
standards, objectives, or guidelines for
disease organisms, hazardous/toxic
chemicals, or radioactive substances, 2) has
taste and odor problems, or 3) treatment
required for raw water is beyond the
standard treatment for the Great Lakes area.

Impaired.

Drinking water drawn from inner
Saginaw Bay must undergo treatment to
remove objectionable taste and odor.

Bay City drinking water
plant opcrators.

Cause: nutrient
earichment.
Source: point and
nonpoint sources.

Beach Closings

When waters commonly used for full or
partial body contact recreation exceed the
standards, objectives, or guidelines for such
use.

Impaired.

Contact advisories periodically issued
for the Saginaw River, and Saginaw
Bay necar the Saginaw River mouth.

County health departments.

Cause: high fecal
coliform counts and
algal debris.

Source: CSOs (high
fecal coliform counts)
point and nonpoint
nutrient sources (algac)

Degradation of
Acsthetics

When any substance in water produces a
persisient objectionable deposit, or unnatural
color, tuibidity, or odor.

Impaired.

Organic debris consisting of
decomposing algae, macrophytes, and
zooplankton periodically washes up
along the Saginaw Bay shoreline.

Citizen complaints, recent
field investigations.

Cause: Excessive
biologicat productivity
Source; Nutrients from
point and nonpoint
sources.




Current Status of GLWQA Beneficial Uses in the Saginaw River/Bay AOC

Use Impainment Listing Guideline Status Reference Cause/Source
Added Costs to When additional treatment is required prior Not Impaired. No reported cases of

Agriculture or to agricultural or industrial use. additional costs incurred.

Industry

Degradation of When phytoplankton or zooplankton Impaired. Technical reports on the Cause: nutrient
Phytoplankton and community structure differs significantly Excessive levels of nuisance Saginaw Bay plankton enrichment.
Zooplankton from unimpacted control sites of comparable phytoplankton and zooplankton species community and analysis of Source: point and
Populations characteristics, or when plankton bioassays organic debris washing up nonpoint sources.

confirm toxicity in ambient waters.

periodically occur in Saginaw Bay.

along the bay shoreline.

Loss of Fish and
Wildlife Habitat

When fish and wildlife management goals
have not been met as a result of loss of
habitat due to perturbation of the physical,
chemical, or biological integrity.

Impaired.

Significant habitat loss and degradation
has impaired reproductive success and
growth of centain fish species.

Joint Fisherics/RAP
workshop on habitat in
AOQOCs, technical reports,
and draft fisheries
management plan.

Cause: sedimentation,
foss of wetlands,
exotic species,
channelization, loss of
riparian corridors.
Source: Land use
"development, nonpoint
SOUurces.
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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. 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.

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.

19



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 events.
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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.

23



- 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 local
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 quality 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 ensur:
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 i'n 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.

S) 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.

Electronic 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

Deve