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1 Introduction 
 
The Upper Saginaw Watershed (USW) is a geographic area of 53.9 sq. mi. in Michigan’s Eastern 
Lower Peninsula.  It is a sub-watershed of the Saginaw Bay Watershed, which drains over 8000 
sq. mi. touching 22 counties in Michigan.  The USW lies within Saginaw County, including all 
or portions of eight cities and townships within the county. 
 
The USW receives water from the Tittabawassee, Cass, Shiawassee, and Flint Rivers in addition 
to its own drainage basin.  These flows combine to form the Saginaw River and flow 22.3 miles 
to Saginaw Bay, on Lake Huron’s western shore.  The USW contains less than one mile of the 
Saginaw River, having an overall gradient of 0.08%. 
 
The Saginaw Area Storm Water Authority (SASWA) was formed by 19 members to meet the 
requirements of National Pollutant Discharge Elimination System (NPDES) Phase II regulations.  
An arrangement with the Michigan Department of Environmental Quality (MDEQ) provided an 
economic means of accomplishing compliance, requiring only one plan to be developed and 
implemented for the county.  The SASWA has since developed a Public Participation Plan 
(PPP), Public Education Plan (PEP), and Illicit Discharge Elimination Plan (IDEP).  This 
watershed management plan serves as a further step toward NPDES Phase II compliance. 
 
Water quality problems in the USW have been well documented through the development and 
implementation of the Saginaw River / Saginaw Bay Remedial Action Plan documents and 
programs.  Additionally, several local and state agencies have existing studies covering portions 
of the USW and Saginaw County.  The Remedial Action Plan (RAP) listed 11 of 14 designated 
uses as impaired in the Area of Concern (AOC), which includes the USW in its entirety.  
Additionally, several of the eight designated uses set forth for all surface waters of Michigan are 
threatened or impaired. 
 
The primary goal of this watershed management plan is to restore the designated uses of the 
USW while furthering the desired uses of watershed residents.  Major pollutants in the watershed 
and their primary sources were identified as follows: 
 
Sediment – urban and agricultural runoff, stream bank erosion, construction sites 
Nutrients – runoff from urban areas which consists of lawn / landscape fertilizers, urban and 
agricultural runoff, animal wastes from agricultural / domestic feedlots, and failing on-site septic 
systems in rural or suburban areas without access to sanitary systems. 
Pathogens – failing on-site septic systems, upstream pollution, animal wastes, illicit discharges 
Hydrology (high flow) – urban and agricultural runoff, existing infrastructure (historic use) 
Oils, Chemicals, and Heavy Metals – these contaminants were in the past associated with 
industrial discharges, however, now these are associated with runoff from urbanized areas.  
Examples would be runoff from parking lots, former industrial sites 
Thermal Pollution – while always a concern is not a high priority item for this watershed as it is 
not an historic cold water stream or river.  However, this statement is not meant to downgrade 
the effects of thermal pollution on the watershed and any point sources of thermal pollution will 
attempt to be eliminated within reason.  Additionally, BMPs that relate to thermal pollution will 
still be utilized as needed in an attempt to keep sources of thermal flux low in the watershed. 
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The Illicit Discharge Elimination Plan (IDEP) began implementation during the summer of 2005, 
with approximately 20 county drains already inspected and all those within the SASWA 
watershed area of James, Thomas and Tittabawassee townships mapped.1  These inspections will 
continue through the fall of 2008 and cover all of the SASWA’s area of concern. 
 
Public education has been and will continue to be a focus of the SASWA.  The SASWA has an 
approved Public Education Plan (PEP) that currently maps out an education strategy for the 
overall SASWA watershed area of responsibility.  This document is available on the SASWA 
website.  Educational brochures have been developed, printed and distributed.  Stakeholder and 
general meetings are utilized not only to gain public input for the WMP, but also to provide a 
degree of public education related to this project to those in attendance.  This education is 
directed to all types of audiences and is customized to the audiences’ specific frame of reference 
as needed.  Presentations and educational units for 4th grade classes in area schools have helped 
to take watershed concepts to the children.  These elementary school programs have been well 
received and will be expanded to all aspects of the school systems within Saginaw County. 
 
Best Management Practices (BMPs) have been researched and initial public response has been 
recorded.  The SASWA is currently assessing the cost and a benefit of the BMPs to determine 
which are appropriate in the various problem areas of the USW. 
 
The Upper Saginaw Watershed Management Plan (USWMP) summarizes the existing water 
quality problems in the USW and the actions that have been taken to date to attempt to solve 
these problems.  The watershed management plan (in combination with the PPP, PEP, IDEP, and 
stakeholder support and commitment) will serve to provide continuing protection of the water 
resources of the USW.  An Outline for Action has been included to facilitate stakeholders to 
move forward and to ensure educated decisions and practices become commonplace in the future 
of the watershed.  Municipal commitments to this watershed management plan will be found in 
the SWPPI documents of the individual SASWA members.  The commitment contained in this 
document will reflect the commitment of this watershed management plan to the goals and 
objectives.  The commitment of the WMP is not to be construed as a commitment by SASWA 
members.  It will be noted that any individual members commitment can change at any time with 
and explanation of why they are no longer committing to a specific objective.  This document is 
not designed for any enforcement against SASWA members based on commitments made in 
good faith at the time this document is executed. 
 
This WMP is a dynamic document, intended to evolve through a continuous process of 
scheduled updates and reevaluations to serve the needs and desires of all stakeholders, including 
Federal, State, and local governments as well as watershed residents.  A plan for updating and 
revising the WMP has been included to provide further direction for these updates and revisions. 
 

                                                 
1 Numbers as of September, 2005 
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2 The Consultation Process  
 
Watershed management is the analysis, planning, operation, or maintenance of the land, 
vegetation, and water resources of a drainage basin for the conservation of its resources 
and benefit of its residents.  One of the major goals is to plan future development of the 
watershed in order to achieve predetermined goals.  The development of a successful 
watershed management plan networks individuals and organizations that have a vested 
interest in maintaining the natural resources in the area.  This includes government 
(federal, state, and local levels), community organizations, businesses and industry, 
citizens interest groups, environmental groups, and anyone else interested in having a 
voice in the future of their watershed. 
 
2.1 Saginaw Area Storm Water Authority 

 
2.1.1 Introduction 

 
The SASWA initially formed as a study group on January 4, 2002 called the Saginaw 
Clean Water Alliance.  By forming an alliance the 12 communities in Saginaw County 
affected by the NPDES Phase II storm water regulations were able to move forward 
decisively to accomplish the goals set forth by the regulating state agency (MDEQ).  The 
SASWA expanded to 19 members (Table 1) and published its articles of incorporation 
and adopted its bylaws in January of 2003.  The authority was formed under Act 233 of 
1955 and was the first storm water group in Michigan to use Act 233.  The SASWA has 
the responsibility of meeting the NPDES Phase II regulations for its membership.  The 
SASWA worked with the regional MDEQ to develop an agreement so only one plan had 
to be developed and implemented in the county.  This provided an economical approach 
for both the MDEQ and the SASWA as only one plan needed to be developed and 
implemented in a standard manner by all members and the MDEQ reviews and monitors 
one plan for 19 members with permits.   
 
The purpose of the Authority is to provide its Member Municipalities with assistance in 
maintaining compliance with the laws and regulations of the United States and the State 
of Michigan which pertain to the regulation of storm water discharges, including by way 
of illustration, but not excluding, the following: 

 
1. Provide public education and outreach regarding the impacts of polluted storm 

water runoff discharges 
2. Provide public participation and involvement in the implementation and 

development of storm water discharge permits and programs 
3. Assist member municipalities in the detection and elimination of illicit discharges 

of storm water 
4. Establish uniform standards, policies, and procedures for discharge of clean storm 

water and soil erosion and sediment control 
 
The SASWA has a MDEQ approved Public Education Plan, Public Participation Plan, 
and Illicit Discharge Elimination Plan.  The authority has produced education programs 
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on the water cycle, soil erosion, and watersheds that have been taught in our elementary 
schools for three years now.  The authority maintains a web-presence2, which provides 
public education, public information, and a forum to comment on watershed-related 
initiatives.  The website provides members and the public with access to all 
organizational records, meeting calendars and approved plans available for viewing.  
There is also a restricted area, for members only, that provides the local department of 
public works with map viewing capabilities for area storm sewer systems.  The SASWA 
has implemented a “Hot Line” and procedures to report illicit discharges and illicit 
dumping into our storm systems. 

 
Table 1: SASWA Members 

Municipal Members Educational Institutions Agencies 
• Birch Run Township 
• Bridgeport Charter 

Township 
• Buena Vista Charter 

Township 
• Carrollton Township 
• James Township 
• Kochville Township 
• Saginaw Charter 

Township 
• Saginaw, City of 
• Spaulding Township 
• Thomas Township 
• Tittabawassee 

Township 
• Zilwaukee, City of 

• Saginaw Valley State 
University 

• Bridgeport-Spaulding 
Schools 

• Saginaw Intermediate 
School District 

• Saginaw Township Schools
• Swan Valley School 

District 

• Saginaw County 
• Saginaw County Road 

Commission 

 
2.1.2 Organization 
 
Figure 1 is the organizational chart for the SASWA as of March of 2004.  This chart 
provides the opportunity for conflict resolution, when needed.  It also provides the 
opportunity for those responsible parties providing the funding sources and are impacted 
the most in the planning process to ensure their input. 
 
2.1.3  Steering Committee 

 
The Executive Committee of SASWA will serve the function of the steering committee 
for the creation of the watershed management plans.  Additional stakeholders will be 
invited to join, but the Executive Committee will form the bulk of the steering committee 
and make decisions as needed. 

                                                 
2 http://www.saswa.org  
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Figure 1: SASWA Organizational Chart 
 
2.2 Public Participation Plan 
 
The SASWA has developed a PPP to facilitate the public’s understanding and 
involvement in the watershed management planning process.  Since members of the 
SASWA will serve as the steering committee it is vital that the PPP involve the public as 
much as possible during the WMP development process.  This process of public 
endorsement during the planning process will: 

 
1. Providing an opportunity for public input. 
2. Incorporating the public’s ideas and comments. 
3. Gaining commitment from the public in the watershed planning process. 
 

The PPP can be found in Appendix A.  Summary Sheets of PPP activities, including 
stakeholder meetings, focus groups, public briefings, website, and other activities can be 
found in Appendix A, after the PPP. 
 
Public participation began with meetings with specific mailings to stakeholders in over 
2000 commercial, business, health, education, industrial and other demographics in the 
area.  Additionally, over 300 environmental organizations, groups, outdoor enthusiasts 
and organizations were invited to participate in the planning process in April of 2005.  At 
the same time the general public was invited via, television, general circulation 
newspapers, township newspapers / newsletters, radio and public television calendars to 
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participate in similar watershed planning meetings.  In general the turnout was very light 
with no more than 15 people at one meeting.  Further attempts to generate interest did not 
meet with success.   
 
Attempts were made with the school systems to get parents to fill out public information 
surveys of the 500 distributed to school systems fewer than 20 were completed and 
returned.  There are other distribution methods to be attempted with these surveys in the 
near future.    
 
2.2.1 Identifying Interested Public 
 
SASWA developed a list of potential stakeholders with the intention of gaining public 
input and support for the WMP.  Media including public print, public access channels, 
radio announcements, newspaper ads, and direct mailings were utilized to contact 
potential stakeholders for the meeting.  Stakeholders representing government agencies 
(federal, state, and local levels), educational institutions, commercial and industrial 
representatives, agricultural agencies, and environmental or conservation groups were 
invited.  The PPP (see Appendix A) outlines the potential stakeholders and their 
involvement in the project. 
 
2.2.2 Stakeholder Participation 
 
Stakeholders were invited to participate in a series of four meetings detailing the 
watershed management planning process and providing opportunity for public comment.  
Topics, attendance, and results are summarized below.  Each session was offered in two 
locations in an attempt to increase participation and provide convenient meeting locations 
and meeting times for stakeholders. 
 
2.2.2.1 Session 1: Introduction to Watershed Planning 
 
Stakeholder meeting number 1 was held on March 23rd and April 12th & 14th, 2005.  The 
session focused on introducing the watershed planning process and purpose of the 
watershed management plans that were under development.  The “Healthy Watersheds: 
Our Responsibility, Our Legacy” presentation was used to introduce watershed concepts.  
The following table lists the stakeholders present for the meeting. 
 
Table 2: Stakeholder Participation for Session 1 

Stakeholder Representing 
David Bradt Zilwaukee Twp. 
Marv Kozera Carrollton Twp. 
Ronnie Newman Alloy Construction Service 
Todd Rouse GM - SMCO 
Jim Stork 1839 Schust Rd. 
Randy Beyer Beyer’s Roofing Co. 
Pat Jones Carrollton Schools 
Greg Preston Tri-Cap Probation Center 
Kimberly Hill Wilcox 
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Stakeholder Representing 
Kathy TenWolde ? 
Chris Hertz Pumford 
Robert Gubody Carrollton Twp. 
Pete Chapman Freeland 
Brian Kischnick Tittabawassee Twp Mgr.. 
Paul Vasold Tittabawassee Twp. 
Keith Noble MDEQ 
Dave Rowe James Twp. 
Jerry Wieneke James Twp Supervisor 
Bryan Frederick Richland Twp. Farm Bureau 
Gary Hakes James Twp. 
Evelyn Ashford Saginaw Twp. 

 
 
2.2.2.2 Session 2: Public Input Discussion and Questionnaire 
 
Stakeholder meeting number 2 was held on April 19th & 26th and May 3rd, 2005.  The 
session focused on public input as to what tasks and resources were most importing the 
SASWA’s area of concern.  The following table lists the stakeholders present for the 
meeting. 
 
Table 3: Stakeholder Participation for Session 2 

Stakeholder Representing 
Robert Gubody Carrollton Fire Dept. 
Debby Lopez Carrollton Twp. DPS 
Dennis Anklam Anklam Caust Co. 
Jon Oakes Albee Fire Dept, Michigan Corn Growers 
Randy Beyer Beyer Roofing Co. 
Anthony Gronski Fishing 
Todd Rouse GM 
Russ Willett R&R Redi-mix 
Pat Jones Carrollton Schools 
Mark Kleinbriel Carrollton Schools 
James Stork Carrollton Twp. Board 
Jody Kositzkey AKT Peerless 
Pat Bradt Zilwaukee Twp. 
Dave Bradt Zilwaukee Twp. 
R.F. Salazar 3031 Carla Dr. 
Al Weaver Saginaw Field & Stream 
John Witcke M.R.S. 
J.W. Marko MI United Conservation Club 
Robert A. Marshal Freeland Sportsman’s Club 
Robert Yourussa St. Charles Wolverine Sports Club 
Gene Firmingham St. Charles Wolverine Sports Club 
Jim DeCliank Saginaw Field & Stream 
Tim Heritier Saginaw Field & Stream 
Jarry Faubel Saginaw Field & Stream 
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Stakeholder Representing 
Harry Vitek Saginaw Field & Stream 
Gary Dankert Chesaning Area Conservation Club 
Cindi Firmingham St. Charles Wolverine Sports Club 
Victor Weigold MDNR 
Ken Evans Marion Springs Conservation Club 
Daniel Goward Marion Springs Conservation Club 
Ben Goward Marion Springs Conservation Club 
Willard Lackey Marion Springs Conservation Club 
Dan Burlet Marion Springs Conservation Club 
Joe Hoclack Marion Springs Conservation Club 
Gerald Redburn Marion SPF & Saginaw Gun Club 
Elmer Shope Saginaw Field & Stream 
Greg King Saginaw Field & Stream 
Brad Kochan Saginaw Field & Stream 
Lyle Conzelmann Frankenmuth Conservation Club 
Victor Bickel Frankenmuth Conservation Club 
Kenny Poelift Frankenmuth Conservation Club 
Ron Kimmerly MDNR 
W.L. Peck ? 
Brian Frederick Farm Bureau 
Justin Jaime Saginaw Silt Fencing, Inc. 
Dick Von Berg Saginaw Bay Advisory Council 
John Malzahn Bridgeport Twp. 
Bill Schomaker BCIT, ZBA 
Gary D. DDA 
John Pease Severence Tool 
Joe Toth Frankenmuth 
Mark Seaman MSU Extension 
Joel Trautner Rico Tool Co. 

 
 
2.2.2.3 Session 3: Pollutant Prioritization 
 
Stakeholder meeting number 3 was held on June 30th, 2005.  The session focused on 
obtaining pollution prioritization input.  Public opinion of sources and causes of pollution 
was also collected.  The following table lists the stakeholders present for the meeting. 
 
Table 4: Stakeholder Participation for Session 3 

Stakeholder Representing 
Tom Waters City of Zilwaukee 
Keith Noble MDEQ 
Dennis Anklam Carrollton Twp. 
Robert Schlska Carrollton Twp. 
M. Lamea Carrollton Schools 
Jim Hergoti Saginaw Bay RC&D 
Ray Ilkky GM 
Dick Von Berg Saginaw Bay Advisory Council 
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Stakeholder Representing 
Matt Rappley SCPW 
Sonny Grunwell SASWA 
Chris Snyder Thomas Twp. 
  Saginaw ISD 
Kevin Datte   
Jason Casteel Saginaw WWTP 
John Malzahn Bridgeport Twp. 

 
 
2.2.2.4 Session 4: Best Management Practices 
 
Stakeholder meeting number 4 was held on July 28th, 2005.  The session focused on 
obtaining public input as to the perceived effectiveness and general opinion of various 
Best Management Practices.  A survey of support for various BMPs was also performed.  
The following table lists the stakeholders present for the meeting. 
 
Table 5: Stakeholder Participation for Session 4 

Stakeholder Representing 
Mark Seaman MSU Extension 
Dennis Anklam Carrollton Twp. 
Harry Vitek S.F. & S.C. 
Carole Hemminger Home Builders Assoc. of Saginaw 
Renee Mietz GM 
Brian Staoller Wolgast Corp. 
Todd Rouse GM 

 
 
2.2.2.5 WMP Review 
 
Draft versions of the WMP were available for public comment between July and October 
2005.  Hard copies were available upon request, electronic copies were and are available 
as a download from the SASWA’s website, <www.saswa.org>.  Limited feedback from 
stakeholders was received, with the SASWA’s steering committee providing a majority 
of public comment on the WMP. 
 
2.2.2.6. Lessons learned from PPP  
 
The SASWA hosted numerous meetings in 2005 to develop WMPs for the Upper Saginaw, 
Lower Tittabawassee, and Lower Cass watersheds.  SASWA started with a mailing list of county 
stakeholders that contained over 2000 addresses and contacts.  The list was abbreviated as people 
asked to be removed or as various sectors of the list did not show any participation.  Sectors of 
the list including doctors, lawyers, shoe storeowners, printers, etc. were removed after two 
mailings and no representation.  At meetings the SASWA collected names, addresses, 
occupations/representing information and added these people to the mailing list as concerned and 
motivated stakeholders.  Represented sectors continued to receive mailings and updates.  The 
mailing list was downsized to about 400 people by the conclusion of the process.   
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It was interesting to note that very few environmental groups were interested in this process, none 
of the large environmental groups such as Sierra Club, Nature Conservancy, or the regional Lone 
Tree Council were involved all though they were on our mailing list and continue to be on the list 
for development of the Swan Creek WMP.  Local environmental groups such as Michigan United 
Conservation Clubs (MUCC), Saginaw Bay Resource & Conservation group, Farm Bureau, 
Saginaw Bay WIN, and MDEQ were active and represented in the planning process. 
 
Stakeholders from the industry segment (such as Home Construction, Tri-County Contractors, 
General Motors, Delphi, Dow Chemical, etc.) were well represented throughout the participation 
process.  
 
However, as the process moved forward, less and less participation became the norm.  Meetings 
were cancelled due to lack of participants.  SASWA then consolidated the meeting process 
placing all watershed planning into one meeting that would be held at various times and locations 
to augment participation.  Attendance continued to drop as the process progressed. 
 
News media such as Township newsletters, weekly newspapers, and daily newspaper were used 
extensively, but one large newspaper would not print meeting notices in a timely manner.  A 
public calendar on Public TV was used, with no hits, as not one participant received information 
on meetings from this format.  Public postings were done at SASWA Township and city halls 
announcing the meetings to no avail.  The consistent form of communication that had the best 
response was mailing and follow-up emailing of meeting times, dates and locations. 
 
It is hoped that these deficiencies will be addressed in this PPP in a number of ways, including: 
 
• Increased coordination with school districts, to encourage student and parent participation 
• Meeting times and locations will be varied to allow for maxim participation 
• The process will take place over the fall-winter-spring (rather than spring-summer) when 

stakeholders may have more time 
• Increased preliminary coordination with “major” stakeholders to ensure their participation 
• Watershed characteristics are that of a smaller, more rural watershed.  It is anticipated that 

this will lead to more local interest. 
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3 Physical and Political Landscape of the Upper Saginaw 
River Watershed 
 
3.1  Physical Characteristics 

 
3.1.1  Geographic Scope 

 
The USW is a 54 square mile portion of the Saginaw River Watershed, a sub-watershed 
of the Saginaw Bay Watershed located in Michigan’s Eastern Lower Peninsula.  The 
USW drains portions of eight municipalities and townships within Saginaw County.  
Figure 2 shows the USW and surrounding areas.  47 square miles of the USW are within 
the SASWA area of responsibility. 
 
The USW’s headwaters originate at the confluence of the Flint, Cass, Tittabawassee and 
Shiawassee Rivers, which forms the Saginaw River.  These rivers encompass a total 
drainage area of 6,415 square miles.  The USW drains 38 square miles of the watershed 
and conveys upstream flow northeast through Saginaw County.  The Saginaw River 
flows 22.3 miles northeast to Lake Huron, discharging into Saginaw Bay.  Average 
stream discharge for the period from 1942 to 1986 was approximately 4,060 cfs with a 
maximum discharge of 46,000cfs. 
 
The river is used extensively as a commercial waterway and is dredged regularly by the 
US Corps of Engineers.  The depth of the shipping channel ranges from 16.5 feet at 
Green Point to 27 feet at the river’s mouth in Saginaw Bay.  Currently, the channel has 
extensive sedimentation that is having an effect on shipping over the past few years to the 
point lake freighters cannot enter the upper reach of the USW with a full load. 
 
3.1.2 Geology and Topography 

 
A geologic region classified by the United States Geological Survey (USGS) as the 
Saginaw Bay Lake Plain underlies the USW.  Bedrock consists of primarily 
Pennsylvanian sandstone, shale, coal, and limestone.  Clay sediments generally underlay 
topsoil; sand plains of 5-10 feet in depth and up to several miles wide were deposited by 
glacial streams and often still serve as streambeds for the rivers of the watershed.3 
 
The topographic character of the Saginaw Bay drainage basin is a product of glacial and 
post-glacial processes.  The track of the latest glacial incursion into east central Michigan 
is evident in the shape of the Saginaw Bay and in the nearly continuous band of glacial 
moraine deposited at the margins and terminus of the ice.  As the ice sheet stalled and 
then retreated melt water rivers transported large volumes of debris from the ice to 
depositional zones down slope.  The erosional depression created filled with melt water 
as the glacier withdrew, creating a lake in the region.4 
 
                                                 
3 Adapted from Saginaw Bay and Saginaw River RAP (1988) 
4 Adapted from Saginaw Bay and Saginaw River RAP (1988) 
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The varied soils of the Saginaw Bay drainage basin largely reflect the influences that 
glacial and post-glacial processes have exerted on the parent materials, drainage, and 
topography.  The soils that formed on lake plains rich in clay are relatively impermeable 
and, in their natural state, poorly drained and erodible.  These soils occur over large areas 
to the east, south, and southwest of Saginaw Bay and have been extensively drained to 
permit agriculture.  Soil derived from outwash deposits or wave-sorted sand also 
occupies a large portion of the basin.  These flat to gently sloping coarse soils are often 
well drained, and droughty; however, poorly drained variants are common in some areas 
due to high water tables of underlying clay pans.5 
 
The USW’s elevation varies from 582 ft above sea level at the headwaters to 579 feet 
above sea level at its southeastern border, creating an average streambed gradient of 
.079% over the 0.74 miles of river in the SASWA area of responsibility.  The topography 
has minimal change in elevation, resulting in the construction of an extensive drainage 
system to allow agricultural production in the area.6 
 
3.1.2 Soils 

 
Soils in the area are mainly comprised of Tappan-Londo association soils, with 
Pipestone-Granby-Wixom association, Parkhill-Wixom association, Sloan-Zilwaukee-
Misteguay association, and Tappan association soils combining to form less than 20% of 
the region.7  These soils are generally prime farmland (when drained); however, wetness 
and flooding characteristics (largely attributed to a high water table) can make urban 
development a challenge in the region. 
 
A large percentage of the soils are identified as Hydrologic Soil Group A or B, meaning 
that they are well drained and transmit water readily.  This permeability helps the system 
of drainage tiles under agricultural fields to function in keeping agricultural fields dry 
enough to be productive.  The soil map for this watershed is shown in Figure 3.   
 
In proximity to the river the soils change primarily to a clay loam soil class mostly of the 
Parkhill series.  Parkhill are poorly drained and slowly permeable soils developed in 
calcareous course clay loam to loam till. 
 
3.1.3 Hydrology 
 
3.1.3.1 Surface Water 

 
Rivers within the Saginaw Bay drainage basin can generally be described as having a 
relatively flat slope (1 inch per mile) and quickly responsive to storm events.  The 
extensive development of the drains, ditches, and field-tile systems has served to increase 
flow velocities and volumes in storm water draining systems.  These characteristics, 

                                                 
5 Adapted from Saginaw Bay and Saginaw River RAP (1988) 
6 Topographic Information obtained from USGS 7.5 minute quadrangle: Saginaw  
7 USDA Soil Survey of Saginaw County (1994) 
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combined with the impermeable clay underlying the soils and relatively flat topography 
result in a drainage system that has large fluctuations during storm events. 
 
Table 6 (page 14) summarizes flow data for the Upper Saginaw River.  The location titled 
“At Upstream Confluence” is located 1300 feet downstream from the confluence of the 
Tittabawassee and Shiawassee Rivers.  The location titled “N. USW Border” is located at 
the SASWA’s northern boundary, just east of Kochville Road on the Saginaw River.  
Table 7 (page 14) summarizes the daily average rates and maximum discharge rate for 
the Upper Saginaw River for given years.  The data is from a water year which is defined 
as the year or time period from October 1, to the following September 30.  For the Water 
Year from October 1992 to September 1993 we have the following data from the USGS 
Water Data Report MI-93-1: 
 
The maximum discharge recorded for the Saginaw River was 68,000 cfs on March 30, 
1904, with a gage height of 24.9 feet at the site then in use.  To put this discharge in 
perspective the “Flood of 1986” only reached a discharge maximum of 52,800 cfs on 
September 15, 1986 with a gage height of 24.11 feet (gage height 565.11 IGLD)  
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Table 6: Chance Peak Flows in the Upper Saginaw River8 

River: Saginaw River 
Location: At Upstream Confluence N. USW Border 

Drainage Area (sq mi) 5982 6020 
5-year Flow (cfs) 41000 42000 
10-year Flow (cfs) 48000 48300 
25-Year Flow (cfs) 56000 56500 
50-Year Flow (cfs) 62000 65200 

100-Year Flow (cfs) 68000 68400 
500-Year Flow (cfs) 82000 82400 

 
Table 7: Daily Average and Maximum Daily discharges in the Upper Saginaw 
River9 

 
 
 
 
 
 
 
 
 
 

 
 
Tables 6 and 7 demonstrate that flow has varied in the Saginaw River and its tributaries.  
While the increases shown in Table 6 are generally less than 1,000 cfs, it should be noted 
that the Saginaw River is part of a very large drainage system, which can be interpreted 
as the Saginaw River is not a very flashy river.  While the water years reported in Table 7 
may vary greatly in the Maximum Daily discharge column they are usually indicative of 
significant rain events.  The Daily Average column, which is based on data from March 
and April of the representative years, does not have a wide variance.  Tributaries within 
the drainage basin, however, may exhibit these behaviors as increased flow will have a 
greater effect on a smaller stream (with a smaller time of concentration and contributing 
watershed area).  Table 8 demonstrates the increase in average discharge over the past 
50+ years in regional rivers. 

                                                 
8 Data courtesy of MDEQ 
9 Data courtesy of MDEQ: http://www.deq.state.mi.us/flow/  

Water Year 
The period from 
Oct.-Sept. 

Daily Average (cfs)  
March/April 

Maximum Daily 
discharge (cfs) 

1978 27,700 28,900 
1982 22,780 39,800 
1983 14,950 21,800 
1986 26,650 52,800 
1993 29,800 30,500 
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Table 8: Average Discharge in Regional Tributaries10 
Tittabawassee River at Midland 

Time Period Average Discharge (cfs) 
Over 25 years (in 1961) 1554 
Over 34 years (in 1970) 1560 
Over 44 years (in 1980) 1647 
Over 57 years (in 1993) 1722 
  

Cass River at Frankenmuth 
Time Period Average Discharge (cfs) 

Over 23 years (in 1961) 475 
Over 32 years (in 1970) 449 
Over 42 years (in 1980) 473 
Over 55 years (in 1993) 518 
  

Shiawassee River near Fergus 
Time Period Average Discharge (cfs) 

Over 22 years (in 1961) 434 
Over 31 years (in 1970) 392 
Over 41 years (in 1980) 413 
Over 54 years (in 1993) 445 
  

Flint River near Fosters 
Time Period Average Discharge (cfs) 

Over 22 years (in 1961) 726 
Over 31 years (in 1970) 673 
Over 41 years (in 1980) 724 
Over 53 years (in 1992) 758 
 
 
3.1.3.2 Groundwater 
 
The groundwater table in the USW is generally high, often within 10 feet of the existing 
surface.  This is a result of the low elevations of the land in the area.  Groundwater is 
utilized for agricultural irrigation and as a source of drinking water for people living in 
areas not connected to municipal water supply. 
 
Base flow within the Saginaw Bay watershed is low, with 0.39 cfs per square mile the 
largest value found in the entire watershed.  Table 9 summarizes flow stability and base 
flow data.  A base flow rating of 4 indicates very low base flow (less than 0.6 cfs / sq mi), 
and ratings of 3 indicate low base flow (between 0.6 and 0.38 cfs / sq mi). 
 
Flow stability numbers indicate the stability or flashiness of a stream.  Flashiness can be a 
result of natural features (geology, slope, soil types) or man-made (land use, urbanization, 
                                                 
10 USGS Water Resources Data for Michigan Publications 
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altered ground cover).  Lower values indicate more stable streams, with numbers between 
2 and 7 exhibiting variable conditions. 
 
Table 9: Flow Stability and Base Flow in SASWA Watersheds11 

Watershed Name 
Drainage 

Area   
(sq mi) 

Flow 
Stability 
(cfs/cfs) 

Flow Stability 
Rating 

Base Flow 
(cfs/sq mi) 

Base Flow 
Rating 

Upper Saginaw River 6229 9.19 3 0.09 3 
Lower Tittabawassee River 2473 6.88 2 0.14 3 
Lower Cass River 908 18.23 3 0.03 4 
 
3.1.3.3 Flooding 
 
The USW is largely comprised of lowland areas with little topography.  Over 10,160 
acres of land area in the USW is located within the 100-year floodplain (Figure 4).  The 
flood elevation for the river is approximately 583.2 feet.  Flooding has been a long-time 
problem in the area, resulting in the construction of extensive drainage networks.  Within 
the last 25 years municipal regulations governing storm water have governed new 
construction and renovation in the faster-growing areas.  The establishment of storm 
water management policies ensures that flows in the storm water conveyance system are 
not further increased due to anthropomorphic activity. 
 
Being part of the Saginaw lowland physiography results in this area being classified as 
lake plain interspersed with areas of water worked till.  The elevations in the county 
range from 580 feet in the northeast to 753 in the southwestern portion of the county, this 
creates a condition where several plains are present at different elevations.  The lowest 
plain in the central and northeastern portion of the county ranges from 580 to 600 feet in 
elevation which somewhat corresponds to the floodplain in this area.  A succession of 
higher plains ranging from 600 to 750 feet, these separate plains represent several stages 
in the recession of a glacial lake that occupied the Saginaw lowlands.   
 
The low central plain is flat and practically featureless; all of the drainage for over 6000 
square miles collects in this plain.  Consequently the drainage is very slow, streams have 
cut only narrow channels and an area of 75 square miles is periodically flooded.  In the 
drainage system of the lain nearly one sixth of all the drainage water in the southern 
lower peninsula of Michigan crosses the plain through several large streams.  In contrast 
local tributaries are fewer in number and short in length.  This creates a situation where 
even with deep channels cut in the Saginaw River to 25 feet in depth; areas of good 
drainage extend only a short distance from the valleys or rivers. 

 
3.1.3.4 Evaporation 
 
The assumed evaporation rate is based on annual and storm event evaporation data and is 
0.1 in./day.  The Saginaw area annual evaporation has been estimated at 29 inches 
(Bedient & Huber et al. 1992) and the evaporation rate during storm events near 0.5 
                                                 
11 Saginaw River/Bay RAP Report (1995) 
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inches/hour have been estimated at 0.01 in./hr. by the same reference listed above.  The 
effects of evaporation are most noticeable in the dissipation of water held in depression 
storage. 
 
3.1.4 Natural Resources 

 
3.1.4.1 Wetlands 
 
Michigan's wetland statute, Part 303, Wetlands Protection, of the Natural Resources and 
Environmental Protection Act, 1994 PA 451, as amended, defines a wetland as "land 
characterized by the presence of water at a frequency and duration sufficient to support, 
and that under normal circumstances does support, wetland vegetation or aquatic life, 
and is commonly referred to as a bog, swamp, or marsh.”  The definition applies to 
public and private lands regardless of zoning or ownership.12 
 
For an urbanized area there are substantial wetlands in the USW.  While not the amount 
that was originally here before settlement by Europeans, it is still significant.  The most 
prominent is the DNR managed wetlands along the Saginaw River in Zilwaukee and 
Buena Vista townships.  There are still pockets of wetlands along I-75 corridor and the 
Saginaw River Corridor.   
 
 
 
 

                                                 
12 http://www.michigan.gov/deq/0,1607,7-135-3313_3687---,00.html  
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The USW contains approximately 2,816 acres of wetlands, comprising about 8% of the 
total area.  These wetlands serve to reduce flooding by absorbing water and acting as 
floodplains by storing excess runoff.  Also, wetlands filter sediment and pollutants from 
storm water runoff, recharge groundwater aquifers, support natural water and nutrient 
cycles, provide habitat for a wide range of biota, and improve overall quality of life for 
Saginaw area residents. 
 
3.1.4.2 Surface Water 
 
The USW contains approximately 11.15 miles of natural rivers and streams, with 
additional 178 miles of constructed drains, which includes established county drains, road 
commission drains and agricultural drains.  Recreational use of surface water in the USW 
is prominent, including several access locations to the major water bodies of the area for 
boat and canoe launching, fishing, and other water recreation activities. 
 
The major water resources in the county are the Bad, Cass, Flint, Shiawassee and 
Tittabawassee Rivers.  These rivers meet and form the upper reach of the Upper Saginaw 
River, which is in the Upper Saginaw Watershed.  In addition to these five main 
tributaries several smaller streams discharge into the channels of the main tributaries, the 
largest of these streams are the Misteguay and Swan Creeks.  Except for the Swan Creek 
and Tittabawassee River all rivers, streams and creeks generally flow to the north. 
 
Saginaw County has no contiguous connection to the Great Lakes such as a shoreline, 
and there are no natural lakes within the county.  However there are a lot of small man-
made lakes being developed throughout the county.   
 
3.1.4.3 Mineral and Petrol Resources 
 
The Michigan Department of Natural Resources (MDNR) does not show any significant 
oil or natural gas resources within the USW13.  Both the state, private owners and leasers 
retain mineral rights within the county.  Currently limited mining activities are centered 
about non-metallic minerals (sands, gravels, etc) in the area.  Historic coal and oil mining 
operations have since ceased. 
 
3.1.5 Climate 
 
Climate data for Saginaw County was obtained from the MBS International Airport’s 
weather station, located near the northern border of the county in Tittabawassee 
Township.  Table 10 shows average precipitation and temperature data for the region.  
The climate for Saginaw County in general is variable because of proximity to the 
Saginaw Bay, Lake Huron, and connecting waterways and wetlands.  Additionally the 
topographic influence of the valley must be considered also as these factors influence 
significant changes within just a few miles.  In winter the average temperature is 23.8 
                                                 
13 
http://www.dnr.state.mi.us/spatialdatalibrary/pdf_maps/mineral_lease_information/saginaw_lease_informat
ion.pdf  
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degrees F. in the City of Saginaw, 23.1 degrees F. at MBS and 24.5 degrees F. in St 
Charles.  In the summer the average temperature is 69.7 degrees in Saginaw, 68.8 degrees 
at MBS and 70.2 degrees at St Charles.  Average maximum daily temperatures are 81.3 
degrees in Saginaw, 79.7 degrees at MBS and 82.8 degrees in St. Charles.  Record high 
and low for the county is 111 degrees at MBS and a low of -23 degrees F. at MBS, also.  
The average growing season is 163 days for the Saginaw Valley where the USW is 
located.   
 
Annual precipitation is approximately 29 inches with approximately 17 inches of this 
total falling between April and September.  In 2 years out of 10 this growing season 
precipitation dips to 14 inches of precipitation.  Most of the thunderstorm events occur in 
June, July and August with an average of six storms annually.  The average snowfall is 
approximately 45 inches with the heaviest 1-day snowfall on record 21.3 inches at MBS 
International.  The greatest seasonal snowfall on record is 120.1 inches in the City of 
Saginaw.       
 
Table 10: Average Climate Data (1971-2000)14 

Month Precipitation (in) High Temp (F) Low Temp (F)
January 1.8 27.9 14.9 
February 1.6 30.7 16.8 

March 2.4 41.3 25.6 
April 2.8 55.0 35.9 
May 2.9 68.4 46.8 
June 3.1 77.5 56.0 
July 2.5 81.9 60.4 

August 3.4 78.9 58.5 
September 4.0 70.9 50.5 

October 2.5 58.8 40.2 
November 2.7 44.8 31.1 
December 2.1 33.0 20.9 
 
 
3.1.6 Land Use 
 
Agriculture is the single most extensive land use in the Saginaw Valley area it amounts to 
almost 50% of the land use.  In the 1960s the suburban development began and has been 
the dominant growth in Buena Vista Charter, Saginaw Charter, Carrollton Townships and 
the city of Saginaw up to present day.  In the Upper Saginaw, in the 1978 land use map, 
there was still significant agricultural use of the land.  Approximately 5,307 acres are still 
in agricultural production.  However, residential, commercial and business make up the 
large majority.  Industrial land use is significant at approximately 7% of the land area.  In 
general most of the land in the Upper Saginaw Watershed is developed to some degree 
and has the a high impervious percentage as approximately 24,548 acres are urban.  Of 

                                                 
14 MBS International Airport Weather Station 
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this urbanized area 11,800 acres are drained by a combined sewer system operated by the 
City of Saginaw and Saginaw Charter Township. 
 
The current trend within the city of Saginaw has been the demolition of abandoned 
homes, old industrial / retail / commercial sites and as development funds become 
available these properties are redeveloped or left as open space for future development 
should the downtown area begin a growth movement.  There is a small segment of parks 
and recreational area, about 503 acres in this watershed.    
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Table 16: Employment Status of Saginaw County20  
EMPLOYMENT STATUS Population Percent
Population 16 years and over 160,074 100.0 
In labor force 98,640 61.6 

Civilian labor force 98,602 61.6 
Employed 91,113 56.9 
Unemployed 7,489 4.7 

Armed Forces 38 0.0 
Not in labor force 61,434 38.4 
 
3.2.1.3 Education 
 
The large number of “white collar” jobs found in the county requires a number of 
educated workers.  As illustrated by Table 17, over 80% of residents have a high school 
degree or better, and over 15% have attained some education beyond high school. 
 
Table 17: Educational Attainment of Saginaw County Residents21 
EDUCATIONAL ATTAINMENT Population Percent
Population 25 years and over 135,198 100 
Less than 9th grade 6,979 5.2 
9th to 12th grade, no diploma 17,927 13.3 
High school graduate (or equivalent) 48,877 36.2 
Some college, no degree 29,897 22.1 
Associate's degree 10,020 7.4 
Bachelor's degree 14,217 10.5 
Graduate or professional degree 7,281 5.4 
 

                                                 
20 2000 Census 
21 2000 Census 
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4 Water Quality Problems in the Upper Saginaw 
Watershed 

 
The water quality problems within the USW have been investigated by a number of 
organizations (Section 8).  Conclusions drawn from these studies reveal that increased 
hydrologic activity (high flow), sediment, nutrients, and pathogens (specifically E. coli) 
are degrading water quality in the region.  These pollutants are threatening the designated 
and desired uses of the watershed (Section 5).  The water quality problems can be 
attributed in large part to agriculture, urban development, and upstream pollution. 
 
The SASWA has been addressing the existing problems through its actions and serving 
as a body to prevent future pollution related to storm water.  The Outline for Action 
(Section 12) provides a plan to address remaining problems in the USW.  Several 
problems have already been addressed through implementation of the managerial BMP of 
Storm Water Management Plans for new construction and any redevelopment projects in 
the area.  All platted, commercial, business or industrial site development projects must 
be reviewed for storm water management.  This procedure has been in place in some 
municipalities since the late 1980s.  The storm water management plans address water 
quantity at this time and will begin addressing water quality once plans are rewritten and 
when the countywide storm water quality ordinance is in place, which it should be by the 
end of 2006. 
 
The SASWA is scheduled to begin implementation of its IDEP dry weather screening 
and outfall survey in 2006 for portions of the USW.  An area of concern (AOC) identified 
as Area 2 the SASWA’s CMI IDEP grant package, located in Carrollton Township is 
scheduled for late spring of 2006.  The work in the AOC will focus in a riverfront 
industrial area that has been a source of concern to the community, but unable to 
investigate because of a lack of funds.      
 
4.1 Previous Studies 
 
The RAP Stage 1 report (1988) provided a detailed description of the existing conditions 
within the Saginaw River and Saginaw Bay Area of Concern.  Investigation of water 
quality included both surface water and groundwater, studying physical and chemical 
water quality, sediment, biological communities, biota, and human health concerns. 
 
4.2 Present Studies 
 
Currently, the SASWA has not implemented any ongoing studies for water quality in the 
Upper Saginaw River.  The Saginaw County Public Health Department (SCDPH) 
received a Clean Michigan Initiative grant in early 2000 for a water quality technician to 
perform testing of area waters and provide reports.  Along with other funding sources, the 
Surface Water Monitoring Program was a service offered for the benefit of local 
communities and visitors who want to enjoy the recreational opportunities in the region’s 
rivers.  Weekly water samples are collected from sampling stations along Saginaw 
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County’s six rivers and analyzed for E. coli bacteria. 
 
The objective of the monitoring program is to determine the health of the waterways so 
those who use the region’s rivers for recreation can be informed about water quality 
concerns.  Water samples are also collected following heavy rain events that resulted in 
the discharge of raw or partially treated sewage into our rivers.  The sample results also 
help to identify high bacteria "spikes" and develop strategies to address those problem 
areas.  This information will be used in the future by SASWA as needed.   
 
Weekly samples are not currently being collected, as grant funding has ceased.  However, 
sampling will take place in the event of an untreated sewage release into any of the 
Saginaw County rivers.  In addition, any high bacteria levels found in a river following a 
sampling event will be posted on the web page as a "Public Health Advisory". 
 
A Public Health Advisory will typically be issued when the sample results indicate E. 
coli levels have exceeded the following standards: 
 

• 1,000 E. coli per 100 ml for one sampling event.  Advisory issued to avoid all 
bodily contact with the river water.  

• 300 E. coli per 100 ml for one sampling event.  Advisory issued to avoid contact 
that includes or could result in total submergence or potential swallowing of the 
river water.  

• 130 E. coli per 100 ml over a 30-day sampling period.  Advisory issued to avoid 
contact that includes or could result in total submergence or potential swallowing 
of the river water. 

(Source: Saginaw County Department of Public Health website) 
 
4.3 Pollutants in the Watershed 
 
There are a variety of sources contributing pollutants / contaminants to the watershed the 
point sources include industrial and municipal discharges, combined sewer overflows and 
contaminated sediments in the river.  The non-point sources include urban and rural 
nonpoint runoff which take into consideration golf courses, urban /suburban lawns and 
landscaping, construction sites, waste disposal sites and the atmosphere.  The majority of 
the industrial discharges come from the four major urbanized areas in this region, they 
are: Midland, Flint, Saginaw, and downstream of the USW is Bay City which contributes 
at the distal end of the system.   
 
There has been significant control of the majority of the original point sources of DDT, 
PCBs, dioxin, chlorinated hydrocarbons, and heavy metals.  Some have been eliminated 
through a series of abatement programs in the 1970s and 80s.  However, some of the 
contaminants have been found to be more significant than originally thought.  Case in 
point is the dioxin contamination of the Lower Tittabawassee and Upper Saginaw Rivers.  
There are ongoing studies at this time attempting to characterize this contamination and 
put it into a perspective for resolution. 
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Almost half of the land is in agriculture production, which creates significant sediment 
and nutrient inputs from the area.  In the RAP the areas contributing the most are the 
eastern and southern portions of the Saginaw Bay Watershed. 
 
Years of channelization of the regions existing streams and rivers for drainage purposes 
substantially increased pollutant transport to the Upper Saginaw River and Saginaw Bay.   
Additionally, the establishment of agricultural drains to bring more land into agricultural 
production during the 1950s and 60s has further increased the transport of nutrients.  
However, recent changes in agricultural best management practices such as frequent soil 
testing before nutrient applications, utilization of vegetated buffer strips via the 
Conservation Resource Enhancement Program (CREP) have been having an effect in this 
area.  Currently in the Saginaw Bay Watershed there are enough CREP easements to 
have a 100-foot wide strip 2300 miles long that is protecting our water resources.  This 
will be increased substantially over the next few years.  There should be a reduction in 
sediment and nutrient loading in the USW.  
 
The following are a general listing of the significant pollutants in the USW. 
 
4.3.1 High Flow 
 
Continued urbanization and development of the USW has resulted in increased flows 
through natural, man-made, and man-modified storm water conveyance systems.  
Increased development brings an increase of storm water runoff, as demonstrated by 
Figure 9.   

 
Figure 9: Effect of Urbanization on Rate and Volume of Runoff22 

                                                 
22 Heathcote, Isobel W.  Integrated Watershed Management: Principals and Practices. 
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Increased flow through a natural channel can result in degradation of the environment in 
several ways.  The increased runoff carries with it elevated loads of other pollutants 
including, but not limited to, sediment, heavy metals, chemicals, and oils.  The increased 
peak volume results in increased stream velocities thereby, creating erosion and 
sedimentation problems downstream and at storm water inlets.  Flooding can result from 
the increased volume if municipalities do not initiate proper planning.  Even with 
appropriate planning, problems can occur when storm events exceed those that drainage 
systems are designed for.  Flashy stream behavior can also be attributed to urbanization, 
since impervious area results in an increased response of the watershed to runoff during 
rainfall events.  Flooding of farmland and the resultant loss of the agricultural production 
capabilities has been a problem in Saginaw County.  The implementation of storm water 
management planning beginning in the late 1980’s by progressive municipalities around 
the urbanized area has created a partial answer to the problem of increased impervious 
surfaces.  However, a wider application of storm water management dealing with water 
quantity and water quality will need to be implemented in order to address the problems 
within the watershed. 
 
Tables 18 through 20 provide comparison of historic and recent flow data for two 
locations each on the Saginaw, Tittabawassee, and Cass Rivers in Saginaw County.  The 
50% exceedance means that flow in the river exceeds the rate given 50% of the time 
(about 182 days of the year).  95% exceedance flow means that the flow given is 
exceeded about 345 days of the year. 
 
Table 18 demonstrates that base flow in the Saginaw River is down (lower 95% 
exceedance flows) and average daily flow is up (higher 50% exceedance).  Table 19 
demonstrates decreased base flow and inconclusive data on average daily flow in the 
Tittabawassee River.  Table 20 demonstrates increased base flow and average daily flow 
in the Cass River.  Increased flows are present in all three rivers investigated, which 
include the main drainage pathways for the Upper Saginaw, Lower Cass, and Lower 
Tittabawassee Rivers. 
 
Further discussion of high flow is provided in Section 3.1.3.1.
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Table 18: Low Flow Data for the Saginaw River 
Saginaw River at N. Section Line (Drainage Area 6020 sq. mi.)           
June 2005                           

  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Average
50% 1250 2060 2510 2120 2460 7190 7400 3540 1790 1110 940 1010 2782 
95% 580 720 800 760 840 1550 2430 1120 680 520 490 510 917 

Saginaw Township Wastewater Treatment Facility (Drainage Area 6054 sq. mi.)       
May 1993                           

  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Average
50% 1220 1740 2190 1890 2270 7010 7250 3500 1760 1140 980 1020 2664 
95% 660 780 820 790 840 1590 2220 1190 780 610 580 590 954 

50% Increase 30 320 320 230 190 180 150 40 30 -30 -40 -10 118 
95% Increase -80 -60 -20 -30 0 -40 210 -70 -100 -90 -90 -80 -38 

              
Saginaw River d/s from Tittabawassee Confluence (Drainage Area 5982 sq. mi.)       
June 2005                           

  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Average
50% 1250 2060 2510 2120 2450 7160 7360 3520 1790 1110 940 1010 2773 
95% 580 720 800 760 840 1550 2420 1120 680 520 490 510 916 

Bridgeport Township Wastewater Treatment Facility (Drainage Area 5981 sq. mi.)       
October 2002                           

  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Average
50% 1250 2060 2510 2120 2440 7160 7350 3510 1790 1110 930 1010 2770 
95% 590 720 800 760 850 1550 2420 1130 690 520 490 500 918 

50% Increase 0 0 0 0 10 0 10 10 0 0 10 0 3 
95% Increase -10 0 0 0 -10 0 0 -10 -10 0 0 10 -3 
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Table 19: Low Flow Data for the Tittabawassee River 
Tittabawassee River at Mouth (Drainage Area 2471 sq. mi.)             
June 2005                           

  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Average
50% 780 1160 1280 1060 1160 3170 3340 1590 880 590 520 580 1343 
95% 350 450 460 420 450 820 1130 570 370 290 260 280 488 

Tittabawassee River (Drainage Area 2478 sq. mi.)                 
March 1993                           

  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Average
50% 760 1050 1200 1010 1150 3200 3600 1690 930 640 560 610 1367 
95% 410 500 510 470 490 860 1180 630 430 360 340 360 545 

50% Increase 20 110 80 50 10 -30 -260 -100 -50 -50 -40 -30 -24 
95% Increase -60 -50 -50 -50 -40 -40 -50 -60 -60 -70 -80 -80 -58 

              
Tittabawassee River at Freeland Rd. (Drainage Area 2435 sq. mi.)           
June 2005                           

  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Average
50% 770 1140 1260 1040 1140 3130 3290 1560 870 580 520 570 1323 
95% 350 450 450 410 440 810 1110 560 360 280 260 280 480 

Midland Wastewater Treatment Facility (Drainage Area 2407 sq. mi.)           
November 
1998                           

  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Average
50% 800 1140 1160 1050 1140 2900 3130 1560 940 610 550 630 1301 
95% 410 510 480 470 510 830 1080 630 440 350 310 350 531 

50% Increase -30 0 100 -10 0 230 160 0 -70 -30 -30 -60 22 
95% Increase -60 -60 -30 -60 -70 -20 30 -70 -80 -70 -50 -70 -51 
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Table 20: Low Flow Data for the Cass River 
 
Cass River at Mouth (Drainage Area 907 sq. 
mi.)                 
June 2005                           

  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Average
50% 86 180 240 230 280 1020 820 380 180 100 74 72 305 
95% 31 51 59 61 72 150 260 110 63 33 28 27 79 

Cass River (Drainage Area 898 sq. mi.)                   
March 1993                           

  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Average
50% 81 160 220 220 260 1000 790 360 170 95 70 71 291 
95% 33 50 60 61 74 160 240 110 62 34 28 28 78 

50% Increase 5 20 20 10 20 20 30 20 10 5 4 1 14 
95% Increase -2 1 -1 0 -2 -10 20 0 1 -1 0 -1 0 

              
Cass River at I-75 (Drainage Area 894 sq. mi.)                 
June 2005                           

  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Average
50% 84 180 230 230 270 1010 810 370 180 98 73 71 301 
95% 31 50 58 60 71 150 260 110 62 32 28 26 78 

Cass River (Drainage Area 885 sq. mi.)                   
November 
1987                           

  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Average
50% 71 130 190 190 230 940 750 370 170 94 67 65 272 
95% 28 47 54 56 63 150 240 97 61 29 25 23 73 

50% Increase 13 50 40 40 40 70 60 0 10 4 6 6 28 
95% Increase 3 3 4 4 8 0 20 13 1 3 3 3 5 
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4.3.2 Nutrient Loading 
 
Nutrient loading has been identified as a problem within the USW.  While agriculture is a 
large industry in the watershed, comprising almost 50% of land-use in the county, it is 
believed that a majority of the increased nutrient load is the result of urban runoff.  
Discussion with local farmers during stakeholder meetings revealed that fertilizer costs 
are high enough that farmers can ill-afford to allow these resources to runoff from their 
sites, with several using computer-controlled systems to apply fertilized on an “as-
needed” basis to soils by utilizing real-time monitoring as they fertilize.  (Mark Seaman, 
MSU Cooperative Extension Agent, Saginaw County) 
 
Urban runoff serves as a nutrient source for several reasons.  Urban fertilizer use has 
increased significantly in suburban areas over the past decade.  Many residential homes 
and businesses do not leave buffer strips between their manicured lawns and natural 
water bodies, reducing the filtration of the storm water runoff.  Fertilizer is often applied 
incorrectly, including excessive amounts and improper timing, which contributes to the 
nutrient load in storm water conveyance systems.  Even some fertilizer manufacturers 
instruct homeowners to apply just before a rain event for better absorption.  However, if 
the rain event is excessive the fertilizer runs off the site.  Increased education of the 
public is needed to provide them with additional knowledge of soil testing, proper types 
of fertilizer to use, and proper application of these products.  (lecture by NRCS, David 
Russell) 
 
Nitrogen and phosphorous are the nutrients most often limiting plant growth, though both 
occur naturally in aquatic ecosystems.  Elevated plant growth, including algae, is an 
indication that excessive nutrient loading is present in a river or stream system.  The 
runoff potential from the over fertilizing of lawns in urban / suburban areas that are 
rapidly developing throughout this region.  This is an acute problem with the instructions 
that are currently placed on retail fertilizer stating to apply just before a rain event.  
Education of the public may have an impact in this area. 
 
4.3.2.1 Nitrogen 
 
Nitrogen exists naturally in surface waters and may enter through a number of natural 
paths, including groundwater, precipitation, atmospheric deposition, and surface runoff.  
Nitrogen may also enter surface water through discharges, including household 
wastewater, municipal waste, industrial waste, agricultural runoff, and urban runoff. 
 
High nitrogen levels have several negative effects on aquatic environments and water 
quality.  Nitrogen often limits eutrophication, but excessive loads encourage the growth 
of toxic algae.  This growth can poison and kill aquatic plants and animals, as well as 
create drinking water and body contact hazards with water bodies.  The conversion of 
ammonia to nitrite and nitrate requires large amounts of oxygen and can lead to low 
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dissolved oxygen levels in surface waters.  High levels of nitrate in drinking water can 
also cause serious health effects in infants. 
 
The Saginaw Bay Watershed Prioritization Process report23 lists total nitrogen loading as 
a low priority in the watershed.  The reason for this low-priority ranking lies in 
chemistry.  Freshwater systems in Michigan are almost exclusively phosphorus-limited 
(i.e. an excess of nitrogen is always present), thus the nutrient of concern is phosphorus. 
 
4.3.2.2 Phosphorus 
 
Phosphorus is also a common limiting factor in plant growth.  Increased concentrations of 
phosphorus-containing compounds encourage eutrophication, resulting in the same 
dangers of aesthetic impairment and algae growth (leading to environmental degradation 
and drinking water contamination).  The resulting excessive plant growth can also lead to 
depleted dissolved oxygen within the waters. 
 
Nonpoint phosphorus loads to the Saginaw River are influenced by the same factors that 
affect sediment delivery rates.  This can be attributed to the tendency of phosphorus to be 
transported off-site in storm water runoff attached to soil particles.  Some of the factors 
that have an effect on soil transport are soil type, infiltration rates, extent and density of 
vegetative cover.  It has been noted that proper conservation tillage techniques will 
reduce edge of field losses of total phosphorus, but has not been effective in reducing 
losses of total phosphorus.  However, discharge from subsurface drainage tiles generally 
contains lower concentrations of total and soluble phosphorus than surface water runoff 
(Louden et al., 1986).  The Saginaw Bay RAP has Table IV-14 displaying Median 
Phosphorus Soil Test Levels for counties in the Saginaw Bay drainage basin from 1972 – 
1986, but there is no median level reported for Saginaw County. 
 
The Saginaw Bay Watershed Prioritization Process report24 lists total phosphorus loading 
as a medium to high priority in the watershed.  Phosphorus loading rates from 1974 to 
1991 ranged from 303 metric tons (1987) to 1267 metric tons (1975) with no discernable 
trend in increase or decrease.  Loading rates are loosely correlated to annual flow in the 
Saginaw River.25 
 
4.3.3 Sedimentation 
 
Erosion is the process by which the land surface is worn away by the action of wind, 
water, ice, or gravity.  In simple terms, it is the process where soil particles are dislodged 
or detached and put into motion.  Sedimentation is the process whereby the detached 
particles generated by erosion are deposited elsewhere on the land or in our lakes, 
streams, and wetlands.  Together, the two processes result in soil being detached, carried 

                                                 
23 Saginaw Bay Watershed Prioritization Process. MDNR, 1994. 
24 Saginaw Bay Watershed Prioritization Process. MDNR, 1994. 
25 A Preliminary Ecosystem Modeling Study of Zebra Mussels in Saginaw Bay, Lake Huron. Limno-Tech, 
Inc., 1995. 
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away, and eventually deposited elsewhere. 26  Controlling sedimentation begins with 
controlling erosion, but there are measures that can be taken to settle soil particles from 
waters in a controlled manner to prevent further pollution. 
 
Sedimentation is best controlled through erosion control (preventative) rather than 
sedimentation control (reactive), since clay and silt particles are easily eroded, but 
difficult to settle out of water. 
 
Sedimentation effects both biota and hydrology of a stream.  Settling particles may cover 
or smooth critical habitats for fish and amphibian spawning, or for macro-invertebrates (a 
common food-source for aquatic wildlife).  The suspended particles can also clog the 
gills of fish.  The combined effects of stream bank and bed erosion with sedimentation 
can drastically alter the hydrology of a stream in a relatively short span of time.  Many 
pollutants attach to soil particles and are transported into surface waters by storm runoff. 
 
The Saginaw Bay Watershed Prioritization Process report27 ranks the Saginaw River 
watershed as a low to medium priority for stream bank erosion, and a low priority for 
water runoff erosion.  The risk of wind erosion is high, likely due to extensive 
agricultural areas resulting in exposed soils.  Erosion is estimated to be between 0.5 and 
1.0 tons per acre.  Sediment is listed as a potential water quality problem, meaning that it 
is suspected to degrade water quality, though no formal verification was performed.  
Sources of sedimentation and their impact ranking (as given by the Technical Advisory 
Committee in the NPS inventory) include: livestock access (L), stream bank erosion (M), 
wind erosion (M), water erosion (L), tillage practices (M), urban runoff (H), construction 
site runoff (H), and transportation runoff (H).  Total suspended solids were given a 
medium priority in the watershed. 
 
The Saginaw Bay Remedial Action Plan , Draft 1995 Biennial Report and associated 
documents, including the Measures of Success report (2000) and Remedial Action Plan 
Update (2001), list sedimentation as a major water quality problem in the Saginaw Bay 
Watershed.  Sedimentation contributes to degradation of benthos and aquatic life, and 
altered hydrology in the Upper Saginaw Watershed. 
 
4.3.4 Pathogens 
 
Bacteria are naturally occurring in surface waters and hundreds, if not thousands, of 
strains will be present in any given sample of water.  Fecal coliform and fecal 
streptococcus bacteria are commonly found in the feces of warm-blooded animals and are 
used as an indicator of fecal pollution in surface waters.  Since these bacteria exist in 
many forms, recent testing has shifted to the use of Escherichia coli (E. coli) to provide 
more accurate and reliable contamination data. 
 
The source of these bacteria is primarily sanitary waste of humans and other warm-
blooded animals entering the surface water.  The presence of E. coli, on a watershed 
                                                 
26 MDEQ Soil Erosion and Sedimentation Control (SESC) Training Manual 
27 Saginaw Bay Watershed Prioritization Process. MDNR, 1994. 



40 

level, can indicate failing on-site septic systems, illicit discharges from sanitary sewers, 
failing wastewater treatment plants, combined sewer overflows, or excessive amounts of 
animal waste entering the stream. 
 
The bacteria present can cause a variety of eye, ear, skin, and other infections in humans.  
Elevated levels of these bacteria in surface waters results in a full body contact warning 
(for levels over 300 E. coli per 100 mL) or partial body contact warning (for levels over 
1000 E. coli per 100 mL).  These warnings limit recreational and industrial use of the 
river, and can jeopardize public health. 
 
The Saginaw County Department of Public Health has conducted surface water 
monitoring since 2002 for 19-21 sites within Saginaw County on the Flint, Bad, 
Tittabawassee, Cass, Shiawassee, and Saginaw rivers.  Monitoring for E. coli was 
conducted on each bank and at the river’s center for each location.  Monitoring is 
expected to exist annually, during recreational use periods (April – October).  According 
to the 2003 Surface Water Quality Report “in recent years, Saginaw County rivers have 
been impacted significantly from sewage releases.”   
 
During the monitoring, E. coli levels entering Saginaw County were found to be greater 
than or equal to those levels exiting the county, with natural treatment in the Shiawassee 
National Wildlife Refuge attributed to the reduction observed.  The Bad River and Cass 
River showed the most full- and partial-body contact advisories for the period, though 
each of the 6 major rivers in Saginaw County was under advisory for high bacteria levels 
at some point during the monitoring. 
 
The sampling results from the 2003 Surface Water Quality Report prepared by the 
Saginaw County Public Health Department’s Environmental Health Division noted only 
4 Full Body Advisories from June 2002 until October of 2003 at the Wickes Park 
sampling site.  However, at the Lee Street Boat Launch sampling site only 2 incidents of 
Full Body Advisories were reported in the same time frame and there was only 1 incident 
of Full Body Contact Advisory at the next downstream site at the Zilwaukee River Front 
Park for the same time line.  No Partial Body Contact Advisories were issued during this 
time frame.  (Source: 2003 Surface Water Quality Report issued by Saginaw County 
Department of Public Health Environmental Health Services Division)
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5 Designated and Desired Uses 
 
The State of Michigan designates the eight uses for all surface waters of the state: 
 

1. Agriculture 
2. Industrial Water Supply 
3. Public Water Supply (at the point of intake) 
4. Navigation 
5. Warm Water Fishery 
6. Other Indigenous Aquatic Life & Wildlife 
7. Partial Body Contact Recreation 
8. Total Body Contact Recreation (between May 1st and October 31st) 

 
The Saginaw Bay and Saginaw River were identified by the EPA as one of 43 areas of 
concern (AOC) in the Great Lakes Basin.  A Remedial Action Plan (RAP) was developed 
and is currently being implemented in the region.  The Stage 1 Report identified 12 of 14 
possible beneficial use impairments, including the following 11, which are currently still 
listed in the watershed: 
 

• Restrictions on Fish and Wildlife Consumption 
• Degradation of Fish and Wildlife Populations 
• 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 
• Beach Closings 
• Degradation of Aesthetics 
• Degradation of Phytoplankton and Zooplankton Populations 
• Loss of Fish and Wildlife Habitat28 

 
More information on the RAP can be found in Section 8, or at the website listed in 
footnote 24. 
 
As part of the PPP, surveys were conducted of 40 SASWA watershed residents at general 
public and stakeholder meetings with the intent of determining the designated and desired 
uses of the watershed.  The survey form presented is in Appendix D with a summary of 
the data collected.  The desired uses of the watershed, as listed by the public, include: 
 

• Recreational Boating Activities 
• Warm- and Cold-water Fisheries 
• Full/Partial Body Contact 
• Business Opportunities 
• Protect Designated Uses 
• Restore Designated Uses 

                                                 
28 EPA Website: http://www.epa.gov/glnpo/aoc/sagrivr.html  
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• Access and Use of Public Areas 
• Hunting 
• Agriculture 

 
The goals of the Watershed Management Plan must be developed to protect and restore 
the uses designated by the State of Michigan, while simultaneously promoting the desired 
uses requested by the community.  The desired uses of the watershed (identified as “most 
important” by residents) are public health, increased planning, public education, and fish 
and wildlife habitat.  This survey will be conducted on an annual basis to gather more 
information. 
 
5.1 Impaired Designated Uses 

 
The impaired designated uses found in the USW are summarized in Table 21 and 
described in further detail below. 
 
The designated use of supporting aquatic life and wildlife was found to be impaired by 
sediment, pesticides, and oils, chemicals, and heavy metals.  Sediment increases 
turbidity, or cloudiness, in the river, which can suffocate biota and make it difficult for 
some to find food.  Sediment often carries nutrients that can promote increased growth of 
plants and weeds in the area.  Deposited sediment alters the natural habitat for land and 
aquatic organisms, resulting in ecologic change that can be difficult (or impossible) for 
some biota to survive.  Pesticides, oils, chemicals, and heavy metals introduced to the 
system can be directly toxic to some life forms, and can cause future problems through 
bioaccumulation.  These pollutants can also result in a film developing on the water 
surface reducing oxygen-exchange with the atmosphere and making it difficult for 
aquatic organisms to breathe. 
 
The increased runoff makes the river behave in a flashy manner, increasing flooding in 
some areas.  This flooding causes damage to crop yields in an area largely dedicated to 
agricultural use.  Additionally, damage to homes (built in the low areas that had not 
historically flooded until urbanization altered the hydrology) has occurred in several 
instances. 
 
E. coli bacteria entering the water from improperly functioning septic systems and illicit 
discharges is a direct threat to human health.  The presence of pathogens in the water 
restricts full and partial body contact at different levels of concentration.  Increased 
nutrient loading in the water encourages growth of algae.  Blue-green algae is a health 
hazard capable of causing skin irritation, swollen lips, eye soreness, earache, and asthma 
for those who come into contact with the water.  
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Table 21: Upper Saginaw Watershed Impairments to Desired & Designated Uses 
Impaired Designated Use Pollutants Water Quality Impairment 

Increased turbidity 
Alter natural habitat 
Shifting bed loads 

Sediment 

Increased weed growth 

Pesticides Toxic to organisms (in increased 
concentrations) 
Toxic to animal species 

Aquatic Life and Wildlife 

Oils, Chemicals, Heavy Metals
Film on water surface 

E. coli Bacteria Threat to public health 
Partial Body Contact 

Nutrients Increased algae growth can have 
adverse impacts on human health 
Degraded habitat 
Reduced insect & invertebrate 
population 

Sediment 

Decreased gravel streambed 
Reduced dissolved oxygen Nutrients 
Algae growth 

Hydrology Flashy stream behavior 
Pesticides Toxic to fish (in high concentrations) 

Warm Water Fishery 

Oils, Chemicals, Heavy Metals Toxic to fish, bioaccumulation 
Full Body Contact *Same as Partial Body Contact* 

 
5.2 Threatened Designated Uses 

 
The threatened designated uses found in the USW are summarized in Table 22 and 
described in further detail below. 
 
An inlet in the Upper Saginaw Bay provides public water supply for Saginaw-Midland 
area.  Studies, and common sense, show that problems existing upstream (i.e. in the 
USW) will affect downstream water quality.  The presence of E. coli bacteria require 
additional treatment for potable water, costing the regional water supply agencies more 
money, time, effort, and energy.  Nutrients in the drinking water supply promote growth 
of algae, causing unfavorable aesthetic qualities (such as taste and odor) in drinking 
water.  Algae also produce toxins, which must be treated for potable water sources, with 
potential effects described in section 5.1. 
 
Table 22: Upper Saginaw Watershed Threats to Desired & Designated Uses 
Threatened Designated Use Pollutants Water Quality Threat 

E. coli Bacteria Threat to public health 
Public Water Supply 

Nutrients 
Increased algae growth has adverse 
impacts on human health and drinking 
water quality 

 
Degradation of the area as a warm water fishery includes sediment, nutrients, hydrology, 
and pesticides.  Sediment covers existing habitat for spawning, as well as destroying the 
invertebrate population and habitat, which serves as a food source for fish.  Nutrients in 
the water increase the biological oxygen demand in the river, resulting in less oxygen 



44 

available for fish populations and their prey.  Algae growth can compete with plants and 
organisms for light and space.  When they die, algae create further oxygen demand, 
potentially killing fish.  Pesticides (and other chemicals) are directly toxic to fish or their 
prey at increased concentrations.  Flashy stream behavior alters natural environments and 
can result in temperature variation between periods of high and low flow. 
 
5.3 Designated Uses Being Met 
 
The waters of the USW meet the following designated uses as defined by the State of 
Michigan: 
 

1. Industrial Water Supply 
2. Drinking Water Supply 
3. Navigation 
4. Agriculture 

 
5.4 Water Quality Statements 
 
One of the major goals of the USWMP is to enhance and preserve the State of 
Michigan’s designated uses for the watershed.  This is in large part achieved through 
reduction of non-point source pollution impacting designated uses through water quality.  
Stream monitoring, informative and educational programming and the installation of 
BMPs are the means to these ends. 
 
5.4.1 Initial Water Quality Statement 
 
The information in the following sections was compiled to identify non-point source 
pollution (NPS) and to summarize Environmental Protection Agency (EPA)-identified 
impairments within the USW.   
 
5.4.1.1 Pollutants, Sources, and Causes 
 
Table 23 summarizes the pollutants, their sources (known (k) and suspected (s)), and 
causes (known and suspected). 
 
Table 23: Watershed Pollutants, Sources, and Causes 

Pollutant* Source of Pollutant* Cause of Pollutant 
Human access (foot / ATV / horse) 
Wildlife access 
Historic use of USW (logging) 

Stream banks (k) 

Flow fluctuations 
Improper grading of unpaved roads 
Unpaved crossings 

Road-stream crossings 
(k) 

Improperly maintained crossings 
Road & drain ditches (k) Lack of vegetation established or maintained 

Improperly designed SESC measures 

Sediment (k) 

Construction sites (k) 
Improperly maintained SESC measures 
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Pollutant* Source of Pollutant* Cause of Pollutant 
Sand / sediment from snow removal operations 

Urban runoff (s) Suspended solids (pool filters, washing of cars, 
homes, driveways, etc) 
Lack of erosion controls for sheet erosion Agricultural runoff (s) 
Rill and gully erosion near field perimeter 
Poorly designed tile drain systems Sediment (k) 

continued 
Agricultural drain 

systems (k) Failing drain structures 
Increased impervious area due to development 

Storm water runoff (k) Outdated or improperly designed storm water retention 
systems Hydrology (k) 

(increased flow) 
Historic Uses (k) Extensive drainage system functions too well (water 

not retained long enough during storm events) 
Improper application 

Agricultural runoff (s) Lack of buffer strips / planting too close to edge of 
property 
Lack of buffer strips / mowing too close to shores 

Pesticides & 
Herbicides (k) 

Urban runoff (k) 
Improper application (volume, timing, and location) 

Storm drains (k) Improper disposal of waste through storm drainage 
system 

Impervious surfaces (k) Leaking vehicles in roads and parking lots 
Wash water from vehicles 
Wash water from street or driveway clearing with waterWashing (s) 
Personal / Industrial wash facilities improperly 
connected 
Illicit connection to storm conveyance system 

Oils, Chemicals, & 
Heavy Metals (k) 

Industrial waste (s) Improper disposal of waste through storm drainage 
system 
Limited depth to groundwater table 
Illicit connection to storm conveyance system Septic systems (s) 
Lack of proper maintenance 
Household pet waste Animal waste (s) 
Hobby horse farm waste 
Dish detergents discharged through illicit connections Household Chemicals 

(s) Detergents from washing house, automobile, etc. 
Runoff into system (surface and through tile drains) Agricultural Runoff (s) 
Improper application of fertilizers 
Runoff into system (surface and through storm 
conveyance system) 

Nutrients (k) 

Urban runoff (k) 
Improper application of fertilizers 
Illicit connection to storm conveyance system 
Over-use of existing systems Septic systems (k) 
Improper installation and operation (older systems) 
Household pet waste 

E. coli Bacteria & 
Pathogens (k) 

Animal waste (s) 
Hobby horse farm waste 

*k = known, s = suspected 
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5.4.1.2 Total Maximum Daily Load 
 
A Total Maximum Daily Load (TMDL) is a calculation of the maximum amount of a 
pollutant that a water body can receive and still meet water quality standards, and an 
allocation of that amount to the pollutant's sources.  Water quality standards are set to 
protect and maintain uses including drinking, fishing, swimming, and irrigation.  A 
TMDL is the basis on which strategies to improve and protect water quality are 
developed.29 
 
Currently, the Clean Water Act Section 303(d) List lists portions of the Upper Saginaw 
Watershed water quality impairments due to dioxins, including fish consumption 
advisories.  The EPA has reported no potential sources or TMDL information to the State 
of Michigan (as of 21 June 2005).  Table 24 lists the EPA’s proposed TMDL 
development schedule for waterbodies in the SASWA’s area of concern. 
 
Table 24: Planned TMDL Studies 

Waterbody TMDL Parameter 
TMDL 

Year(s) 
PCB's 2012 
Mercury 2012 
Pathogens 2012 
Dissolved Oxygen 2008 
Fish-Tissue Mercury 2011 
Pathogens (Heritage Park 
Beach) 2017 

Cass River 

Dioxins 2009 
Mercury 2011 Saginaw River 
Dioxins 2009 
Pathogens 2009 Tittabawassee 

River Dioxins 2009 
 
 
5.4.2 Prioritization of Pollutants 
 
In order to better assess the pollution elimination goals and desires of watershed residents 
a pollutant prioritization survey was conducted.  This survey allows planners to assess 
both pubic priorities related to pollution elimination, but also to assess public opinion of 
pollutant sources or causes.  This allows planning of actions to target pollutants perceived 
as the largest problem in the area, while also indicating highly visible or recognized 
sources that will help the process to gain exposure and credibility. 
 
5.4.2.1 Prioritization Methodology 
 
A PowerPoint presentation was developed which outlined potential pollutants in the 
watershed, and possible sources or causes of pollution.  The presentation was made, with 
a brief explanation of each item.  Survey forms, which followed the presentation, were 
distributed, and each respondent was asked to provide their input as to their priority 

                                                 
29 EPA Website: http://www.epa.gov/ebtpages/watewatertotalmaximumdailyloadstmd.html  
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ranking of each pollutant (responses could range from 1 = high priority to 5 = not a 
priority).  Space was left on the survey form to have the group write-in any other sources 
or causes that were not already included for each category.  A total of 15 stakeholders 
were surveyed during June and July 2005. 
 
5.4.2.2 Pollutant Priority Results Summary 
 
Pollutant priority rankings were collected in the form of public surveys.  Review of the 
survey results shows that several items were consistently listed as priorities.  Soil erosion 
and sedimentation (from various causes) ranked consistently as high-priority items for the 
watershed.  Nutrients and pathogens were also identified at higher-priority problems, 
with perceived sources and causes identified.  A summary of the pollutant prioritization 
can be found in Appendix G. 
 
5.4.3 Additional Water Quality Statements 
 
With the implementation of the IDEP program the SASWA will obtain additional 
information that will provide information on new water quality statements that can be 
made over the next two years.  Case in point, with the education of technical construction 
and municipal field staff recent construction activities on a county drain that discharges 
to the Upper Saginaw resulted in the disconnection of four homes that were discharging 
sanitary waste directly to the drain.   
 
This watershed management plan is a dynamic document, which will be revised on a 
specified timeline; the SASWA will present additional water quality statements during 
revisions.  It is hoped that the public education process will provide more opportunities to 
develop these statements in the future as plans are implemented. 
 
5.5 Goals and Benefits 
 
Goals and objectives related to each of the impaired, threatened, and designated uses are 
summarized in Table 25 (pg 53).  The goals of the project include reducing sediment and 
nutrient loads in the surface waters, as well as reducing peak flows in the watershed. 
 
The primary benefit of the watershed management project was to improve water quality 
for the local watershed residents, with increased benefits to those downstream and within 
the region.  Secondary benefits resulting from the project have been and will include: 

 
• Increased public awareness of watershed issues 
• Improving water quality for the USW, the Saginaw River and Bay, and ultimately 

Lake Huron 
• Increased water related recreational opportunities 
• Improved warm water fisheries by provision of spawning / rearing areas 
• Improved aquatic habitat 
• Decreased sedimentation rates may result in improved commercial navigation 

conditions or prolonged life of dredge disposal facilities 
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Seven goals have been identified during the meetings and planning process, from these 
goals Table 25 develops a list of basic objectives that will need to be achieved to 
accomplish a goal.  The action plan in Appendix H further breaks down the objectives 
into additional objectives or action items.  Each of these objectives is then assigned a 
responsible party, if possible, and the SASWA members select which objectives or action 
items they are able to perform based on the funds they have available to proceed with 
implementation.   
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Table 25: Goals and Objectives of Watershed Plan Implementation 

Goal Objectives 
1. Ensure correct operation and maintenance of on-site systems 
2. Identify and control SSOs 
3. Maintain SS system 
4. Manage, Monitor, Maintain WWTP 
5. Manage pet, livestock, and wildlife populations 
6. Examine source of pollutants resulting in fish advisory 
7. Drinking Water Protection 

Goal # 1 
Protect Public Health 
(Including Drinking 
Water Supply, Body 

Contact) 

8. Identify and Eliminate Illicit Discharges 
1. Improve communication with watershed residents 
2. Enhance existing benthic monitoring program 
3. Develop "green corridor" program 
4. Stream crossing watershed survey 
5. Hot spot water quality monitoring 
6. Support environmentally friendly lawn and garden maintenance 
7. Wetland Conservation and Protection 
8. Perform Natural Features Inventory 
9. Continue/Expand Litter and Debris Cleanup Programs 
10. Continue/Expand Recycling Program 

Goal # 2 
Establish a Watershed 

Stewardship Ethic 
Among the Public 

11. Household Hazardous Waste Program 
1. Develop county-wide storm water ordinance or rules 
2. Maintain drainage system to minimize flooding 
3. Protect existing floodplains and wetlands from fill/development 
4. Monitor water quantity to measure change 
5. Implement Storm Water Ordinance containing BMP-specific 
Provisions 
6. Construct and Maintain Storm Water Storage and Infiltration 
Facilities 

Goal #3 
Reduce Impact from 

Peak Flow 

7. Enhance storm water treatment though Catch basin and BMP 
maintenance 
1. Provide educational opportunities of passive and active recreation 
2. Encourage investment in land (along water) for recreation / wildlife 
protection 
3. Expand parks, trails, and river walk system 
4. Examine the river and stream corridors and identify where 
additional access sites and river trails could be developed 
5. Enhance economic activity 

Goals # 4 
Create, Restore, and 
Enhance Recreational 
and Economic Uses 

6. Identify current and potential future locations for parks and 
recreational development 
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Goal Objectives 

1. Re-establish stream buffers and protect riparian corridors 
2. Identify and stabilize key erosion problem areas 
3. Protect key locations of threatened and endangered species and 
habitat 
4. Install storm drain markers 
5. Utilize habitat restoration techniques 
6. Reduce impact from vehicle fueling and washing 
7. Minimize effects of winter road maintenance 
8. Improve SESC Program 
9. Street Sweeping 
10. Review Ordinance 
11. Storage Procedures 
12. Natural Features Inventory & Assessment 

Goal # 5 
Restore and Protect 
Aquatic Life, Wildlife, 

and Habitat 

13. Treat "First Flush" of Storm Water runoff 
1. Encourage Participation in CREP Program Goal # 6 

Preserve and Protect 
Existing Agricultural 

Lands 
2. Encourage Agricultural BMPs 

1. Encourage Low Impact Development 
2. Include water quality as part of site review process 

Goal # 7 
Balance 

Growth/Development 
with Surface Water 

Quality 
3. Review zoning and tax programs 
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6 Identification of Critical Area 
 
A critical area is “the geographic portion of the watershed that is contributing a majority 
of the pollutants and is having a significant effect on the water body.”30  The critical 
areas are identified in an effort to narrow the geographic scope of the project, in order to 
make it manageable and to efficiently direct funding and effort where it is most needed.  
This results in the most economically efficient action being taken since the areas 
contributing the most pollution are targeted for correction.  
 
6.1 Inventory Methods 
 
6.1.1 Investigation 
 
General public and stakeholder meetings were utilized to gather information and tips 
from people representing varied interests.  Public works officials provided ideas on where 
they have had historic or anecdotal problems in the past and/or suspected problems were 
occurring.  These tips combined with other inventory methods provided a means to assess 
the entire watershed efficiently. 
 
Watershed residents and consultants have performed cursory visual inspection of the 
SASWA area of responsibility.  During the implementation phase of the IDEP the storm 
water conveyance system and surrounding areas will be screened and problem areas 
identified and documented with a GPS and photographed. 
 
Water quality monitoring programs exist at a handful of locations within the USW and 
surrounding areas.  Analysis of this data helped to close in on critical areas and provided 
some baseline data to monitor successes. 
 
Research into historical land use and urban development was used to identify critical 
areas in the USW.  Historical (pre-1960) industrial districts and commercial corridors 
were targeted because little or few records of their infrastructure are available.  Many 
buildings were constructed before environmental regulations were significant, and 
connections of septic and drains to storm water pipes or directly to the river is suspected. 
 
6.1.2 Evaluation 
 
An evaluation method31 was developed to help in assessing the SASWA area of 
responsibility and to identify critical areas.  The USW was divided into sub-districts 
based on working knowledge of the drainage systems.  Each sub-district was evaluated in 
six areas, each of which was prioritized.  Evaluation criteria are described below: 
 
 

                                                 
30 MDEQ’s “Developing a Watershed Management Plan for Water Quality: An Introductory Guide” 
31 Modeled upon that used for the Sand Creek WMP 
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Factor: Current Land Use 
Description: % Developed (Agricultural & Urban) in each sub-district 
Ranking Criteria: 

1. 0 – 25%  = 1 
2. 25 – 50%   = 2 
3. 50 – 75%  = 3 
4. > 75%   = 4 

 
Factor: Groundwater Vulnerability 
Description: Areas with High Groundwater Table (w/in 6 feet of surface) and/or 
Hydrologic Group A soils (rapidly infiltrate runoff) 
Ranking Criteria:  

1. < 1% of Area  = 1 
2. 1.1 – 2.0% of Area   = 2 
3. 2.1 – 3.0% of area = 3 
4. > 3.1% of Area = 4 

 
Factor: Erosion Potential 
Description: Based upon Erodibility Factor (Kw) 
Ranking Criteria:  

1. < 0.21   = 1 
2. 0.21 – 0.24   = 2 
3. 0.25 – 0.28  = 3 
4. > 0.28   = 4 

 
Factor: Surface Water Vulnerability 
Description: Area within 500 feet of surface water 
Ranking Criteria: 

1. 0 – 25%   = 1 
2. 25 – 50%   = 2 
3. 50 – 70%   = 3 
4. > 70%   = 4 

 
Factor: Septic Infrastructure 
Description: Method of treatment for wastewater produced 
Ranking Criteria:  

1. Separate Sanitary Sewer (construction inspection / records available) = 0 
2. Separate Sanitary Sewer (no construction inspection / records)    = 1 
3. On-site or Combined Sewer (residential)      = 2 
4. On-site or Combined Sewer (industrial / commercial)    = 3 

 
Factor: Historical Use 
Description: Land use of area prior to 1980.  This will identify areas with different types 
of infrastructure that already exist. 
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Ranking Criteria: 
1. Undeveloped        = 0 
2. Agricultural or Residential (average lot > 2.5 ac)  = 1 
3. Residential (average lot < 2.5 ac)   = 2 
4. Industrial / Commercial     = 4 

 
Each of the factors described above was weighted based upon the designated and desired 
uses of the USW (as shown in Table 26).  Scores below 10 were considered to be 
operating sufficiently, scores between 13 and 15 were considered moderately critical, and 
scores exceeding 16 were determined to be the most critical areas in the USW.  Table 26 
summarizes the results; Figure 10 illustrates the sub-districts.
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2. Nutrient Management – These practices focus on the nutrient cycle as it 

applies to agriculture.  Practices provide for the appropriate nutrients for 
crops while reducing the excess nutrients entering surface waters.  Proper 
nutrient management can also provide economic advantages to farmers, 
both in direct costs and long-term sustainability. 

3. Pest Management – Pest Management practices include techniques to 
minimize the pesticides and herbicides that can contaminate surface water 
and groundwater.  Through integrated pest management techniques the 
amount of these chemicals is reduced, improving natural habitat and 
minimizing human exposure to potentially dangerous chemicals. 

4. Conservation Buffers – Also known as vegetated strips, bio-filtration 
strips, or buffer zones.  The practice of leaving a natural area along a 
watercourse can reduce sediment, nutrient, chemical, and pathogen loads 
through natural processes while providing natural habitat and wildlife 
corridors. 

 
NOTE: The USDA, MDA, MDNR, and MDEQ have worked together to develop a 
Conservation Reserve Enhancement Program (CREP) for the State of Michigan, designed 
to address soil erosion, water quality, and wildlife habitat.  Farmers and landowners 
participating in CREP programs receive reimbursement for implementing practices and 
incentives to construct or maintain their efforts.  The program encourages filter strips, 
wetland restoration, field windbreaks, grass plantings, and riparian buffers within 
designated areas of concern, including all of Saginaw County. 
 
Additionally, the EPA has developed the following BMPs (detailed in their National 
Management Measures to Control Nonpoint Source Pollution from Agriculture) to 
complement the CORE 4, aptly titled “4 MORE”. 
 

5. Irrigation Water Management – This practice aims to reduce nonpoint 
source pollution caused or increased by irrigation systems. 

6. Grazing Management – Grazing and browsing animals can cause pollution 
through their daily activities (pathogens and nutrients in waste, erosion 
due to patterns and overgrazing).  Proper management of animals can 
prevent nonpoint source pollution.  This will be screened for proximity to 
established county drains. 

7. Animal Feeding Operations Management – Proper operations will 
minimize the impacts of animal feeding operations and waste discharges 
through runoff control, waste storage, waste utilization, and nutrient 
management. 

8. Erosion and Sediment Control – SESC measures conserve soils for 
farming operations while minimizing the amount of sediment reaching 
surface water bodies. 
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7.1.3 Construction BMPs 
 
Utilizing BMPs on construction sites is a common practice and is required by law, so to 
some extent, on all sites.  Construction BMP standards exist through several 
organizations.  Practices included target the following areas: 
 

1. Runoff Control – Controlling the volume and velocity of water that leaves 
a site is accomplished through practices of minimal land clearing and 
stable drainage paths. 

2. Erosion Control – The exposure of soils during construction has large 
potential for erosion.  Forms of soil protection, soil stabilization, and 
project phasing are utilized to control erosion. 

3. Sediment Control – Protecting the environment from sedimentation of 
eroded soil is accomplished through perimeter controls, sediment trap 
devices, and inlet protection for storm structures. 

4. Managerial Practices – The management of a construction site includes 
monitoring all aspects of a project.  These BMPs may include equipment 
storage and maintenance, training and educational programs, regular 
inspection and maintenance practices, waste control, and an assortment of 
other practices.  Ordinances requiring BMPs may also exist under this 
category. 

 
7.2 BMP Initial Screening and Selection 
 
BMPs are currently being reviewed by the steering committee, including initial estimates 
into cost.  This section will include cost estimates, landowner participation, and steering 
committee recommendations as the process progresses.  This process will be reviewed in 
the winter / spring of 2006.  Selection of BMPs will be an ongoing process and the 
SASWA will host public meetings with stakeholders or develop focus groups as needed 
for specific BMPs.  For example, if SASWA is selecting BMPs related to hydrology in 
agriculture, then representatives of the agricultural industry may be invited to form a 
focus group for BMP selection for hydrology. 
 
During the initial screening and selection process specific systems of BMPs will be 
developed during the implementation phase (early stage) of this watershed management 
plan.  The criteria for selecting site specific BMPs include: 
 

• The BMPs must meet the goals or criteria of the watershed plan 
• Effectiveness or appropriateness of the BMPs based on what the BMPs do and the 

site specific characteristics 
• Implementation costs 
• Expected life of each practice 
• Management costs 
• Acceptability of the practices to the land owner and community 
• Maintenance requirements 
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7.5 Continuation of BMPs 
 
This information is intended to be developed as the watershed plan is implemented.  It 
will help to identify the sources of the pollutants that are impairing the designated use of 
the watershed.  These will be separated into different management categories for 
remediation efforts.  Agencies or municipalities can identify those BMPs or tasks for 
which they are responsible and begin focusing on efforts to address these sources.  Once 
we have a firm grasp on what the estimated cost of implementation will truly be we can 
use the cost comparisons to determine the most economically effective BMP for 
implementation.  The following table has the proposed methods for utilization in 
comparison analysis and provides an example of the intent of this section, which can be 
filled out as this watershed management plan is implemented. 
 
Comparison of Best Management Practices to Goals for the USW 

SYSTEM BMP Total 
Units to 

Date 

Goals for 
the Project 

Unit Cost Cost-
Share 
Rate 

Bio-swales  3 10 $5/ft3 Flat rate 
Rain Garden 6 15 $7.50/ft3 Flat rate 

Bio-swales 

Bio retention 2 5 $10.00/ft3 Flat rate 
Sediment 
detention 

3 5 $5,000 ea. 75% 

Erosion 
control 
structure 

5 10 $1,750 ea. 75% 

Sediment 
retention/Erosion 
control structure 

Underground 
outlet 
diversion 

0 2 $750 ea. 75% 

 
 



70 

8 Existing Water Quality Efforts 
 
8.1 Saginaw River & Saginaw Bay RAP 
 
The EPA identified the Saginaw River and Saginaw Bay as an area of concern in 1987.  
The Phase I report (1988) provided a detailed inventory of the existing conditions in the 
area and set forth actions to remediate the problems.  A 1994 RAP update report revealed 
that many of the actions recommended had been successfully implemented or begun, and 
significant progress made in the region.  The Measures of Success report (2001) 
recommends refocused efforts for the RAP and sets forth measurable, attainable goals to 
de-list the Saginaw River and Saginaw Bay as an area of concern. 
 
8.2 County of Saginaw Storm Water Ordinance 
 
The SASWA worked for two years to develop a countywide Storm Water Ordinance to 
govern the storm water quality management and discharge control.  The ordinance was 
reviewed by Saginaw County’s legal advisors.  The municipalities in the SASWA passed 
resolutions of support for this ordinance.  The final draft of the ordinance is provided as 
Appendix E.  The ordinance was expected to be approved and implemented by the end of 
2006.  It has been noted recently that an opinion has been rendered by the Attorney 
General’s office that county’s do not have the authority to implement a county wide 
ordinance related to enforcement storm water quality and planning.  The opinion states 
that the specific state law does not give authority to a county.  This issue must be 
resolved before final action can be accomplished.  The SASWA as an authority formed 
under Act 233 of 1955 has the ability to invoke rules and delegate enforcement, this 
option will be investigated by the SASWA. 
 
 
8.3 MDOT Storm Water Management Plan 
 
The NPDES requirements resulted in Michigan Department of Transportation (MDOT) 
developing of a storm water management plan (SWMP) for their outfalls in MS4 areas.  
The Phase II storm water management plan, available online33, required MDOT to 
develop a storm water management plan for their facilities.  This plan addresses storm 
water pollution control related to MDOT activities.  In addition, the SWMP identifies 
responsibilities for implementing storm water management procedures and practices, 
staff training, public education and participation, program evaluation, and reporting. 
 
8.4 Saginaw County Department of Public Health 
 
The Saginaw County Department of Public Health has conducted surface water 
monitoring since 2003 for 19-21 sites within Saginaw County on the Flint, Bad, 
Tittabawassee, Cass, Shiawassee, and Saginaw rivers.  Monitoring for E. coli was 

                                                 
33 MDOT Phase II SWMP: http://www.michigan.gov/stormwatermgt/0,1607,7-205--114322--,00.html  
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conducted on each bank and at the river’s center for each location.  Monitoring is 
expected to exist annually, during recreational use periods (April – October). 
 
8.5 Saginaw Bay Watershed Initiative Network 
 
The Saginaw Bay Watershed Initiative Network (SBWIN) was created to enhance the 
quality of life in the Saginaw Bay Watershed by creating regional networks of on-the-
ground projects that demonstrate sustainability.  These projects are designed to link 
economic, environmental and community goals.  The partnership includes communities, 
conservationists, foundations, and businesses working together to balance the region's 
economic, environmental, and social goals.34 
 
SBWIN has created task groups to address various issues, including a water resources 
task group, with the goal of Addresses environmental issues of concern to watershed 
residents, particularly water quality issues. 
 
8.6 MDEQ 
 
The MDEQ has done extensive research into sediment contamination and dioxins in the 
Saginaw River and its tributaries.  Results can be found in the Phase II Tittabawassee / 
Saginaw River Dioxin Flood Plain Sampling Study (June 2003). 
 
8.7 Future Efforts 
 
As education and public participation plans continue to be implemented it is expected 
that water quality efforts in the Upper Saginaw River will increase.  They will be updated 
in this document as they develop. 

                                                 
34 SBWIN: http://www.saginawbaywin.org/  
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9 Informing & Education Plan 
 

9.1 Public Education Plan 
 

SASWA has established a Public Education sub-committee, charged with informing the 
general public and motivating them to take action.  The committee developed a Public 
Education Plan (PEP), which serves as an outline of actions to be taken. 
 
The PEP sets for the following vision statement: 

 
Increase the general public’s and business community’s knowledge involving the 
required elements (1 – 10) of the Public Education Plan (PEP) to become 
stewards of the Saginaw Area Storm Water Authority’s watersheds to improve 
storm water quality. 

 
The PEP can be found in its entirety in Appendix B. 

 
9.1.1 Activity Summary Sheets 

 
To monitor the effectiveness of programs and ensure that required elements are being 
met, activities are documented with summary sheets (see PEP, Appendix B).  The sheets 
outline the following information for each activity: 
 

• Title – A brief description of the activity 
• Target Audience – A description of what groups or population segments the 

program is designed to reach 
• Messages – A summary of the information or message intended to be received by 

the target audience 
• Description – A summary of the actual product or event 
• Timetable 

o Development – When the activity was developed 
o Implementation – When the activity was implemented 
o Evaluation – When the activity was evaluated 

• Responsibility –Lists person(s) or organization(s) is/are responsible for the 
activity 

• Budget – Anticipated cost of the activity 
• Delivery Mechanism – List of what form(s) of delivery will be used to get the 

message to the target audience 
• Measurable Goal – A description of how SASWA will gauge the effectiveness of 

the activity 
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9.2 Illicit Discharge Elimination Plan 
 

Training and education programs were also held as part of the Illicit Discharge 
Elimination Program (IDEP).  Community members were trained in two areas: storm 
water management and illicit discharge procedures. 
 
Members first participated in the MDEQ’s Construction Storm Water Management 
course to familiarize themselves with storm water management techniques.  The course 
also provided a background in basic soil erosion and sediment control techniques.35  
 
Illicit discharge response procedures covered basic information, Saginaw County 
response procedures, response criteria, basic investigation, and field problem solving.  
Appendix C contains the IDEP and program materials. 
 
9.3 Identifying Target Audiences 

 
Target audiences were identified by brainstorming based on known and suspected 
pollutants in the watershed.  Each pollutant source was analyzed for potential sources of 
pollution, and these sources were classified into target audience groups.  Target audiences 
include: 
 

• All watershed residents, businesses, industry, and visitors 
• Riparian-zone residents and businesses 
• Contractors, Developers, Builders, Landscapers, etc. 
• Owners of recreational vehicles such as boats, trailers and motor coaches.  

Attendees at RV and boat shows in Tri County area. 
• School districts and educational institutions 
• Municipal, village, city, township public works /services personnel and managers, 

hazardous materials team responders, fire chiefs / training officers, and 
emergency dispatchers. 

 
A complete description of the activities targeting each specific audience can be found in 
the PEP (Appendix B).  

 
9.4 Schedule of Activities 

 
A schedule of past and future activities designed to educate and inform the public is 
provided in Figure 11.  Summaries of activities are provided in Appendix B. 

                                                 
35 Program Details at: http://www.michigan.gov/deq/0,1607,7-135-3313_3682_3716-23997--,00.html 
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10.4.2.4 Toxic Substances36 
 
An extensive description of toxic substances exists, which is well beyond the scope of 
this report.  See the website listed in the footnotes (Rule 57) for more detail. 
 
10.4.2.5 Plant Nutrients 
 
(same as above, rule 60) sets limits upon the discharge of phosphorus from point sources 
of no more than 1 mg/L.  Additionally, Rule 60 States that “nutrients shall be limited  to  
the  extent  necessary  to  prevent stimulation  of  growths  of  aquatic  rooted,  attached,  
suspended,  and floating plants, fungi or bacteria which are or may  become  injurious  to 
the designated uses of the waters of the state.” 
 
10.4.2.6 Dissolved Oxygen 
 
(same as above, Rule 64) sets limits upon the dissolved oxygen content of waters of the 
state.  A minimum of 5 mg/L must be maintained in all surface waters to maintain 
beneficial use status. 
 
10.4.3 Additional Measurements 
 
In addition to monitoring the parameters set at the federal and state level monitoring of 
other parameters may help gage the success of the WMP.  The following measurements 
will be made to further monitor the success of the program. 
 
10.4.3.1 Flow Rate 
 
Monitoring of the volume and velocity of surface water in the USW will allow the 
SASWA to monitor the “flashiness” of the streams, as well as providing a means to 
measure success in limiting the excess runoff entering the stream. 
 
When looking at the entire area, making assumptions about the quality of the USW, 
based on flow rates of the Saginaw River, can be difficult and sometimes unreliable.  
This is due to the large size of the watershed, and the large size of the other watersheds 
affecting and contributing to the watershed.  Several large river systems contribute to the 
flow of the Saginaw River and pinpointing factors that relate to the flow of the system is 
difficult.   
 
On the other hand, flow can be monitored throughout the storm water system within the 
municipal areas of the USW.  After rain events, it is possible to gain helpful data from the 
flow of storm water through the area.  This data can be analyzed and used in many 
different ways.  One methodology is would be in developing a process to make decisions 
of the overall quality of the storm water collection system and whether or not it is 
functioning properly or needs improvements.  The watershed steering committee would 
                                                 
36http://www.state.mi.us/orr/emi/admincode.asp?AdminCode=Single&Admin_Num=32301041&Dpt=EQ
&RngHigh=  
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be involved in determining what data consultant should measure.  For example, the goal 
related to decreasing the sediment load in the Upper Saginaw could involve measuring, 
during a runoff event the turbidity or TSS entering a detention area at a point source and 
the outlet into a storm system.  Or measuring the sediment removed from private storm 
systems during maintenance procedures.  This gathered data can also help stakeholders 
and leaders make better decisions regarding land use planning for the region.  An 
extensive and informative storm water management plan for Saginaw County will be 
completed within a few years. 
 
 
10.4.3.2 Quality of USW in General 
 
Various scientific tests can be completed throughout the USW to monitor several 
different variables.  Yet one of the best evaluation methods available is to monitor the 
watersheds general recreational use in specific areas such as along the Saginaw River.  
One of the ultimate goals of the USWMP is to improve the quality of life within the 
watershed, which is evident by the amount of local / regional residents using the 
watershed.  This can be done by simply visiting various park and recreation areas along 
the Saginaw River and visually inspecting the amount of use taking part.  Significant 
information can be gained from taking simple notes of the general quality of these areas, 
such as: Are they clean?  Does the vegetation seem to represent a healthy water source?  
Is wildlife regularly present?  Are there foul odors or smells coming from the river?  Is 
there a presence of regular use by the public?  The data collected by these visual surveys 
will be documented, analyzed, and incorporated into the general planning of the 
watershed.  
 
Additional surveys could be done during fishing events on the river, such as the “Shiver 
on the River” event.  Document the number of fishermen / women registered for the 
event, comparison of catches for the annual event, size and quantity of fish.  Number of 
participants counted at a specific time on the days of the event.  Public surveys of 
participants to gain their perceptions of the river systems and existing water quality will 
help guide this document in future revisions.
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Table 33: Summary of Quantitative Methods 

Problem 
Addressed 

Evaluation Technique Priority Units of Measurement Measurable Goals Partners 

Pollution Reduction 
Calculations 2 Sediment Load 

Reduction (tons) 
Reduce sediment entering 
waterways 

ESTABLISH THROUGH 
SURVEY 

3 Number of Sites 
Implement BMPs on all sites 
according to schedule 
developed 

ESTABLISH THROUGH 
SURVEY 

Implementation of BMPs 

3 
Measured Units (i.e. 
Feet of bank 
stabilization) 

Implement at least the specified 
BMP 

ESTABLISH THROUGH 
SURVEY 

Cost/Benefit Comparison 5 Cost per Pollutant 
Removal ($ / ton) 

economic benefit of pollutant 
reduction > cost of BMP 

ESTABLISH THROUGH 
SURVEY 

Creel Surveys 4 
Number & Size of fish 
caught, number of 
fishers 

Develop baseline and increase / 
maintain warm water fisheries 

ESTABLISH THROUGH 
SURVEY 

MDEQ Biological Surveys 2 Fish, Habitat, Physical 
Water Quality 

Increased Ratings for Fish, 
Habitat, Physical Water Quality 

ESTABLISH THROUGH 
SURVEY 

Sediment 

Macro-invertebrate Studies 1 Water Quality 
Assessment 

Increase / maintain natural 
habitat & water quality ranking 

ESTABLISH THROUGH 
SURVEY 

Hydrology Hydrologic Analysis 2 Peak Flow (cfs) 
No increase in flow from new 
development, decrease flow in 
redevelopment 

ESTABLISH THROUGH 
SURVEY 

Pesticides & 
Herbicides 

Implementation of Managerial 
BMPs 2 

Number of BMPs 
implemented, Number 
of participants 

Implement BMPs according to 
schedule and track participation

ESTABLISH THROUGH 
SURVEY 
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Problem 

Addressed Evaluation Technique Priority Units of Measurement Measurable Goals Partners 

Pollution Reduction 
Calculations 2 Nutrient Load Reduction 

(tons) 
Reduce nitrogen & phosphorus 
entering waterways 

ESTABLISH THROUGH 
SURVEY 

2 Number of Sites 
Implement BMPs on all sites 
according to schedule 
developed 

ESTABLISH THROUGH 
SURVEY 

Implementation of BMPs 

2 
Measured Units (i.e. 
Feet of bank 
stabilization) 

Implement at least the specified 
BMP 

ESTABLISH THROUGH 
SURVEY 

Cost/Benefit Comparison 5 Cost per Pollutant 
Removal ($ / ton) 

economic benefit of pollutant 
reduction > cost of BMP 

ESTABLISH THROUGH 
SURVEY 

Creel Surveys 4 
Number & Size of fish 
caught, number of 
fishers 

Develop baseline and increase / 
maintain warm water fisheries 

ESTABLISH THROUGH 
SURVEY 

Water Quality Monitoring 3 
Nitrate and Phosphate 
monitoring (wet & dry 
weather) 

Develop baseline and monitor 
effectiveness of programs in 
reducing nitrogen and 
phosphorus 

ESTABLISH THROUGH 
SURVEY 

Macro-invertebrate Studies 2 Water Quality 
Assessment 

Increase / maintain natural 
habitat & water quality ranking 

ESTABLISH THROUGH 
SURVEY 

Nutrients 

MDEQ Biological Surveys 1 Fish, Habitat, Physical 
Water Quality 

Increased Ratings for Fish, 
Habitat, Physical Water Quality 

ESTABLISH THROUGH 
SURVEY 

Stream Clean-ups 3 Number of Volunteers 
at Event Increase Participation ESTABLISH THROUGH 

SURVEY 

Stream Restoration 2 Number and amount of 
logjams removed 

Assessment of logjam removal 
and woody-debris management 
techniques 

ESTABLISH THROUGH 
SURVEY Trash & Debris 

Trash Removal 2 
Amount (volume, 
weight) of debris 
removed 

Increase areas targeted for 
trash removal 

ESTABLISH THROUGH 
SURVEY 
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Problem 
Addressed Evaluation Technique Priority Units of Measurement Measurable Goals Partners 

MDEQ Biological Surveys 3 Fish, Habitat, Physical 
Water Quality 

Increased Ratings for Fish, 
Habitat, Physical Water Quality 

ESTABLISH THROUGH 
SURVEY 

Stream Monitoring 3 
Average Stream 
Temperatures (wet & 
dry weather) 

Maintain temperatures that 
meet requirements for Cold 
water & Warm water Fisheries 

ESTABLISH THROUGH 
SURVEY 

Riparian Buffer Analysis 4 
Miles of buffer strip, 
square miles of buffer 
strip 

Increase riparian buffer use, 
protection, and implementation 

ESTABLISH THROUGH 
SURVEY 

Thermal 

Impervious Surface 
Calculation 3 Square miles of 

impervious area 

Limit impervious area 
contributing runoff from new 
development and 
redevelopment 

ESTABLISH THROUGH 
SURVEY 

2 

Amount of organic 
matter to composting 
program (volume, 
weight) 

Increase use of composting 
program 

ESTABLISH THROUGH 
SURVEY 

Composting 

2 Survey number of 
households composting

Increase number of household 
compost operations 

ESTABLISH THROUGH 
SURVEY 

Organic Matter 

Water Quality Monitoring 4 Dissolved Oxygen (wet 
& dry weather) 

Develop baseline and monitor 
effectiveness of programs in 
increasing dissolved oxygen 

ESTABLISH THROUGH 
SURVEY 

Implementation of Managerial 
BMPs 2 

Number of BMPs 
implemented, Number 
of participants 

Implement BMPs according to 
schedule and track participation

ESTABLISH THROUGH 
SURVEY 

Visual Observation 3 Number of reports of oil 
sheens 

Decrease oil sheen 
observations 

ESTABLISH THROUGH 
SURVEY 

Oils, 
Chemicals, & 
Heavy Metals 

Implementation & 
Maintenance of Structural 

BMPs 
3 Number of Filters or Oil 

Separators installed 

Implement BMPs on all 
applicable sites according to 
schedule 

ESTABLISH THROUGH 
SURVEY 
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Problem 

Addressed Evaluation Technique Priority Units of Measurement Measurable Goals Partners 

Water Quality Monitoring 3 Pathogens / 100mL 
(wet & dry weather) 

Meet water quality standards 
(1000 E.coli/100mL for Partial 
Body, XX/100mL for full body 
contact) 

ESTABLISH THROUGH 
SURVEY 

Pet Waste Collection 3 Number of Sites Use of Bags ESTABLISH THROUGH 
SURVEY 

IDEP 1 Number of 
Disconnections 

Decrease illicit connection to 
storm system 

ESTABLISH THROUGH 
SURVEY 

Pathogens 

Cost/Benefit Comparison 5 
Cost per Pollutant 
Removal ($ / contact 
warning day) 

economic benefit of pollutant 
reduction > cost of BMP 

ESTABLISH THROUGH 
SURVEY 

Aerial Photography 3 Acres of protected 
wetlands No net loss of wetlands ESTABLISH THROUGH 

SURVEY 

Riparian Buffer Analysis 3 
Miles of buffer strip, 
square miles of buffer 
strip 

Increase riparian buffer use, 
protection, and implementation 

ESTABLISH THROUGH 
SURVEY 

Michigan natural features 
inventory 2 

Number of rare, 
threatened, and 
endangered species 
observed 

Increase frequency of rare, 
threatened, and endangered 
species 

ESTABLISH THROUGH 
SURVEY 

Fragmentation 
of Habitat 

MDEQ Biological Surveys 2 Habitat Quality Increase Habitat Quality ESTABLISH THROUGH 
SURVEY 

 
1 = High Priority to 5 = Lowest Priority 
The priorities established will be reviewed and revised by SASWA before the end of 2008 permit cycle period.
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10.5 Identifying Partners in Conducting Evaluation & Monitoring 
 
A survey of stakeholders will be conducted to brainstorm with potential partners in the 
evaluation and monitoring of the USW.  Potential partners already identified include: 
 
GOVERNMENTAL AGENCIES 
 
Federal 
 

 Natural Resources Conservation Service (NRCS) 
 Michigan National Guard  

Saginaw Armory,  
1800 S. Outer Drive 

 Shiawassee National Wildlife Refuge 
 

State 
 

 Michigan Department of Natural Resources 
 Michigan Department of Environmental Quality 
 Michigan Department of Transportation 
 Saginaw Correctional Facility 

 
County 
 

 Saginaw County Board of Commissioners 
 Saginaw County Public Health Department 

 
Municipal 
 

 Municipal Governing Boards / Commissions 
 Municipal Planning Departments 
 Municipal Departments of Public Services/Works 

 
EDUCATIONAL INSTITUTIONS 
 

 Saginaw Valley State University 
 Davenport University 
 Delta College 
 Central Michigan University 
 MSU County Extension Program 
 Saginaw Intermediate School District 
 Public Schools 
 Private / Parochial Schools 

 
COMMERCIAL & INDUSTRIAL  
 

 General Motors Corporation 
 Delphi Automotive Systems 
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 Dow Chemical Company 
 Dow Corning 
 Consumers Energy 
 Saginaw Chamber of Commerce 
 Saginaw Board of Realtors 
 Waste Management, Inc. 
 Imco Recycling (Alchem Aluminum) 
 Golf Courses 
 Developers 
 Contractors 
 Saginaw Home Builders Association 
 Automotive Dealers / Repair / Service 
 Others from list in Appendix 

 
AGRICULTURAL AGENCIES / REPRESENTATIVES 
 

 Saginaw County Soil Conservation District 
 Farm Bureau 
 MSU Cooperative Extension agency 
 STRESS Farmers* 
 Corn, Soy Bean, Sugar Beet Growers Associations 
 Other identified Agricultural Organizations, Co-ops or Groups 

 
*STRESS Farmers is an informal group of area farmers fro the southwest portion of Saginaw 
County that meet and bring in technical / legal experts to lecture on agricultural issues in their 
industry. 
 
ENVIRONMENTAL / CONSERVATION GROUPS 
 

 Saginaw Bay WIN 
 Saginaw Valley Audubon Society 
 Ducks Unlimited 
 Pheasants Forever 
 Michigan United Conservation Clubs (MUCC) 
 Lone Tree Council 

 
10.6 Methods & Procedures 
 
The methods and procedures to be utilized in this document will be developed by input 
from the SASWA executive committee or an appointed watershed steering committee 
selected by the SASWA.  It is anticipated that the methods and procedures will be 
developed in response to action items from the members SWPPI documents.  This section 
will need to be revisited and revised by December, 2008. 
  
10.7 Implementation Schedule 
 
Many aspects of this watershed management are scheduled to begin in 2006 and 2007 by 
members of the SASWA.  The action plan from which the members SWPPI documents 
has an associated implementation schedule explained in the document.  Items that are to 
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started before 2008 or must be completed by 2008 are considered short-term goals or 
objectives.  If an action item is scheduled for a start after 2008 or to be completed after 
2008 it will be considered a long-term goal or objective.  The SASWA has identified 
many objectives within this action plan that are already action items being implemented 
by members of the SASWA due to other programs administered by the MDEQ’s other 
divisions.  For example, most members have already instituted cross connection surveys 
of their sanitary systems and completed these tasks.  Some members of the SASWA 
already have NPDES permits to discharge from CS systems and have completed a host of 
action items to maintain compliance with these existing permits.  
 
The sustainable implementation schedule for this watershed management plan will in 
some aspects be tied to the SASWA member’s NPDES permit cycle.  In general if an 
action item is deemed to be completed in the current permit cycle it will be construed as a 
short-term goal.  If an action item is scheduled or determined that it cannot be completed 
or started in a current permit cycle but may be addressed in a future permit cycle, it will 
be considered a long term goal. 
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Conclusions 
 
The writing of this plan was completed based on the knowledge that it is a dynamic 
document and will be updated on a regular basis.  It is a baseline document meant as a 
starting point for Watershed Planning for implementation of BMPs that will impact the 
known pollutants as directed by the public input and the RAP for the Saginaw Bay 
region.  This plan summarizes the implementation process but does not present a total 
implementation plan at this time.  This watershed management plan has tried to put in 
place documentation of the perceived problems, short term and long term goals, and 
provide a list of BMPs to solve some of the problems.  It is to be developed into a more 
inclusive document to provide a good basis for a plan of action to effectively decrease the 
pollutant load associated with storm water runoff into our areas water resources.   
 
11.1 Engineering & Management 
 
A coordinated engineering effort needs to be developed for the watershed.  Education of 
local firms is probably the best method to pursue to have an impact on the watershed.  It 
would be beneficial to develop a working relationship with the NRCS engineers and 
MDEQ regional staff and develop a systematic approach to the education and how it will 
be implemented.  Recommendations for the future are: 
 

• Establish watershed education for engineers to help them understand the impacts 
their designs have on the watershed. 

• Develop clear design guidelines for storm water BMPs for implementation in the 
watershed. 

• Define roles for coordinators of environmental agencies to act as watershed watch 
groups. 

• Encourage Low Impact Development through education and support of the 
regional development industry. 

 
11.2    Nutrient Management in the watershed 
 
Engage the local Michigan State University Cooperative Extension with their education 
programs and incorporate their educational materials into the Public Education Plan 
prepared by the SASWA.  This will be helpful in getting the education on nutrients 
entering the storm water runoff out to both urban and rural residents. 
 
11.3 Issues needing further investigation 
 
Farmland Preservation:  Conversion of prime agricultural lands and undeveloped areas 
into commercial and residential uses will increase within the watershed.  There will also 
be a modest amount of brownfield redevelopment taking place that may serve to stabilize 
some sites along the river frontage and upgrade storm water infrastructure to take into 
account the proposed BMPs for this watershed.  The public understands the need to 
preserve open spaces and farmland in the region, however there has not been an 
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overwhelming movement to place these lands in a conservancy or to keep it zoned with 
current or historical land use.   
 
On-site Septic Disposal Systems (OSDS): This has been identified as one of the sources 
for nutrients and pathogens in the storm water system for the rural areas of the watershed.  
The urbanized area of Saginaw may still have some illicit connections, but the larger 
municipalities are confident that their earlier screening of sanitary connections alleviated 
some of the pathogen problems.  The OSDS is probably a large contributor to pathogens 
in the watershed.  This is not to downplay communities in the upstream reaches of the 
major rivers feeding the USW CSO and SSO conditions.  Since the OSDS is often looked 
upon as a groundwater contamination source it may have been overlooked in the past.  
But today we recognize it as a source of contaminants to our open storm water 
conveyance systems in rural areas.  Steps are going to be taken over the next 3 years that 
should identify areas of concern for failure of OSD Systems and screen these areas for 
failing systems.  Additionally, education of homeowners and development of a point of 
sale inspection procedure may help keep the failures of OSDS to a minimum. 
 
Domestic Animal Operations: The agricultural industry is currently receiving 
information on proper disposal of animal waste products and the USW does not have 
large-scale dairy or meat production units.  However, the small hobby farms with 
domestic livestock or kennels, and other concentrated animal rearing areas can be within 
close proximity to the numerous open drains in the region.  Owners of these high-density 
domestic animal facilities need to educated on proper excrement disposal and not to 
dispose of animal feces in area drains as has been witnessed in outlying areas of the 
county. 
 
Sewage and Municipal Waste: Concerns have been voiced about CSOs and SSOs in the 
region’s rivers.  Education needs to be performed to explain to residents that the City of 
Saginaw and a portion of Saginaw Charter Township in CSO areas release a treated 
discharge during precipitation events which is a treated supernatant from the holding 
systems, not untreated wastes.  That is not to say that there is not untreated releases from 
outdated and poorly functioning municipal systems upstream from this watershed that are 
contributing to a long standing problem and source of human body contact warnings.   
 
Also, we need to determine if disposal of sludge on agricultural land is following 
established procedures to assure it is injected into the soil and not in a position to be 
impacted by runoff events.  Some testing in various drains near disposal sites after 
precipitation events may provide the answers to this question.  Precautions need to be in 
place to ensure proper enforcement of the disposal regulations or water quality 
ordinances.  
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12 Outline for Action 
Below we have developed tables that depict various designated uses in the watershed, the 
impairments that affect the uses, and goals/objectives that SASWA will implement to 
address the problems.  These tables can be used by adding additional columns related to 
time frame, responsibility, more specific actions, and measurable goals for adaptation to 
the SWPPI. 
 
12.1 Restore Impaired Designated Use 
 
12.1.1 AQUATIC LIFE AND WILDLIFE 

 

Impairment Source Action Plan 

Review of drain 
maintenance reports when 
applicable. 

Provide a report on stream 
banks during dry weather 
screening. 
Provide reports to 
applicable agency for 
follow up. 
Reduce the amount of 
erosion and sedimentation 
by: 
-limiting human access by 
foot travel, mountain 
biking, ATV, Horse, etc… - 

Stream Banks 

Implement bank 
stabilization measures when 
budgets permit. 

Screen all crossings 
Document improper 
maintenance and grading of 
unpaved roads and 
crossings Road Stream Crossings 

 
Provide documentation to 
appropriate agency for 
action. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sediment 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Road & Drain Ditches 

Train CVT and Road 
Commission staff to 
identify erosion in these 
drainage systems. 



91 

Establish vegetation to 
prevent erosion in areas 
reported. 

CVT staff certified as Storm 
Water Operators  

Develop procedure to report 
sites of improperly designed 
and maintained SESC 
measures 

Construction Sites 

Enforce County SESC 
ordinance as necessary. 

Educate the public on 
proper ways to dispose of 
suspended soils (washing of 
cars, homes, driveways, 
ect.) 
 
Direct flow to grassy areas 
 

Vegetated buffer strips 

Hold first flush storm 
events for specified time 
period. 

Urban Runoff 

Use of bio-swales, rain 
gardens, vegetated 
waterways. 
Document areas of poor 
drainage designs, failing 
drain structures, and poor 
erosion control practices. 
CREP Strip education 

Buffer strips by drains 

 
 
Sediment Continued 
 
 
 

Agriculture Runoff 

Educate farmers on BMPs 
Promote good practices. 

 
 
 
 
Pesticides 

Agriculture Runoff 
 

Encourage the importance 
of planting buffer strips 
around the perimeter of 
property 
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Educate farmers on proper 
use of fertilizers 
 
Encourage farmers to use 
trained staff 
 
Encourage farmers to have 
Ag industry apply 
Educate public on proper 
applications to residential 
property  
lack of buffer strips on 
private property  

 
 
 
 
 
 

Urban Runoff 

Educate on the harmful 
effects of mowing too close 
to lake edges 
Educate on illicit discharges 
and all other improper 
disposals of waste through 
the storm drain system 
Encourage use of bio-
swales and other BMPs 

Storm Drains 

Identify areas of concern 

Educate on the importance 
of proper vehicle 
maintenance to reduce 
amount of hazardous 
substances leaking onto 
impervious surfaces 
Implement proper BMPs for 
these pollutants 
Encourage businesses to 
have spill kits handy for 
clean up and disposal 

Spill kits for CVT parking 

 
 
 
 
 
 
 
 
Oils, Chemicals, Heavy 
Metals 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Impervious Surfaces 
 
 
 
 
 
 
 
 
Impervious Surfaces Spill kits for educational 

institutions 
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Educate on the importance 
of properly disposing of 
wash water for residential, 
commercial, and industrial 
purposes Washing 

Assure no connections to 
storm system drains 

 
 
 
 
 
Oils, Chemicals, Heavy 
Metals continued 

Industrial Waste 

Educate public on illicit 
connections and the 
improper disposal of 
industrial wastes into storm 
systems 

  
12.1.2 AGRICULTURE 
 

Impairment Source Action Plan 

Educate owners of storm 
water detention systems on 
proper O & M. 
Develop a program to 
inspect detention basins for 
proper function 

 
 
 
 

Storm Water Runoff 

Educate agriculture on 
BMPs to slow runoff from 
property 
Ensure drainage system is 
functioning properly, yet 
not a rate that allows storm 
water to drain too fast from 
a site. 
Retrofit BMPs to drainage 
systems that may be 
outdated 

 
 
 
 
 
 
 
 
 

Hydrology 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Historic Uses 
 
 
 

 
Develop a screening 
program to look for areas of 
concern. 

 
 
12.1.3 PARTIAL BODY CONTACT 
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Impairment Source Action Plan 

Screen for point sources of 
illicit connections to storm 
water collection system and 
correct. 
Map areas in the county that 
do not have access to CVT 
sanitary systems 
Screen for failing OSDS on 
a regional basis. 

 
 
 
 
 
 

On-Site Septic Disposal  
Systems (OSDS) 

 
 
 
 
 
 
 

Educate the public about 
septic systems that were 
improperly installed or 
failing. 

 
 

E. coli Bacteria & other 
human coliform 

pathogens 
 
 
 
 
 
 

Animal Waste 

Teach residents the 
importance of disposing of 
household pet waste 
properly. 
Determine if septic 
discharge is contaminating 
the ground water, if 
possible. 
Identify areas where septic 
systems are illicitly 
connected to storm water 
conveyance system and 
correct. 

Septic Systems 

Educate the public on 
proper maintenance of 
septic systems. 
Educate the public on 
proper disposal of 
household pet waste. 

 
 
 

Animal Waste 
 
 
 

Educate hobby farm owners 
/ kennel owners of the 
importance of proper 
disposal of domestic animal 
waste. 

 
 
 
 
 
 
 

Nutrients 
 
 
 
 
 
 
 
 
 
 

Household Chemicals 

Educate public on the 
importance of disposing of 
various household cleaning 
chemicals and washing 
detergents properly 
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Address areas of heavy 
runoff from farm fields into 
the storm water collection 
system. Agricultural Runoff 
Educate farmers of the 
proper way to apply 
fertilizer to crops. 
Address areas of heavy 
runoff into the storm water 
collection system 
Educate residents of the 
proper way to apply 
fertilizer to lawns and 
gardens. 

Urban Runoff 

Educate about soil testing 

 
 
12.1.4 FULL BODY CONTACT 
SAME AS PARTIAL 
BODY CONTACT 

SAME AS PARTIAL 
BODY CONTACT 

SAME AS PARTIAL 
BODY CONTACT 

 
 
12.2 Protect Threatened Designated Use 
 
12.2.1 PUBLIC WATER SUPPLY 
 

Impairment Source Goal 

Screen for illicit 
connections to storm water 
conveyance system 
Upgrade or eliminate 
improperly installed OSDS  

On-site Septic Disposal 
Systems (OSDS) 

Educate owners on proper 
maintenance of OSDS 

Wildlife 

Implement strategies (BMP) 
to control the abundance of 
waterfowl (Canada Goose) 
waste through plantings 

 
 
 
 
 

E. coli bacteria & 
Pathogens 

 
 
 
 
 

Wastewater Treatment 
Plants 

Identify facilities that are 
outdated and incapable of 
handling increased flows, 
which result into premature 
discharges into waterways 
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Educate public on what 
treated discharge is 
Ensure septic discharge is 
not contaminating the 
ground water 
Address areas where septic 
systems are illicitly 
connected to storm water 
conveyance system. 

On site Septic Disposal 
Systems (OSDS) 

Educate the public on 
proper maintenance of 
septic systems. 
Educate the public on 
proper disposal of 
household pet waste. 

Animal Waste Educate hobby farm owners 
of the importance of proper 
disposal of domestic animal 
wastes 
Educate public on the 
importance of disposing of 
various household cleaning 
chemicals and washing 
detergents properly Household Chemicals 

Assist MMWA with 
advertising clean up & pick 
up days 
Identify areas of heavy 
runoff from farm fields into 
the storm water collection 
system Agricultural Runoff 
Educate farmers of the 
proper way to apply 
fertilizer to crops 
Identify areas of increased 
runoff into the storm water 
collection system 
Educate residents of the 
proper way to apply 
fertilizer to lawns and 
gardens 

Nutrients 
 

Urban Runoff 

Promote vegetated buffer 
strips 
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12.2.2 WARM WATER FISHERY 
 

Impairment Source Action Plan 

Stream Banks 

Identify areas where bank 
erosion is occurring due to 
human/ domestic animal 
use and/or poor bank 
stabilization. 

Road Stream Crossings 

Identify river and stream 
crossings with improper 
grading, improper 
maintenance, and unpaved 
surfaces. 

Road & Drain Ditches 

Inspect and ensure the 
proper amount of native 
vegetation is established 
and maintained. 
Ensure all current and 
future sites are maintaining 
proper Soil Erosion and 
Sediment Control methods 
Inspect sites for compliance 
with SESC 

Construction Sites 

Enforcement of soil erosion 
sediment control permit 
Educate public on how to 
reduce the amount of 
suspended solids Urban Runoff 
Street sweeping and CB 
sump cleanouts. 
Identify areas of poor 
erosion control methods.  
 

Sediment 

Agriculture Runoff Encourage the 
establishment of buffer 
strips around farm 
perimeters 

Nutrients SAME AS IN PUBLIC 
WATER SUPPLY 

SAME AS IN PUBLIC 
WATER SUPPLY – 
Educate residents how algae 
blooms from excess 
nutrients is harmful and 
how to reduce its growth 
through the reduction of 
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dissolved oxygen into the 
watershed. 
Identify areas in storm 
water detention system that 
are not functioning 
improperly  
Educate residents on the 
importance of decreasing 
the amount of impervious 
areas when developing new 
land. 
Educate residents and 
developers on Low Impact 
Development (LID) 
Review of discharge 
guidelines for the county 

Storm Water Runoff 

Implement BMPs to 
properly detain runoff 

Hydrology 

Dam Discharges 

Ensure all dams within the 
watershed are functioning 
properly, inspected and 
supervised regularly. 
Educate residents on the 
proper way to apply 
fertilizers, herbicides, and 
pesticides,  Agriculture Runoff 
Develop guidelines on the 
correct way to plan 
buffer/filter strip BMPs 
Educate residents on the 
importance of planting 
buffer strips and the 
negative impacts of mowing 
too close to a waterway 

 
 
 

Pesticides 
 
 
 
 
 
 
 
 

Pesticides continued 

 
 

Urban Runoff 
 

 
continued 

Educate residents on the 
proper volume, timing, and 
location (not by CBs) for 
applying fertilizers to 
lawns. 

Oils, Chemicals, Heavy 
Metals Storm Drains 

Educate the public on the 
proper disposal of 
household wastes and the 
negative impacts they have 
on the watershed. 
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Assist MMWA & SCDPH 
in coordinating waste pick 
up 

Impervious Surfaces 

Encourage residents to 
maintain vehicles to prevent 
hazardous liquids from 
leaking onto impervious 
surfaces. 

Washing 

Educate residents on the 
proper way to wash vehicles 
and the harmful effects of 
connecting washing 
machine discharges directly 
to storm water conveyance 
systems 

Industrial Wastes 

Locate areas of illicit 
connections and the source 
of improper waste disposal 
into storm water systems 

 
The action plan that has developed commitments, implementation schedule and 
budgetary considerations for the action items is in Appendix H of this document. 
 
12.3 Promote Desired Use 
As mentioned earlier in this plan, seven desired uses of the watershed have been 
established through the PPP, surveys, and stakeholder meetings.  It is important to the 
SASWA that these uses be addressed and promoted through the establishment of 
measurable goals.  Below, each desired use is explained, as are the goals to promote 
them. 
 
12.3.1 Recreational Boating 
The SWR is unique because it provides a natural resource for residents and visitors to 
travel by boat to many different areas in the watershed.  In fact, if one wanted, he or she 
could launch a boat at one of the many public accesses along the Saginaw River and 
travel anywhere in the world that is accessible via the oceans – entirely by boat.  
Recreational boating in the SRW consists of both motor/sail boating, and paddling 
(canoe/kayaking).    
 
Using Downtown Saginaw as a starting point, a boater can travel upstream or 
downstream for many miles.  Along the way, boaters are presented with settings that 
represent both the industrious and natural settings of the area, including the Crow Island 
State Wildlife Area and the Shiawassee Federal Wildlife Refuge.  Facilities are also 
available to boaters that allow them to moor vessels and tour Saginaw’s many amenities, 
from Old Saginaw to Ojibway Island. 
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A goal of the USWMP is to continue promoting and providing safe and healthy access 
for the public to the Saginaw River and its many tributaries.  This includes the active 
pursuit of healthy watershed practices and BMPs, which will enable recreational boating 
to be joined with full body contact activities such as swimming and water-skiing.  This is 
the “wish list” goal for the watershed.  The short-term goal is for partial body contact and 
50% less body contact warnings. 
 
12.3.2 Business Opportunities 
Municipal areas within the USW owe much of their existence and growth to the 
watershed itself.  The tributaries and the Saginaw River have provided a means of 
transportation of goods and industry for over two centuries.  From the early days of 
timber cutting to the current delivering of various aggregates and promotion of tourism, 
the SWR will always serve as an important factor of the local economy.  It is important 
that an effective plan is in place that will both allow for future development along the 
river and protect its adjacent natural environment.  
 
Industry along the river is an important source of income to the local economy.  Saginaw 
is a busy port, but lake freighters can no longer come up the river with full loads of 
construction materials for the aggregate docks that line the river.  Nor can these freighters 
leave with full holds of agricultural products because of sediment deposition in the river. 
 
But, the natural environment also accounts for a significant amount of the revenue 
generated.  For example, the walleye fishery in the river attracts visitors from around the 
country, which in return generates a good sum of money for area businesses that range 
from sporting goods stores, to restaurants, to hotels.  The winter “Shiver on the River” 
festival has been generating income for the Saginaw region for many years now and will 
continue to do so for years to come if this valuable warm water fishery is nurtured.   
 
The Saginaw River’s potential for generating revenue into the local economy can be 
looked at from many different angles.  Yet, the health of the USW can be the deciding 
factor on a healthy impact or unhealthy impact.  It is the USWMP’s goal to implement 
actions that will protect, promote, and preserve the quality of the USW.  A continued 
upward trend in the quality of the USW will lead to its continued economical contribution 
to the local area. 
 
The goal is to continue to provide opportunities for business, both industrial, construction 
materials and recreational to grow along the river by lessening the sediment load and 
decrease body contact warnings. 
 
12.3.3 Access and Use of Public Areas 
The USW provides the public with a variety of areas for general use.  In general, parks, 
boat launches, river walks, and public docking, are all located throughout the USW.  
These areas draw the public to the Saginaw River and provide an easy means of access to 
the recreational areas surrounding it.  It is a main goal of the USWMP to preserve these 
areas in a way that continues providing safe and healthy access to the public.  It is also a 
goal of the USWMP to pursue other areas that could be turned into public access 
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facilities.  A variety of areas for public use that are maintained in a healthy and efficient 
manner will only improve the quality of living in the local community. 
 
12.3.4 Outdoor Sporting Activities 
The USW is a potpourri of outdoor sporting activities, including fishing, swimming, and 
hunting.  The quality of these highly pursued activities depends directly on the health of 
the USW.   
 
Recreational hunting is very popular throughout the watershed and it is a major goal of 
the USWMP to preserve and enhance the local natural resources which wildlife depends 
on.  Although waterfowl hunting activities take place at a much higher rate in the 
surrounding watersheds, their quality of life is directly affected by the USW.  From 
habitat to food sources, it is important that the USW is protected to effectively preserve 
the areas long history of being a major migratory resting area for migrating birds and 
waterfowl. 
 
The USW happens to be one of the main travel ways for walleye on their annual 
springtime spawning runs.  In addition, the USW provides an excellent fishery in general 
for multiple warm-water species.  It is obvious that this fishery is directly impacted by the 
water quality of the USW, and the goal is to continue pursuing BMPs that improve water 
quality of the USW.  Unfortunately, some restrictions have been placed on various 
species warning against human consumption.  This is due to the watershed health of the 
USW and other watersheds located upstream.  It has been noted that the fish consumption 
warning for walleye has improved for the better in 2005.  This goal of consumption 
warning abatements should be a long-term goal extended to other species in the 
watershed.   
 
In addition, Recreational fishing has always been part of the community and it is 
important that this heritage continues.  It is also essential that the USW be preserved and 
protected because of its diverse effect on watersheds located downstream, including the 
Lower Saginaw River and the Saginaw Bay. 
 
Swimming in general and other sports that include full-or partial-body contact have been 
jeopardized by body contact warnings from health departments.  By following the goals 
and objectives set forth in the USWMP, recreational swimming – and other activities 
requiring any type of body-contact with the local water – will become a healthy sport that 
is safe and enjoyable for all public.  The use of parks and public recreation areas within 
the USW will also be impacted positively by the USWMP and in its best management 
practices. 
 
12.3.5 Planning and Development 
The area around and within the USW continues to experience a change in land use.  
Farmland is constantly being encroached upon by new development.  Although growth 
and development is important to the economic health of the community, it is essential 
that they are managed and implemented in an efficient manner with the quality of surface 
water in mind.  The increase of impervious surfaces will increase the flow of storm water 
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into the USW.  But, with stakeholders and SASWA working together to implement 
quality watershed management practices, the increase in storm water – especially runoff 
that is contaminated – will be limited and maintained effectively.  SASWA and its 
members will work in conjunction with local developers and planners to ensure that 
actions are taken that will promote and protect the USW. 
 
12.4 Plan for Updating and Revising 
 
This document will go through a review process either through the steering committee 
(executive committee of the SASWA) or via stakeholder focus group.  This document 
must be reviewed by 2008.  However, this document has had a review and comment 
period that has already required revisions suggested by the MDEQ.  Therefore, the 
review/revision process will begin in January 2009 when the short and long term goals 
are assessed.  At that time if there are significant changes in the short and long-term goals 
there will be revisions to this plan based on those changes.. 
 
If there are no changes as described above, then sections of this watershed management 
plan that will be revised before the end of 2013.  The schedule for the review could be as 
follows: 
 

Section to Review Proposed Review Month/Year 
Section 5 January 2012 
Section 6 February 2012 
Section 7 March 2012 
Section 8 April 2012 
Section 9 May 2012 
Section 10 June 2012 
Section 11 July 2012 
Section 12 August 2012 
Sections 1-4 September 2012 
Watershed Management Plan - complete January 2013 
 
12.5 Plan for Conflict Resolution 
 
In the event of the necessity for conflict resolution in the planning process, parties 
involved may bring the conflict issues to the Executive Committee of the SASWA and 
have the issue(s) placed on the agenda for the Executive Committee. 
The following procedure will be used: 

 Make contact with the Executive Committee in writing and request to be placed 
on the agenda. 

 Attend the executive committee meeting and present information related to the 
agenda item. 

 The Executive Committee will vote on the issues or render a decision as to how to 
proceed to resolve the issue. 
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 The Executive Committee will decide if the entire membership should be 
involved in the resolution of any conflict.   

A majority vote by either the executive committee and/or the general board will 
determine the decision in difficult issues or conflict resolution.  The SASWA already has 
a procedural history of documenting meeting minutes for each meeting and posting these 
minutes on the web site.  These minutes will document different points of view and 
resolutions of any conflicts. 
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BMP Guides! 
 
EPA’s National Management Measures to Control Nonpoint Source Pollution from 
Agriculture 
 
MDA Website 
 
National CREP website 
 
EPA Interactive Website 
 
http://www.epa.gov/owow/nps/ 
 
http://www.lid-stormwater.net/ 
 
MDEQ TMDL Dev. Schedule 
 
USGS Water Resources Data Books (1961, 1970, 1980, 1992, 1993) 
 
http://www.state.mi.us/orr/emi/admincode.asp?AdminCode=Single&Admin_Num=3230
1041&Dpt=EQ&RngHigh=
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