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1. Purpose 

The Surface Water Intake Protection Program (SWIPP) for the City of Traverse was undertaken as a 

proactive approach toward protecting the drinking water supply. Currently, this is a voluntary 

program being encouraged by the State of Michigan pursuant to the 1986 amendments to the Federal 

Safe Drinking Water Act. The SWIPP is implemented at the local level with coordination through the 

Source Water Protection Team (SWPT).  

The main purpose of the program is to protect the area's public water supply system from 

contamination.  Determining the area that could impact the existing drinking water intake is the first 

step towards providing this protection. The City’s water is obtained from a surface water intake 

located in East Grand Traverse Bay. Water is then treated and distributed to customers in the City, as 

well as customers in Garfield Township, Peninsula Township, and Elmwood Township.  

The Source Water Protection Area (SWPA) is defined by determining the area within and 

surrounding East Grand Traverse Bay that has the potential to contaminate the water supply. Once 

the SWPA is defined, existing and potential sources of contamination within that area are identified. 

Finally, methods to manage the SWPA and minimize any threats to the existing municipal water 

supply are considered and implemented if appropriate. The SWIPP also can serve as an aid in 

selecting new water sources.  In order for the program to be successful, residents and water users in 

the area must be made aware of what the program is and what its benefits are through public 

education efforts. 

This plan was developed with technical support from Prein&Newhof. 
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The Michigan Department of Environment, Great Lakes, and Energy (EGLE) Source Water 

Protection Program guidelines include seven major elements. This written plan details the seven 

elements of the Traverse City Surface Water Intake Protection Program.   

1. Overview of program and roles and responsibilities (Chapter 1)

2. Wellhead Protection Area delineation (Chapter 2)

3. Potential sources of groundwater contamination (Chapter 3)

4. Wellhead Protection Area management (Chapter 4)

5. Contingency Plan (Chapter 5)

6. New well siting (Chapter 6)

7. Public participation and education (Chapter 7)

The various action items are summarized in Chapter 8 for future implementation. The lead agency 

for the SWIPP is the City of Traverse City. 

1.1. Benefits 
The development of a SWIPP offers many benefits. These include: 

 Protection of public health and the environment. 

 Protection of the City’s economic investment in its public water supply system.  

 Protection of private wells in the SWPA.  

 Proactive method of reducing potential contamination before it occurs. 

 Identification of potential sources of contamination that could threaten the water supply.   

 Identification of areas that should be protected and monitored. 

 Priority cleanup of contamination sites within the SWPA.  

The Traverse City region is known for community engagement in environmental issues and 

takes pride in its natural resources. It is anticipated this effort to protect the City’s source water 

will have many advocates and opportunities for collaboration.  
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1.2. Water System Description 

Service Area 
The City of Traverse City water system is a regional system, providing water to 

approximately: 

 15,678 customers in the City of Traverse City, 

 25,870 customers in Garfield Township,  

 1,608 customers in Peninsula Township, and  

 480 customers in Elmwood Township/Greilickville.  

The water system is estimated to serve a total population of approximately 43,636. There 

continues to be growth in the service areas surrounding the City, particularly in Garfield 

Township. 

System Description 

Early construction of the area water system dates back to the late 19th century and included a 

surface water intake in West Grand Traverse Bay as well as hollowed-out pine logs used as 

pipes. Iron pipes gradually replaced wooden ones, and a new water intake was constructed in 

1965 to replace the original intake, located in East Grand Traverse Bay.  

The intake is located approximately 4,000-feet offshore in East Grand Traverse Bay, 

submerged at a depth of approximately 40-feet. Water is treated at the Water Treatment Plant 

and distributed to customers in the City. In addition, the City provides water for wholesale 

customer communities of Garfield, Peninsula, and Elmwood Townships.  

A map of the City’s water system including approximate intake location is presented in 

Figure 1. 

1.3. Source Water Protection Team 
The City of Traverse City is responsible for the SWIPP and is committed to its development and 

ongoing implementation. The City will oversee and participate with the SWPT. The SWPT is a 

diverse group of members representing various interests in the region. An active and engaged 
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SWPT is essential to the long-term sustainability and effectiveness of the SWIPP. Members 

serving on the SWPT include:  

 

Jackie Johnson Superintendent, Traverse City Water Treatment Plant 
Ms. Johnson oversees the daily WTP operations including water quality testing and managing 
capital improvement projects. Ms. Johnson holds an F-1 operations certificate and has 30 years of 
experience in the water industry. She will serve as the lead contact for the City on the team and is 
responsible for administering the SWIPP. 

 
Art Krueger, P.E. Director of Municipal Utilities, City of Traverse City 

Mr. Krueger is responsible for planning, directing, and supervising all aspects of the City's Public 
Utilities, including wastewater collections and transmission systems, stormwater collection and 
treatment systems, and water treatment and distribution systems. He came to the City with 20 
years of experience with various consulting engineering firms and served as the WTP 
Superintendent for Traverse City before taking on his current Director role. He will be assisting 
with all areas of the SWIPP. 

 
Claire Karner, AICP Director of Planning & Zoning, East Bay Charter Township 

Since 2019, Ms. Karner has held the director position at the East Bay Charter Township Planning 
and Zoning Department. The Department is responsible for directing activities at the Township, 
including managing land use through implementation of the Township zoning ordinances. She has 
prior experience working as a Community Planner with Land Information Access Association and 
Becket & Raeder. She will be assisting with formulation of land management strategies in the 
Source Water Protection Area as well as public education efforts. 

 
Gregory O. Carpenter, P.G. Chief of Environmental Compliance, United States Coast Guard 

As Chief of Environmental Compliance for District 9 and District 5, Mr. Carpenter has been 
involved with managing response to environmental contamination at the Coast Guard Air station 
located in Traverse City. He first started working in the community in 2003. He has a background 
in environmental engineering and will be an excellent technical advisor to the SWPT on the 
contaminant source inventory, management strategies, and public education. 

 
Andy Smits, P.E. Drain Commissioner, Grand Traverse County 

Mr. Smits has an extensive background in environmental engineering including experience with 
working on sites of contamination in the Traverse City region. As Drain Commissioner, he is 
responsible for many aspects of surface water management throughout the County. His 
background and current role will provide assistance with the contaminant source inventory and 
developing management strategies.  
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John Divozzo Director, Grand Traverse County DPW 
Mr. Divozzo has many years of experience in public works. The Grand Traverse County 
Department of Public Works manages and operates various water distribution systems in the 
County. He will be assisting with management strategies and public education efforts. 

Liz Kirkwood, J.D. Executive Director, FLOW (For Love Of Water) 
Ms. Kirkwood has over 20 years of experience as an environmental lawyer working on water, 
sanitation, energy, and environmental governance issues both nationally and internationally. As 
executive director of FLOW, she currently oversees the organization’s policy, legal, technical and 
communications work. Ms. Kirkwood will assist the SWPT in developing management strategies 
and public education efforts. 

Jim Tuller Chief, Traverse City Fire Department - Station 01 
As Fire Chief for the City of Traverse City for 15 years, Chief Tuller oversees a variety of 
programs that will contribute to the SWPT efforts. His connections with emergency management 
will assist the team in developing cross-agency communications and contingency planning. The 
department’s non-emergency services such as management of hazardous material inventories and 
reporting will assist the SWPT with contaminant source inventory development, management 
strategies, and public education efforts.  

Sarah U’Ren Program Director, Watershed Center Grand Traverse Bay 
With over 20 years as Program Director, Ms. U’Ren brings experience with past and ongoing 
efforts to protect and preserve water quality in Grand Traverse Bay and surrounding watersheds. 
She will be assisting with coordination of efforts that include identifying sources of water quality 
degradation as well as developing and implementing management strategies and public education 
efforts. 

Barbara Marczak, P.E. 
Peter Brink, P.E. 
Ernie Sarkipato, P.E. 

Prein&Newhof 

The Prein&Newhof team provided technical guidance and grant management oversight during 
development of the SWIPP. The team brings an environmental and engineering background and 
previous experience with development and implementation of source water protection programs 
for municipal drinking water supplies.  

1.4. SWPT Meetings 

The SWPT meets at least quarterly as required by a grant that the City has received to help 

prepare the delineation of the SWPA and develop the SWIPP. It is anticipated the team and 
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program will continue to be active beyond the initial development period. Below is a summary of 

meetings to date, and meeting minutes are included in Appendix A. 

 

             Table 1: Meeting Summary 

Date Location Purpose 
October 17, 2023 Remote Introductions, Program Overview, 

Review Draft SWPA Map 

December 5, 2023 Traverse City Discuss Contaminant Sources & 
Management Strategies 

January 30, 2024 Remote Contingency Plan & Assessing New 
Sources 

April 9, 2024 Remote Public Outreach and Final Report 
Review 

1.5. Future Implementation 
The initial development of the SWIPP, including the formation of the SWPT, should identify 

areas for future improvement and implementation. During subsequent years, continued quarterly 

meetings are recommended to sustain the program momentum and implementation. In addition, 

the existing SWPT should periodically discuss the makeup of the team and consider the benefits 

of adding new members to develop a variety of expertise. 
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2 Source Water Protection Area Delineation 
EGLE defines a surface water intake protection area as the area most likely to contribute 

contaminants to the drinking water source. The Source Water Protection Area (SWPA) delineation 

for a surface water intake requires background research to understand the dynamics of the water 

body, as well as the land uses and drainage patterns adjacent. 

 2004 Source Water Assessment Report 
An initial assessment of the source water sensitivity and susceptibility was completed by the 

Michigan Department of Environmental Quality (MDEQ), now EGLE, and summarized in the 

Source Water Assessment Report, April 2004 (SWAR), included in Appendix B. The SWAR 

follows procedures established by the MDEQ/EGLE and provides context for determination of the 

SWPA.   

 Critical Assessment Zone 

The Critical Assessment Zone (CAZ) is an area within the Source Water Protection Area 

(SWPA) that should be considered highly sensitive to contamination. It is determined as a 

function of the depth and distance from shore of the raw water intake. The MDEQ’s 

Assessment Protocol for Great Lakes Sources (1999) outlines a calculation approach for 

determining the CAZ. Using the geometry of the Traverse City raw water intake, a CAZ 

radius of 1,000-feet is appropriate. 

 Buffer Zone 
The Buffer Zone is defined by the SWAR as the area of land adjacent to the shoreline that 

falls within the CAZ, using the MDEQ’s calculation methodology. The CAZ radius of 1,000-

feet does not intersect the shoreline, as the intake is 4,000-feet offshore. Thus, the critical 

assessment zone is limited to the open water around the intake located in East Grand 

Traverse Bay. 

 



City of Traverse City 
Surface Water Intake Protection Program  
Chapter 2                                 Source Water Protection Area 
  

 

2-3 

 Additional Research 
Beyond the CAZ, the SWPA must define the area most likely to contribute contaminants to the 

drinking water source. Additional research included a review of available data for current patterns 

in Grand Traverse Bay, watershed delineations and studies, and stormwater drainage systems.  

 Current Patterns 

Surface water intake source water is heavily influenced by prevailing currents in the source 

water body. A study of Grand Traverse Bay area included review of available literature 

including the Water Quality Monitoring of Saginaw and Grand Traverse Bays, September 

2006, and the SWAR. A review of the literature indicates a lack of influence of Lake 

Michigan on Grand Traverse Bay due to the presence of a sill along the northeast portion of 

the bay, creating shallow water and restricting currents. This is supported by the bathymetry 

of the bay identified in Figure 2. In addition, a counterclockwise prevailing current in East 

Grand Traverse Bay was identified. This will guide the delineation of areas most likely to 

contribute contaminants to the drinking water source. 

 Coastal Watershed 

The land area immediately adjacent to Grand Traverse East Bay is defined by The Watershed 

Center the as the coastal watershed. Potential sources of contamination in this area have 

closer proximity to the bay, increasing the risk to the source water. The Watershed Center has 

completed an extensive Coastal Grand Traverse Bay Watershed Plan which identifies 

potential sources of water pollution as well as management strategies to protect water quality, 

and is summarized in Appendix C. 

 Elk River Chain of Lakes Watershed 

The largest sub-watershed of the Grand Traverse Bay watershed covering over 500 square 

miles is the Elk River Chain of Lakes Watershed (ERCOL). The outlet of the watershed at 

Elk Rapids is located in the northeast portion of East Grand Traverse Bay. The likelihood of 

source water contamination from the ERCOL has been determined to be low. However, a 
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review for major sources of contamination with persistent pollutants such as per- and 

polyfluoroalkyl substances (PFAS) was conducted.  

 Drainage Area Maps 

Surface drainage patterns in urban areas are heavily dependent on stormwater capture 

systems and discharge locations. The SWPA delineation in the urban area of the City should 

account for the effects of stormwater capture. A review of GIS files provided by the City was 

completed and represented in the surface drainage area map in Figure 3.  

 Groundwater  

Contamination that reaches groundwater may not follow the surface drainage area 

delineations and has potential to impact the source water. A review of available groundwater 

data was conducted for the most significant potential sources of contamination. In general, 

the upper aquifers in the region drain towards Grand Traverse Bay.  

 SWPA Delineation 
The resulting SWPA presented in Figure 4 represents the area most likely to contribute 

contaminants to the source water. The delineation incorporates research on currents in Grand 

Traverse Bay and focuses on the southern shores of East Grand Traverse Bay. In addition, an 

expanded SWPA was included to capture the potential risk from significant sources from a broader 

area. 

 Future Implementation 
As the SWIPP is implemented, the SWPT should consider revisiting the source water protection 

area delineation. The delineation completed during program development is likely conservatively 

large, intended to capture all potential sites of contamination of the source water. A refined SWPA 

delineation would likely capture actual risk to the City’s water intake and would help simplify 

source identification and focused efforts on management strategies and public education. 
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3 Contaminant Source Inventory 
The contaminant source inventory (CSI) is a list of known or potential sources of contamination 

within the Source Water Protection Area (SWPA). The development of a comprehensive CSI is 

essential to inform the development of effective management and public education strategies. The 

process for developing the CSI is described below. 

 Local Knowledge 
The Source Water Protection Team (SWPT) discussed local knowledge of known and potential 

sources of contamination of East Grand Traverse Bay. These included sources such as hazardous 

materials handling facilities, marinas with fuel storage, and historical agricultural practices in areas 

adjacent to East Bay. The SWPT also identified water quality preservation as a priority through 

identification of point sources and non-point source pollution.  

 Identification of Sources 
Known or suspected sources of contamination within the SWPA were also researched using 

available data sources. A total of seventeen state and federal datasets were cross-referenced to the 

SWPA to generate a master list of 476 data points. These data sources are summarized in Table 2.  

A broad search was also conducted for significant sources of contamination within the expanded 

SWPA as identified in Figure 4. This included the MPART and Superfund data sources. The full 

dataset was then analyzed for site duplication and non-viable sources were removed.  
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Table 2: Data Source Summary  

Dataset Description 

NPDES  
(Federal) 

Discharge to surface water under National Permit Discharge 
Elimination System. 

RCRA (Federal) Registered sites under Resource Conservation and Recovery Act. 

Superfund (Federal) Sites identified by the EPA on the National Priority List with 
known releases or threatened releases of contaminants. 

Toxic Releases (Federal) Sites with confirmed releases of toxic substances. 

BEA (State) Record of investigation of contamination at a site. 

Groundwater Discharges 
(State) Permitted discharge to groundwater.  

LUST – Closed (State) Sites with an underground storage tank that have been 
confirmed to have a leak, which have been closed by the State. 

LUST – Open (State) 
Sites with an underground storage tank that have been 
confirmed to have a leak, which have not yet been closed by the 
State. 

UST – Open (State) Sites with an underground storage tank that have not been 
confirmed to have a leak, which are still in operation. 

UST – Closed (State) Sites with an underground storage tank that have not been 
confirmed to have a leak, no longer in operation. 

MPART (State) Sites identified by the State to have known PFAS contamination. 

Part 201 (State) Sites identified by the State to have known contamination. 

Land Use Restrictions 
(State) 

Various actions with respect to property contamination including 
restrictive covenants. 

Oil & Gas Contamination 
Sites (State) Sites of known contamination from Oil & Gas sources. 

Solid Waste/Landfill sites 
(State) Sites for solid waste disposal, or landfills. 
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 Risk Analysis 
A numeric system was developed to assess relative risk of known and potential sources and 

identify the highest potential risks to the source water. Sites with a higher severity of contamination 

should be balanced with their distance from the raw water intake. A contamination severity rating 

between 1 - 10 was assigned to each source based on the nature and potential volume of the 

contamination, or potential contamination. A distance factor was also determined by dividing the 

maximum site distance to the intake by each site’s distance to the intake, then dividing by two to 

approximate a 1 – 10 scale. A risk factor was then determined for each site using the following 

equation:   

 

 

The risk ratings were reviewed by members of the SWPT with historical knowledge of known 

contamination in the region and adjusted as appropriate. Select high risk sites are summarized in 

Table 3.  

The highest risk sites were found to be located within the smaller delineated SWPA shown on 

Figure 4. No major sites of contamination were found in the expanded SWPA that pose an elevated 

risk to the source water. 
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Table 3 - High Risk Sources of Contamination 

Site No. Site Name Description 

37 Stevens Property LUST – Open, very close proximity to Mitchell Creek. 

6 Traverse Bay Area Career 
Technical Center 

Previously Parsons Helicopter, legacy contamination possibly 
affecting Site No.’s 59 & 60, and Mitchell Creek with 
chlorinated solvents. 

51 United States Coast Guard 
Air Station 

Originally the site of a Navy Air Station, it is a likely source of 
a PFAS plume moving north-northeast towards East Bay. 
Potential for other legacy contamination, and possible future 
contamination due to ongoing operations and fuel storage. Part 
201, UST, MPART. 

52 Cherry Capital Airport 
Source of PFAS plume moving north-northeast towards East 
Bay. Potential for other contamination sources, needs more 
study. Part 201, UST, MPART. 

58 Burwood Products 
(former) 

Former manufacturer of furniture and fixtures with a number of 
legacy contaminants. Part 201, RCRA, many BEAs. 

59 / 60 Avenue E Ground Water / 
Pine Grove Subdivision 

This area is not a source but is has been impacted by a variety of 
sources to the south-southwest. Contaminants found in the 
1980’s included chlorinated solvents. More recently, this area 
has been found to be impacted by PFAS contamination. 

1 True North #251 Gas 
Station 

A closed LUST. Closed sites may still pose a risk, particularly if 
they are in close proximity to East Bay. 

48 Grand Traverse Parasail One of several operations along the bay that operate as a small 
marina and have gone through the site plan review process. 

49 TC Watersports One of several operations along the bay that operate as a small 
marina and have gone through the site plan review process. 

227 Various Pesticide 
Application Sites 

Historical application of lead-arsenate pesticide, particularly at 
orchards. Various sites surrounding East Bay. 

228 Stormwater Runoff and 
Outfalls 

Various known outfalls to municipal stormwater. Note, many 
non-point sources due to stormwater runoff also exist. 
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Known Sources of Contamination 
The development of a CSI is intended to identify potential risks to the source water and includes 

sources of known and potential contamination. The full CSI is included in Appendix D. Sites of 

known contamination are not presumed to have impacted the East Bay watershed directly, but 

rather contamination is known to exist at the site. Sites of potential contamination have been 

identified as generating, storing, or handling materials that could degrade water quality if released 

to the environment. Figures 5, 6, and 7 display CSI sites within the SWPA and include site 

numbers for reference to the CSI. The below details are provided for select sites of known 

contamination as they appear to pose the highest risk to impacting East Grand Traverse Bay and 

the City’s drinking water source. 

United States Coast Guard Air Station 
This site is home to the former Navy Air Station site which began around 1941, after which 

the United States Coast Guard (USCG) assumed control. Located approximately 3,700 feet 

southwest of East Grand Traverse Bay, the U.S. Coast Guard (USCG) Air Station is a known 

source of PFAS according to information from the USCG website. Historical storage and use 

of Class B Aqueous Film Forming Foam (AFFF) has resulted in soil and groundwater 

contamination at various locations and depths. Investigation of the extent of contamination is 

ongoing and has confirmed PFAS in the groundwater at various depths and in proximity to 

East Bay. The site has additional contamination risks due to historical/legacy contamination 

and the continued storage of fuels and management of aircraft. 

Cherry Capital Airport 
Located adjacent to the USCG Air Station, the Cherry Capital Airport is also a known source 

of PFAS according to information from the Michigan PFAS Action Response Team 

(MPART) website. Historical use of Class B Aqueous Film Forming Foam (AFFF) has 

resulted in soil and groundwater contamination at various locations and depths. Investigation 

of the extent of contamination is ongoing with the project expected to conclude in October of 

2024. The site also has additional contamination risks due to historical/legacy contamination 

and the continued storage of fuels and management of aircraft. 
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 Underground Storage Tanks 

Many of the CSI sites have underground storage tanks (USTs) that pose a risk for 

contamination or have been verified to have leaked. A LUST site with known contamination 

may be designated as open if investigation/cleanup is not completed, or as closed if 

requirements of the Natural Resources and Environmental Protection Act (NREPA) are met. 

However, LUST sites that are closed have the potential for presence of other contaminants 

that often accompany fuel storage tanks such as solvents or metals from auto shop activities. 

In short, closure of a LUST site does not eliminate all risk or concern of contamination. 

 Pesticide Use in Agriculture 

The historical application of lead arsenate as a pesticide, particularly in orchards, is of 

concern in the Traverse City Area. This can lead to contamination of the soil at these sites, 

and in close proximity to East Grand Traverse Bay pose a risk to the source water.  

An extensive study was not conducted for purposes of this program. However, anecdotal 

reports suggests areas surrounding East Grand Traverse Bay have a history of agriculture, 

including orchards. As such, further investigation is needed into the extent, nature, and risks 

to the East Bay watershed from former and present agricultural practices. 

 Potential Sources of Contamination 
Most of the sites identified in the CSI do not have confirmed contamination but represent potential 

sources of contamination. These include the RCRA sites, UST sites, NPDES discharges, marinas, 

and accessory use watercraft rentals. While the risk rating may not be elevated, these sites remain a 

priority for the SWPT to prevent contamination by developing management strategies, raising 

awareness, and improving incident response protocols. 

 Accessory Uses 

Several hotels along East Grand Traverse Bay offer watercraft rentals that are classified as 

“accessory uses.” These locations have not undergone a separate review process that would 
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be required for a marina. Due to proximity to East Grand Traverse Bay, any fuel storage on 

the waterfront is considered a high risk to the source water.  

 Hazardous Materials – Sara Title III, Tier 2 Reporting 

Many of the sites identified in the CSI are required to register and report hazardous and non-

hazardous materials under Sara Title III, Tier 2 reporting. Some onsite inspection work is 

conducted periodically to ensure safe handling and storage practices. This existing program is 

managed by the Traverse City Fire Department within the city limit. 

 Water Quality Degradation and Nonpoint Source Pollution 
The overall water quality of the East Grand Traverse Bay watershed has the potential to directly 

impact the City’s drinking water source. The potential for water quality degradation from nonpoint 

source pollution is a key component of the CSI. Runoff events can introduce nutrients such as 

phosphorus and nitrogen that, in excessive amounts, can lead to increased biological activity and 

potentially harmful algal blooms. Runoff can also introduce contaminants such as oils, grease and 

fertilizers, or pathogens such as E. Coli.  

To date, the Traverse City Water Treatment Plant has not experienced problems with raw water 

quality such as elevated E. Coli counts or detection of pesticide-related chemicals. It is believed the 

City’s drinking water intake and depth location in East Grand Traverse Bay has historically 

protected the source water from being influenced by near-shore water quality. The SWPT has 

identified the preservation of water quality in East Grand Traverse Bay as a priority to protect and 

maintain this excellent source water quality. The following are areas of particular focus. 

 Coastal Watershed 
The Watershed Center Grand Traverse Bay (TWC) published the Coastal Grand Traverse 

Bay Watershed Plan in May 2021 (Coastal Plan), summarized in Appendix C. A portion of 

that plan covers the SWPA in this report. The full plan is available at https://gtbay.org/wp-

content/uploads/2022/11/GT-Coastal-Bay-Plan_FINAL_May-2021__with-figures_for-

distribution.pdf. The plan identifies risks of water quality degradation, priority and critical 
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areas for protection, and action items to accomplish goals including protecting the integrity of 

aquatic and terrestrial ecosystems as well as protecting and improving water quality. 

Specific pollutants of concern and critical areas noted in the Coastal plan that relate to the 

SWPA include elevated E. Coli counts at area beaches and pollution coming from Mitchell 

Creek (which also includes elevated E. Coli). Data from EGLE’s E. Coli Pollution and 

Solution Mapper confirms areas in the near shore of East Bay with periodic exceedances of 

body contact thresholds, and significant exceedances in Mitchell Creek. This is also 

identified in the Coastal Plan. 

 Mitchell Creek 
Currently, Mitchell Creek is on the State’s Impaired Waters List due to widespread E. Coli 

contamination. TWC has identified Mitchell Creek as a critical area for a variety of other 

reasons, including the abundance of agricultural areas in the headwaters. These agricultural 

areas have the potential, through stormwater runoff, to discharge elevated levels of nutrients 

and fertilizers/pesticides into East Grand Traverse Bay at the mouth of Mitchell Creek.  

 Urban Runoff and Stormwater Management 

A number of locations were identified by the SWPT as point sources of urban stormwater 

discharge to East Grand Traverse Bay. These discharges can introduce significant levels of 

nutrients and contaminants if not properly managed.  

A particular focus of the SWPT is on identifying and managing stormwater outfalls that 

discharge to East Grand Traverse Bay. Known outfalls from the City of Traverse City to East 

Grand Traverse Bay are shown on Figure 3 in Chapter 2. 

 Emerging Contaminants 
Of special note in the drinking water industry and also noted in the Coastal Plan are Emerging 

Contaminants of Concern.  The Coastal Plan specifically states that: 

“Emerging contaminants are potentially harmful substances that have not yet been rigorously 

studied or have standards developed for water quality protection. They are often unregulated 

and are concerning because we do not yet know their fate in the watershed and the full extent 
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of the risks they may pose to both humans and aquatic life and other wildlife. This nonpoint 

source watershed plan is not designed to address these contaminants.”  

These specific emerging contaminants of concern include Per- and Polyfluoroalkyl Substances 

(PFAS); Microplastics, Microfibers, and Microbeads; and Pharmaceuticals and other Personal Care 

Products. All three categories have the potential to find their way to surface waters in East Grand 

Traverse Bay and the city’s drinking water intake. Special consideration should be given to these 

contaminants moving forward. 

 Future Implementation 
The CSI identified during SWIPP development is a dynamic list. The following action items for the 

CSI are for consideration of the SWPT as the SWIPP is implemented: 

 Future meetings of the SWPT should include continued discussion of risks to the source 

water based on local knowledge and experiences.  

 Data sources should be refreshed every few years to capture any new sites of known or 

potential contamination.  

 Subject matter experts may be invited to present to the SWPT on sites of known or 

potential contamination. 

 Review of available records for top priority sites may increase the SWPT’s understanding 

of risk for individual sites. 

In addition, partnership with watershed protection groups such as The Watershed Center Grand 

Traverse Bay will be key in improving and preserving water quality in the East Bay watershed. The 

risk of water quality degradation should be continually assessed as part of the SWIPP 

implementation, including the following: 

 Identification of critical areas within the coastal watershed within the SWPA. 

 Prioritization of pollutants/contaminants of concern, such as such as nutrients, pathogens, 

toxins, and emerging contaminant of concern. 

 Continued water quality monitoring at key locations. 

 Data sharing and coordination of surface water quality monitoring in the watershed with 

water quality monitoring at the Water Treatment Plant to assess risks to the source water. 
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 Partner with Northwestern Michigan College (NMC) Great Lakes Water Studies Institute 

to share water quality data and observations achieved through this educational program. 

Coordinate routine water quality sampling sites with NMC to increase the area that is able 

to be studied. 

 



DRINKING WATER INTAKE

Munson Ave

E Front St

31

E Front St

Hannah Ave

E State St

Indian Trail Blvd

Carver St

Colle
ge D r

Eastern Ave

Fa
ir

S
t

Fe
rn

S
t

B
i r c

hw
oo

d
Av

e

H
as

tin
gs

S
t

Centre St

B
at

es
S

t

S
G

ar
fie

ld
A

ve

E 8th St

Parsons Rd

Parsons Rd

Pen
in

su
la

Dr

Mitchell Creek

Boon St

Duell Rd

in
e

R
d

Baldwin St

S
G

ar
fie

ld
A

ve

W South Airport Rd E South Airport Rd

el
d

R
d

N

Cherry Capital
Airport

31

5
M

ile
R

d

Fourmile Creek

31

3
M

ile
R

d
N

Holiday Rd

4
M

ile
R

d
N

5
M

ile
R

d

Pine Dr

ACME TOWNSHIP

GARFIELD
TOWNSHIP

EAST BAY
TOWNSHIP

CITY
OF TRAVERSE

CITY

1

2

3

4

5

6
7

8

9

10

11
12

13

14
15

16

18

19

23

24

25

26

37

38

39

40

42

43

48
49

50

51

52

54

55

56

5758

59

60
61

62

63

64

70

71

72

74

75
76

77

78

79

80
81

82

83

84

85

86

87
89

9091 92

93

94

95

96

97

98

99

100

101

102

103

104
105

106

107

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126
127

128131

132

133134

136 137

138
139

140

141

142

143

144

145146

147

148

149

150

152
153154155

156

157

159

160
161

206207

208

209

210

212

213

214

227

228

J:
\G

IS
_C

lie
nt

\G
ra

nd
Tr

av
er

se
-G

D
\2

23
05

94
_C

ity
 o

f T
ra

ve
rs

e 
C

ity
\2

23
05

94
_C

ity
 o

f T
ra

ve
rs

e 
C

ity
.a

pr
x-

ed
em

ps
ey

- 5
/6

/2
02

4 
11

:3
4 

AM

L E G E N D

Proposed Source Water Protection Area

Proposed Expanded Source Water Protection Area

Drinking Water Intake

Contaminant Source Inventory Site Risk Rating

0

1

2

3

4

5

6

0 0.25 0.5 0.75
Miles

CITY OF TRAVERSE CITY
GRAND TRAVERSE COUNTY, MICHIGAN

CONTAMINANT SOURCES - AREA A

2230594

SURFACE WATER INTAKE PROTECTION PROGRAM

FIGURE 5

JANUARY 2024

ELK
RAPIDS

TOWNSHIP

PENINSULA
TOWNSHIP

WHITE WATER
TOWNSHIP

ACME TOWNSHIP

GARFIELD
TOWNSHIP

LONG LAKE
TOWNSHIP

EAST BAY
TOWNSHIP

GREEN
LAKE

TOWNSHIP BLAIR
TOWNSHIP

UNION
TOWNSHIP

PARADISE
TOWNSHIP

CENTERVILLE
TOWNSHIP BINGHAM

TOWNSHIP

ELMWOOD
TOWNSHIPSOLON

TOWNSHIP

CITY OF
TRAVERSE

CITY

Elk
Lake

Lake
Leelanau

LOCATION MAP



735 ft

Paul Pl

La
fr

an
ie

r
R

d

rmley Rd

M
eyer

R
d

642 ft

Mitchell Creek

To
w

n l
in

e
R

d

G
ar

fie
ld

R
d

N

968 ft

946 ft
932 ft

937 ft

Hammond Rd W

Birmley Rd

N
R

us
ch

R
d

Hammond Rd E

Tow
nl ine

R
d

Potter Rd W

Springhill Rd

Hoch Rd Potter Rd E

Emerson Rd

E
dg

ec
om

b
R

d

G
arfield

Rd
N

og
er

s

Ct

Ct

S trohm

Bertina
Ln

S Rusch Rd

S
C

re e k
C

t

Garfield
Rd

S

742 ft

V
andarli C

reek

3
M

ile
R

d
N

M
ile

R
d

N

Phaneuf Rd

986 ft

960 ft

Coon
Lake

Chandler
Lake

Hammond Rd E
Hammond Rd E

C
ha

rt
w

el
l

D
r

C
ar

lis
le

R
d

4
M

ile
R

d
N

4
M

ile
R

d
N

Whitetai l Dr

H
ig

hv
ie

w
R

d

Chandle r Rd
Potter Rd E

3
M

ile
R

d
N

Smith Rd

4
M

ile
R

d
S

3
M

i le
R

d
S

N Arbutus Lake Rd

Bak

5
M

ile
Rd

High
Lake

T

H
ig

h
La

ke
R

d

GARFIELD
TOWNSHIP

EAST BAY
TOWNSHIP

BLAIR
TOWNSHIP

CITY OF
TRAVERSE

CITY

27

30

31

32

158

162

164165

166

167

168

169

170

171

172

173

174
175

176

177
178

179

180

181

182

183

184

185

186

187

188

189

192

215

216
217

218

J:
\G

IS
_C

lie
nt

\G
ra

nd
Tr

av
er

se
-G

D
\2

23
05

94
_C

ity
 o

f T
ra

ve
rs

e 
C

ity
\2

23
05

94
_C

ity
 o

f T
ra

ve
rs

e 
C

ity
.a

pr
x-

ed
em

ps
ey

- 5
/6

/2
02

4 
11

:3
4 

AM

L E G E N D

Proposed Source Water Protection Area

Proposed Expanded Source Water Protection Area

Drinking Water Intake

Contaminant Source Inventory Site Risk Rating

0

1

2

3

4

5

6

0 0.25 0.5 0.75
Miles

CITY OF TRAVERSE CITY
GRAND TRAVERSE COUNTY, MICHIGAN

CONTAMINANT SOURCES - AREA B

2230594

SURFACE WATER INTAKE PROTECTION PROGRAM

FIGURE 6

JANUARY 2024

ELK
RAPIDS

TOWNSHIP

PENINSULA
TOWNSHIP

WHITE WATER
TOWNSHIP

ACME TOWNSHIP

GARFIELD
TOWNSHIP

LONG LAKE
TOWNSHIP

EAST BAY
TOWNSHIP

GREEN
LAKE

TOWNSHIP BLAIR
TOWNSHIP

UNION
TOWNSHIP

PARADISE
TOWNSHIP

CENTERVILLE
TOWNSHIP BINGHAM

TOWNSHIP

ELMWOOD
TOWNSHIPSOLON

TOWNSHIP

CITY OF
TRAVERSE

CITY

Elk
Lake

Lake
Leelanau

LOCATION MAP



DRINKING
WATER
INTAKE

Prescott
Lake

1 8 0

745 ft

859 ft

774 ft

Wes t
Arm

Grand
Traverse

Bay

1 8 3

1 1 9

Old Mission

Peninsula

966 ft

M 72 E

Cen
te

r R
d

8th St

Cherry Capital
Airport

Acme

Bates

G
arfi e ld

R

East Bay

839 ft

628 ft

G
rass

C
reek

Torch
Lake

U
S

H
ig

hw
ay

31
S

Elk
Lake

Elk Rapids

Kewadin

Alden

1045 ft

913 ft

B
attle

C
reek

To
beco

C
reek

Lake
Skegemog

Rapid City

Williamsburg

Barker Creek

Mabel

h
Branch Bo ardman River

Hitchcock COpLake

Bellaire

1140 ft

Fi nch
C

reek

Cedar River

C
ol

d
C

re
ek

C lam
Lake

Lake
Bel la i re

S M 88 Hwy

Westwood

1058 ft

Littl
e

R
a

pi
d

R
iv

er

Rapid
R

iver

Rapid River

Vipond Creek

M
72

NW

U
S

H
ig

hw
ay

13
1

N

Kalkaska

M 72 NE

way
13

1

Jo

Green Riv

S
M

66
H

w
y

Mancelon

Antrim

Darrag

TORCH LAKE
TOWNSHIP

FOREST HOME
TOWNSHIP

KEARNEY
TOWNSHIP

CHESTONIA
TOWNSHIP

MILTON
TOWNSHIP

MANCELONA
TOWNSHIP

CUSTER
TOWNSHIP

HELENA
TOWNSHIP

ELK
RAPIDS

TOWNSHIP

PENINSULA
TOWNSHIP

WHITE WATER
TOWNSHIP

ACME TOWNSHIP

GARFIELD
TOWNSHIP

EAST BAY
TOWNSHIP

COLD SPRINGS
TOWNSHIP

RAPID RIVER
TOWNSHIP

CLEARWATER
TOWNSHIP

EXCELSIOR
TOWNSHIP

KALKASKA
TOWNSHIP

CITY
OF TRAVERSE

CITY

20

21

22

28

29

33

34

35

36

41

44

45 46

47

53

65

66

67

68

69

73

108

129

130
135

163

190

191

193

194
195

196

197 199

200

201202

203

204

205

211

219

220

221

222

223
224

225

226

J:
\G

IS
_C

lie
nt

\G
ra

nd
Tr

av
er

se
-G

D
\2

23
05

94
_C

ity
 o

f T
ra

ve
rs

e 
C

ity
\2

23
05

94
_C

ity
 o

f T
ra

ve
rs

e 
C

ity
.a

pr
x-

ed
em

ps
ey

- 5
/6

/2
02

4 
11

:3
4 

AM

L E G E N D

Proposed Source Water Protection Area

Proposed Expanded Source Water Protection Area

Drinking Water Intake

Contaminant Source Inventory Site Risk Rating

0

1

2

3

4

5

6

0 1 2 3 4 5
Miles

CITY OF TRAVERSE CITY
GRAND TRAVERSE COUNTY, MICHIGAN

CONTAMINANT SOURCES - AREA C

2230594

SURFACE WATER INTAKE PROTECTION PROGRAM

FIGURE 7

JANUARY 2024

TORCH
LAKE
TOWNSHIP

JORDAN
TOWNSHIP

CENTRAL
LAKE

TOWNSHIP

ECHO TOWNSHIP

FOREST
HOME

TOWNSHIP KEARNEY
TOWNSHIP

CHESTONIA
TOWNSHIP

MILTON
TOWNSHIP

MANCELONA
TOWNSHIP

CUSTER
TOWNSHIP

HELENA
TOWNSHIP

ELK
RAPIDS

TOWNSHIP

PENINSULA
TOWNSHIP

WHITE WATER
TOWNSHIP

ACME
TOWNSHIP

GARFIELD
TOWNSHIP EAST BAY

TOWNSHIP

BLAIR
TOWNSHIP

UNION
TOWNSHIP

PARADISE
TOWNSHIP

GRANT
TOWNSHIP

FIFE LAKE
TOWNSHIP

MAYFIELD
TOWNSHIP

COLD
SPRINGS

TOWNSHIPRAPID RIVER
TOWNSHIP

CLEARWATER
TOWNSHIP

EXCELSIOR
TOWNSHIP

KALKASKA
TOWNSHIP

OLIVER
TOWNSHIP

ORANGE
TOWNSHIP

BOARDMAN
TOWNSHIP

SPRINGFIELD
TOWNSHIP

LEELANAU
TOWNSHIP

SUTTONS BAY
TOWNSHIP

BINGHAM
TOWNSHIP

ELMWOOD
TOWNSHIP

CITY OF
TRAVERSE CITY

Torch
Lake

Elk
Lake

LOCATION MAP



 

 

Chapter 4 – Management Strategies 
Surface Water Intake Protection Program 

 
 
 
 
 
 
Prepared for 
City of Traverse City 

 

 

May 2024 

2230584 
 



City of Traverse City 
Surface Water Intake Protection Program  
Chapter 4                                Management Strategies 
  

 

4-2 
 

4 Management Strategies 
During development of the contaminant source inventory (CSI), the Source Water Protection Team 

(SWPT) began identifying strategies to manage the Source Water Protection Area (SWPA). Many of 

the strategies identified by the team align with ongoing efforts by partner organizations, several of 

which have well-developed organizations and plans that can benefit Traverse City’s source water 

protection efforts. Categories of management strategies may include land use restrictions, developing 

partnerships, and inter-agency coordination. Implementation of management strategies can be 

difficult due to the extensive area of delineation for the SWPA, which includes several 

municipalities. During initial implementation, the SWPT should focus on management strategies for 

the highest risk areas. These are primarily located in the City of Traverse City, East Bay Township, 

and Peninsula Township. The following management strategies are being considered at this time and 

will be reviewed periodically. 

 Site Plan Review Standards 
This strategy entails utilizing the existing site plan review process to develop a focused set of 

questions pertaining to risk of contamination. East Bay Township and the City of Traverse City 

have existing site plan review processes that may be amended. Other municipalities within the 

SWPA also have various existing review processes for site development. The addition of questions 

focused on chemical storage, hazardous waste, and stormwater management can help identify 

changes in the SWPA that could increase risk to the source water. Additionally, this process 

increases the property owner’s awareness of the potential impact of his or her activities on the 

source water. An example environmental checklist is included in Appendix E. 

 Action Item: Finalize checklist questions with SWPT input. 

 Action Item: Implement checklist questions in high priority municipalities. 

 Action Item: Engage other municipalities within the SWPA. 

 Overlay Zoning 
Developing zoning standards and establishing a zoning regulation in the SWPA is a robust tool for 

managing development activities. However, the local approval process can be complicated and 
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there are several municipalities within the SWPA. Municipalities within the SWPA that have high 

priority sites should consider amendments to current zoning to acknowledge the SWPA and 

increase protections. One such example identified by the SWPT are watercraft rentals offered by 

hotels and classified as “accessory uses”. The potential for fuel spills to East Grand Traverse Bay 

could be mitigated by implementation of additional zoning standards to better ensure water quality 

protection. Considerations for planning and zoning to preserve water quality are also included in 

the Coastal Grand Traverse Bay Watershed Plan, summarized in Appendix C. 

Action Item: Engage with local leaders to consider zoning standards for the SWPA. 

 Transportation Corridor  

The US-31/M-72 corridor is a heavily used route for regional traffic, including trucks. It is also 

parallel to East Grand Traverse Bay for more than 5 miles. This corridor has been identified as an 

increased risk of accidents and spills that could contaminate East Grand Traverse Bay. The SWPT 

should explore opportunities to support efforts by emergency responders. In addition, a study of 

specific users of this corridor would help assess risks to the source water. 

Action Item: Engage emergency managers to support efforts and highlight risk to the 

drinking water source. 

 Watershed Management 
Management of the coastal watershed and local streams discharging to East Grand Traverse Bay 

was identified as a priority to maintain and improve water quality of the source water. Efforts 

outlined in the Coastal Grand Traverse Bay Watershed Plan, summarized in Appendix C, are 

supported by the SWPT as they contribute to source water protection by addressing water quality 

degradation. Select action items from the watershed plan that present collaborative opportunities 

with the SWPT are included below. 

Action Item: Implement measures to reduce bacteriological impairment. 

Action Item: Identify and address severe road stream crossings. 

Action Item: Identify and preserve natural areas in proximity to ongoing development. 

Action Item: Work with agricultural landowners in the watershed to implement BMPs. 
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Action Item: Establish riparian buffers in priority areas. 

Action Item: Install green infrastructure and other stormwater best management practices in 

urban areas to reduce the quantity and improve the quality of stormwater runoff. 

In addition to the local watershed management plan, there is also a Statewide “Forest to MI Faucet” 

initiative to encourage local water utilities to recognize the importance of forests in their source 

water areas. Forest to MI Faucet is encouraging the plans include efforts to 1) protect existing 

forests; 2) promote good forest management, and 3) strategically expand forests. 

Action Item: Meet with the Conservation Resource Alliance to discuss Forest to MI Faucet 

Initiative, and key practices recommended for the SWPP. 

 Action Item: Consider implementing practices. 

 Stormwater Runoff 
The City of Traverse City has an existing stormwater collection system that includes several direct 

discharges or outfalls to East Grand Traverse Bay. The existing system represents a potential risk 

to the source water due to urban stormwater runoff, as well as potentially transporting spills of 

contaminants. The following are potential management strategies regarding urban stormwater 

runoff. 

Action Item: Identify all stormwater system outfalls to East Grand Traverse Bay. 

Action Item: Prioritize maintenance of existing stormwater treatment systems. 

Action Item: Seek funding for improvements to existing systems to reduce quantity and 

improve the quality of stormwater runoff. 

Action Item: Coordinate with Emergency Response officials to highlight the outfalls. 

 Hazardous Materials 
Various sites identified in the CSI are required to register and report hazardous and non-hazardous 

materials under Sara Title III, Tier 2 reporting. This program is managed by the Traverse City Fire 

Department within the city limits and includes regular reporting and periodic site inspections.  

Action Item: Coordinate Traverse City FD efforts with other FD’s. 
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Action Item: Prioritize onsite inspections for high risk sites within the SWPA. 

 Inter-Agency Coordination 
Sites of known or suspected sources of contamination were identified within the SWPA; however a 

thorough review of each source has not been conducted. Scheduling meetings with regulatory 

agencies and subject matter experts would increase the SWPT understanding of risk to the source 

water, while simultaneously increasing the agencies’ awareness of the SWIPP and highlight the 

importance of source water protection. Meetings with emergency management agencies helps 

increase awareness of threats to the drinking water source. Meetings with land use protection and 

watershed management experts helps identify additional management strategies that may be 

available. These and other opportunities for inter-agency coordination are presented in Table 4. 

Action Item: Invite agency representatives to present and facilitate discussion at future 

SWPT meetings. 

  Table 4: Inter-Agency Coordination Opportunities 

Agency Description 

EGLE Project Managers Presentation to summarize investigation and response for the 
highest risk sites of known or potential contamination. 

Airport and Coast Guard Air 
Station 

Presentation to summarize investigations of these high profile 
sites. 

Emergency Response 
Agencies: EGLE, USCG, 
County EM, Fire Dept. 

Presentation on emergency response in the region and identify 
overlap with the SWIPP. Focus on open water spills, 
communication, and response. 

Conservation Resource 
Alliance 

Opportunities for protection of source water areas through the 
expansion of forested lands through the Forest to Mi Faucet 
program and/or similar programs. 

The Watershed Center 
Grand Traverse Bay 

Opportunities for protection and preservation of water quality 
through watershed management. Presentation on the highest 
risk sources of water quality degradation and efforts to protect 
and preserve water quality. 

For Love of Water (FLOW) Presentation on efforts to develop legislation and other 
management strategies to protect and preserve water quality. 
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 Future Implementation 
The management strategies identified in this chapter provide a framework for continued 

implementation of the SWIPP and identify specific action items. Future SWPT meetings may 

identify additional strategies and action items for effective source water protection. 
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5 Emergency Response Plan 
The City of Traverse City Water Department developed an Emergency Response Plan (ERP) in 

December 2021 to replace the previous Contingency Plan. These documents are intended to aid in 

planning for and response to emergencies that affect the water supply. An update to the ERP was 

initiated as part of the Source Water Intake Protection Program (SWIPP). The types of information in 

the ERP include:  

• Information on the water supply and distribution system  

• Alternative water supply options  

• Identification of personnel responsible in an emergency  

• Notification requirements and contacts for EGLE and public health agencies  

• Emergency repair contractors and contacts  

• Critical customers such as hospitals 

A copy of the updated ERP is included in Appendix F and is incorporated by reference into the 

SWIPP.  
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6 Developing New Sources 
The City of Traverse City may consider the addition of new water sources to provide reliability to the 

water system. For example, a second intake in West Grand Traverse Bay would provide a redundant 

source and an alternative supply should East Bay source become compromised. The SWPT will 

become involved early in the planning process for developing a new source water. This chapter 

outlines the recommended procedure for developing new sources. 

Step 1: Determine Proposed Source Water Protection Area 
Delineation of the proposed source water protection area is a key step of assessing new water 

sources. The delineation enables a search for potential contaminant sources for the new water 

source. In the example of West Grand Traverse Bay, the delineated SWPT would be significantly 

different than the SWPT for East Bay.  

Step 2: Develop Contaminant Source Inventory 
A contaminant source inventory is developed for the new source relying on available data sources 

and local expertise of the SWPT. For example, the contaminant source inventory for West Grand 

Traverse Bay would be different than the CSI developed in this SWIPP. 

Step 3: Study of Water Quality 
A robust water quality sampling of the proposed source water should be conducted using 

information from Steps 1 and 2. Sampling should be conducted at the proposed intake location and 

depth, to capture seasonal changes including wet weather and runoff conditions. 

Step 4: SWPT Approval 
The SWPT should make a recommendation to pursue the new source in consideration of the 

information gathered in steps 1 through 3.  

Step 5: EGLE Approval 
In the event the SWPT supports the pursuit of the new source, the City must pursue approval for  

water withdrawal from the Great Lakes.  
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Step 6: Incorporation into the SWIPP 
If EGLE approves the new source and construction is underway, the SWPT should begin steps to 

formally amend the SWIPP to incorporate the new source. New management strategies and public 

education goals may be needed. Communicate with partner agencies to raise awareness of the new 

source water.  
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7 Public Participation, Outreach, and Education  
A key element of a successful Source Water Intake Protection Program (SWIPP) is public outreach 

and education. As a newly developed SWIPP, the program will benefit from generating interest and 

participation of the general public. Increasing awareness of businesses and landowners in the Source 

Water Protection Area (SWPA) has the dual purpose of public education as well as enhancing 

management strategies in the SWPA. This chapter outlines the future priorities for the SWIPP 

implementation regarding public participation, outreach, and education. 

 Messaging Priorities 
Understanding the public messaging priorities of the Source Water Protection Team (SWPT) is key 

to begin developing an outreach strategy. A survey of the SWPT members collected votes on a 

variety of conceptual public messages related to the risks identified by the SWIPP. The top four 

priorities are as follows: 

1. Where does your drinking water come from? 

2. Boating practices and fuel management. 

3. Value of our freshwater resources. 

4. Household practices to reduce impacts to source water. 

Other top scoring public messaging priorities of the SWPT include watershed education, impacts of 

stormwater runoff on water quality, land use around the waterfront, proper chemical storage and 

disposal, protection of key habitats and natural features, and “how does my water system work.”  

A variety of target audiences can be identified to tailor priority messaging to specific groups. Table 

5 presents possible target audience groups and pairs priority messages with those groups.  

Action Item: Periodically revisit the Team’s messaging priorities, target groups, and partner 

organizations. 
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 Coordination with Partner Organizations   

Partner organizations can help provide a jump start to the SWPT’s efforts to conduct public 

outreach and education. The organizations identified below have shared goals with the SWIPP or 

work within target audience groups for public messaging.    

 The Watershed Center of Grand Traverse Bay (TWC): A well established and trusted 

steward organization, TWC has developed extensive resources for educational purposes. 

Many of the TWC’s fact sheets, brochures, and website pages are great resources for 

educating the public on issues regarding watershed’s environmental health.  

TWC also organizes annual events such as the annual Swim for Grand Traverse Bay, as 

well as the annual Freshwater Summit to discuss the latest research, projects, and initiatives 

that impact the Great Lakes and Grand Traverse Bay regions. 

 For Love Of Water (FLOW): A Great Lakes policy and advocacy group dedicated to 

protecting the public's rights to the region's waterways. FLOW organizes events throughout 

the year that may present opportunities for presenting or sharing educational materials on 

the SWIPP.  

 Neighborhood Associations: Whether formal or informal, associations for neighborhoods 

can present excellent opportunities for public education. The SWPT should consider 

reaching out to active neighborhood groups within SWPA to explore opportunities.  

 Boating Club of Grand Traverse Bay: the local chapter of America’s Boating Club 

organization hosts educational courses throughout the year, including a free spring seminar 

focused on safe boating practices. 

 Traverse Connect: The lead economic development organization for the Grand Traverse 

region, it may be a good opportunity to advocate for the importance of preserving 

freshwater resources for sustaining the local economy. 

 Northwestern Michigan College (NMC): Home to the Great Lakes Water Studies Institute 

(GLWSI), the college offers bachelor’s and associate degrees in environmental fields. 
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Opportunities to partner with the GLWSI include presentations to college classrooms, tours 

of the water system for students, and integrating source water protection into the existing 

curriculum. 

 Traverse City Tourism (TCT): Tourism is a significant characteristic of the Traverse City 

region. Since 1981, TCT has served as the region’s official destination marketing 

organization. Opportunities may exist for outreach with TCT to increase awareness of the 

region’s freshwater resources and drinking water source. 

 Traverse City State Park (TCSP): Visitors to the TCSP have a unique opportunity to learn 

about freshwater resources, due to the park’s proximity to East Grand Traverse Bay and 

Mitchell Creek. 

 Outreach Strategies 
Given the messaging priorities and target audiences, the following outreach strategies are identified 

for the consideration of the SWPT during implementation of the program. 

 Presentation of SWIPP to Local Leaders 
Designated representatives from the Source Water Protection Team (SWPT) can present to 

local unit of government (LUG) bodies following approval of the SWIPP by EGLE. The 

presentation will help to educate the government representatives and members of the public 

in attendance on the water system in general, water resources, and the extent of the SWPA. 

Action Item: Contact LUGs within the SWPA to schedule an informative 

presentation. 

 Local News 
An article published in local newsletters, newspapers, and social media sites is an effective 

way to inform the public on the development of the SWIPP, funded in part through an EGLE 

grant. Periodic updates regarding the SWIPP implementation can be published similarly if 

readership is engaged. 
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Action Item: Draft an article presenting the new SWIPP for Traverse City to raise 

awareness. 

Action Item: Contact local communities within the SWPA to discuss newsletter 

articles. 

 Website 
Development of website content dedicated to the City’s SWIPP is an effective way to 

communicate with interested members of the public. This is a particularly effective strategy 

because the SWPA incorporates multiple communities and municipalities, who can simply 

link to the website. 

Action Item: Discuss with City web developers. 

Action Item: If approved, develop content for SWIPP website. 

 Branding 

Creating a brand for the communities’ source water protection can be an effective way to 

help the public visualize and recall the importance of their local resources. It is also an 

effective way to build local support and capture the attention of the public.  

Action Item: Hold discussions with the SWPT about branding. 

 Presentations 

Presenting in person to target audiences is an effective way to communicate the importance 

of source water protection. This requires willing volunteers for presentations but is easier if 

presentations are developed for use in specific target audiences.  

Action Item: Identify target audiences such as boating clubs and businesses and 

develop content specific to those audiences. 

 Consumer Confidence Reports 
The City of Traverse City sends a Consumer Confidence Report (CCR) each year to 

customers. The CCR summarizes water testing conducted throughout the year. This report is 

distributed to all water system customers each year. 
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Action Item: Include information about the SWIPP in the next CCR. 

 Source Water Protection Brochure 
The SWPT may develop a brochure to provide information about the City’s source water and 

its  protection to citizens of the area. Brochures can be made available at the City 

Governmental Center and Township Halls and given to civic groups when presentations are 

made. 

Action Item: Develop a brochure with priority messages. 

Action Item: Distribute brochures to target audiences. 

 School Participation 
The SWPT may pursue involvement with area schools in educating the public about source 

water protection and preserving water quality. If pursued, the SWPT will collaborate with the 

public schools so that source water protection can be incorporated into the science 

curriculum. If opportunities arise, information about the City’s water system and SWPA can 

be incorporated the school’s program. 

 Road Signage 
Other communities have installed road signage to identify the SWPA to raise public 

awareness. Road sign installation can focus on major roads as they enter the SWPA, or at 

intervals along roads with high sensitivity to the East Bay. 

Action Item: Discuss road signage benefits and seek cost estimates. 

 Event Participation 
Representatives of the SWPT can participate in events. Brochures, posters, and other 

educational material can help raise public awareness of source water protection.  

Action Item: Identify and participate in events that will attract target audiences.  
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Table 5: Public Outreach Strategy Summary 

Target Audience Group Messaging Partner Organizations Outreach Strategy 
General Public (Mass Messaging)  Where does your tap water come from? 

 What can impact the source water? 
 What can I do to help protect my drinking water source? 

-Impacts from car washing, enviro. friendly soaps  
-Proper disposal of pharmaceuticals, other household waste 
-Information on drop-off sites and availability 

 How can stormwater runoff impact the source water, and what 
can I do to help? 

 TWC 
 FLOW 
 TCT 
 Neighborhoods 
 Libraries 

 Signage (Roads, along East Bay, select areas) 
 Source Water Protection Brochure 
 Consumer Confidence Report 
 Event Participation 
 Create Website 
 Present to Local Leaders 
 Brochure 
 Newsletters, newspapers, social media 
 Storm drain stenciling 
 Magnets, stickers, i.e. take-home materials 

Boating Community (Targeted 
Messaging) 

 Where does your tap water come from? 
 What are responsible boating practices? 
 How can waterfront properties impact the source water? 

 Boating Club 
 TCT 
 TWC 
 FLOW 

 Brochure (watercraft rentals, marinas, etc.) 
 Present at Boating Club seminars 
 Signage along East Bay at select locations 

Schools (Youth Education Focus)  Where does your tap water come from? 
 What can impact the source water? 
 What can I do to help protect my drinking water source? 

 NMC-GLWSI 
 FLOW 
 Traverse City Area Public Schools 
 Elk Rapids Schools 
 Private & Charter Schools 

 Branding 
 Brochure for events 
 Present at schools 
 Participate in local events with a youth focus 
 Signage (Roads, along East Bay, select areas) 

Outdoor Recreation Community 
(Targeted Messaging)  

 Where does your tap water come from? 
 What can impact the source water? 
 How can outdoor recreation impact key habitats and natural 

features? 
 What can I do to help protect the source water? 

 TWC 
 TCT 
 TCSP 

 Branding 
 Participate in outdoor recreation events that 

center around local water resources. 
 Brochure (outdoor retail shops, etc.) 
 Signage (Roads, along East Bay, select areas) 

Local Business Community 
(Targeted Messaging)  

 Where does your tap water come from? 
 What can impact the source water? 
 What is safe chemical handling, storage, and disposal? 

 TCT 
 Traverse Connect 

 Brochure (outdoor retail shops, etc.) 
 Event Participation 
 Presentations for businesses 

Visitors (Tourism)  Where does your tap water come from? 
 What can impact the source water? 
 How can outdoor recreation impact key habitats and natural 

features? 
 What can I do to help protect the source water? 

 TWC 
 TCT 
 TCSP 

 Branding 
 Participate in outdoor recreation events that 

center around local water resources. 
 Brochure (outdoor retail shops, etc.) 
 Signage (Roads, along East Bay, select areas) 
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8 Future Program Implementation 
Previous chapters of the Surface Water Intake Protection Program (SWIPP) identify action items for 

continued implementation. This closing chapter will summarize action items and also identify 

potential funding sources to help ensure continued success. 

 Source Water Protection Team 
A diverse, active, and engaged Source Water Protection Team (SWPT) is essential to continued 

success of the SWIPP. Membership on the SWPT is voluntary and by invitation. Periodic addition 

of new team members increases team diversity and sustains the energy of the team. Continued 

quarterly meetings are also essential to keep momentum of the SWIPP. 

 Source Water Protection Area Delineation 
The initial SWPA delineation is designed to be conservatively large to capture all potential sources 

of contamination. Revisit the delineation periodically to ensure it is relevant and manageable.  

 Contaminant Source Inventory 
Periodic updates to the Contaminant Source Inventory (CSI) are needed as new sites of 

contamination are identified and local knowledge of potential contamination evolves. Specifically, 

consider the following action items for implementation: 

 Refresh data sources for CSI development. 

 Invite subject matter experts to present to the SWPT on priority sites. 

 Review available records for top priority sites to further understanding of risk. 

 Continue water quality monitoring at key locations in the watershed and East Bay. 

 Develop data sharing for water quality monitoring with WTP. 

 Assess data and prioritize risks to water quality degradation. 

 Partner with Northwestern Michigan College (NMC) Great Lakes Water Studies Institute. 

 Management Strategies 
Many strategies have been identified and will require follow-through to be effective. In addition, 

the SWPT priorities may shift over time as some efforts can be more effective than others.  
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 Develop site plan review checklist questions for use in the SWPA. 

 Implement site plan review checklist questions in high priority municipalities. 

 Engage with local leaders to consider zoning standards for the SWPA. 

 Engage emergency managers to support efforts to study transportation corridors. 

 Implement measures to reduce bacteriological impairment. 

 Identify and address severe road stream crossings. 

 Identify and preserve natural areas in proximity to ongoing development. 

 Work with agricultural landowners in the watershed to implement BMPs. 

 Establish riparian buffers in priority areas. 

 Install green infrastructure and other stormwater best management practices in urban areas 

to reduce stormwater runoff. 

 Coordinate Traverse City FD efforts on Sara Title III Tier 2 reporting with other FDs. 

 Prioritize Sara Title III onsite inspections within the SWPA. 

 Invite agency representatives to present and facilitate discussion at future SWPT meetings. 

 Emergency Response Plan 
As updates to the contingency plan/emergency response plan are completed they will be 

incorporated into the SWIPP. 

 Developing New Sources 
Action items from this element are typically needed when assessing a new source. 

 Public Education and Outreach 
Many strategies for public education and outreach have been identified and will require follow-

through to be effective. In addition, the SWPT priorities may shift over time as some efforts can be 

more effective than others.  

 Periodically revisit the Team’s messaging priorities, target groups, and partner 

organizations. 

 Contact Local Units of Government within the SWPA to schedule an informative 

presentation. 
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 Draft an article presenting the new SWIPP for local newsletters in the region. 

 Develop a website for the SWIPP. 

 Develop branding for the SWIPP. 

 Present for target audiences such as boating clubs, select businesses, and schools. 

 Include information about the SWIPP in the next CCR. 

 Develop a brochure with priority messages and distribute to target audiences. 

 Discuss road signage benefits and seek cost estimates. 

 Identify and participate in events that will attract target audiences. 

 Funding  

 EGLE Source Water Protection Grant 
This SWIPP was developed in part with funding through the Source Water Protection Grant 

administered by EGLE. This grant has historically been offered annually and is anticipated to 

continue. The City should consider pursuit of future grant funding through EGLE.  

 EPA Funding Integration Tool for Source Water (FITS) 

FITS is a one-stop-shop tool that explains how users can integrate various federal funding 

sources to support activities that protect sources of drinking water. Using this online tool, 

users may navigate between fourteen source water protection funding sources, as well as 

planning and funding coordination information and examples of funding sources in action. 

https://www.epa.gov/sourcewaterprotection/fits  
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2004 Source Water Assessment 
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Coastal Watershed Plan 

 
 
  



UNIQUE ATTRIBUTES OF GRAND TRAVERSE BAY
WETLANDS — Wetlands are a vital part of the coastal ecosystem and perform 
important ecological functions like flood storage, pollutant filtration, and habitat for 
fish and wildlife. In the coastal Grand Traverse Bay watershed, the most wetlands (by 
percentage) are found in the East Bay Shoreline subwatershed (~20% of its area).  
Other subwatersheds with significant amounts of wetlands are Yuba, Tobeco, and 
Mitchell. A wetland loss analysis for the coastal watershed areas along Grand Traverse 
Bay shows a 38% wetland loss since pre-settlement times (from 19,005 acres to just 
over 7,000 acres). However, some subwatersheds have experienced more substantial 
wetland losses compared to their watershed size – both Acme Creek and Old Mission 
Peninsula subwatersheds have lost over half of their pre-settlement wetlands, with East 
Bay Shoreline, Mitchell Creek, and Yuba Creek at just under a 50% loss.

FLUCTUATING WATER LEVELS IN THE GREAT LAKES — Grand Traverse Bay 
is part of Lake Michigan and the Great Lakes ecosystem. Water levels in the Great 
Lakes naturally fluctuate daily, seasonally, and annually and are primarily affected by 
evaporation, surface runoff, and precipitation. Short-term water level fluctuations in the 
Great Lakes are due to changes in barometric pressure and winds. Long-term annual 
variation of Great Lakes water levels occurs over consecutive years and depends on 
climatic conditions. Due to fluctuating water levels, the shoreline of the Great Lakes 
is considered a dynamic and quickly changing environment. Wave action, storms, 
wind, ground water seepage, surface water runoff, and frost are contributing factors to 
changing and reshaping the shoreline. 

WATERSHED POLLUTANTS, SOURCES, AND CAUSES 
Numerous watershed pollutants and their sources of water quality decline in the coastal 

Grand Traverse Bay watershed have been identified.

**Note: the top two stressors affecting the waters of Grand Traverse Bay are invasive species 
and toxic substances (specifically emerging contaminants like microplastics, PFAS, and 
pharmaceuticals). Additionally, elevated nutrients in the nearshore area may cause localized 

problems in the bay.

WE
PROTECT
WHAT 
YOU
LOVE

Protecting and enhancing the quality of our watershed is critical to 

our region’s future. The Coastal Grand Traverse Bay Watershed Plan 

is a 10-year strategy for the management of this valuable resource.

C
COASTAL
WATERSHED 
PLAN

The prevailing opinion among experts is that the water quality in 

Grand Traverse Bay is excellent. The bay is typical of other oligotrophic 

embayments in the Great Lakes; deep, clear, and cold with an overall low 

productivity. However, there are several potential threats to water quality, 

with localized areas of pollution, both in the bay and its watershed. 

WATERSHED CHARACTERISTICS 
The coastal Grand Traverse Bay watershed includes subwatershed areas of Mitchell, 
Tobeco, Acme, and Yuba creeks, as well as areas along east and west Grand Traverse 
Bay and Old Mission Peninsula totaling 190 square miles. The coastal watershed 
area encompasses 7 lakes, 6 major rivers/creeks, and more than 100 additional 
small streams entering the bay. Most of the streams and rivers in this watershed are 
designated trout streams, with Tobeco Creek being the largest creek not classified as a 
cold water trout stream.

There are several areas of state-owned and other public land in the coastal watershed 
area. This large amount of publicly owned land provides significant recreational 
opportunities, attracts thousands of visitors each year, and adds to the highly cherished 
quality of life that makes this area such a desirable place to live and visit.

There are 11 townships and 4 municipalities located along the shoreline of Grand 
Traverse Bay that deal with Great Lakes shoreline issues and other watershed concerns. 
Since the watershed crosses so many political boundaries, it is important for local 
governments to know and understand watershed boundaries and to plan on a 
watershed scale with neighboring townships and municipalities.

THE PURPOSE. 
THE PLAN.

THE PLAN AND IMPLEMENTATION STRATEGIES
The intent of the Coastal Grand Traverse Bay Watershed Plan is to assist area 
watershed groups, lake associations, local governments, volunteer groups, and many 
others in making sound decisions to help improve and protect water quality in their 
area. The plan summarizes existing water quality conditions in and around the bay 
while also outlining the major watershed pollutants and giving recommendations on 
how to reduce the impact and amount of pollution entering the system. Specific and 
tangible actions and recommendations were developed based on the prioritization of 
watershed pollutants, sources, and causes while also looking at the priority and critical 
areas in the watershed. 
 
EVALUATION AND OVERSIGHT
An evaluation strategy will be utilized to measure progress during the implementation 
of the Coastal Grand Traverse Bay Watershed Plan to determine whether water 
quality is improving. The first aspect of the evaluation strategy measures how well the 
watershed plan is being implemented and whether project milestones are being met. 
The second aspect will evaluate water quality protection efforts.

TIMELINE 
Implementation of the coastal watershed plan is spread out over ten years and will 
be evaluated for its success in 2030. Throughout that time, The Watershed Center 
and other partners will continue to strengthen existing relationships with various 
groups throughout the watershed. Funding sources will be pursued to implement 
recommendations made in the watershed plan.  

P
PROTECTING 
THE QUALITY 
OF LIFE

WATERSHED GOALS 
The goal for the Coastal Grand Traverse Bay Watershed Plan is to provide guidance 
for the implementation of actions that will reduce the negative impact that pollutants 
and environmental stressors have on the designated watershed uses in the coastal 
watershed area. Seven specific goals were developed to work in conjunction with those 
identified in the companion watershed plans for the Boardman River and Elk River 
Chain of Lakes subwatersheds.  

PRIORITY SOURCES AND CAUSES

• Road stream crossings

• Streambank and shoreline erosion

• Stormwater

• Reduction of wetlands

• Lack of riparian buffers/streamside canopy

• Septic systems

• Lack of ordinances to protect water quality and 

natural resources

• Increased development in sensitive areas

MAJOR POLLUTANTS 

• Changes to hydrologic flow

• Loss of habitat

• Nutrients

• Sediment

• Invasive species

• Pathogens

• Thermal pollution

• Toxic substances (oils, gas, 

   pesticides, pharmaceuticals)

Protect the integrity of aquatic and terrestrial ecosystems.

Protect and improve water quality.

Establish and promote land and water management practices that 
conserve or protect natural resources.  

Encourage and support a sustainable local economy with diverse 
recreational and commercial opportunities that are compatible with 
a healthy watershed.

Develop and maintain effective education and outreach efforts to 
support watershed protection.

Protect the distinctive character, cultural heritage, and aesthetic 
qualities of the watershed.

Integrate climate-resilient practices and efforts throughout the 
watershed.
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• Properly operate and maintain your 
septic system, including regular 
pumping and inspections.

• Establish a buffer of native plants 
between your lawn and the water to 
absorb pollutants from runoff, prevent 
shoreline erosion, and provide fish and 
wildlife habitat.

• Only fertilize your lawn if tests show you 
need it.

• To help reduce E. coli bacteria, don’t 
feed waterfowl and put pet waste in the 
trash immediately.

• Put all litter, including cigarette butts, in 
the trash.

• Clean and drain your boat after leaving 
every water body to prevent spreading 
invasive species.

• Do not dump motor oil, litter, or 
cigarettes in storm drains.

• Direct runoff from your property onto 
vegetated areas instead of onto your 
driveway or the street.

• Avoid using coal tar-based sealants to 
coat your driveway and parking areas 
and instead look for less toxic asphalt-
based products for sealing surfaces.

• Check local government meeting 
agendas to stay up to date on decisions 
and policies that may affect your area.

The Watershed Center Grand Traverse Bay
13170 S. West Bay Shore Drive, Suite 102
Traverse City, MI 49684 

231.935.1514  |  info@gtbay.org

EVERYDAY WAYS YOU 
CAN PROTECT THE 
COASTAL WATERSHED

Get involved by visiting gtbay.org for updates on the 

Coastal Grand Traverse Bay Watershed Plan.
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GRAND TRAVERSE BAY COASTAL WATERSHED 
WETLAND LOSS ANALYSIS

SUBWATERSHED LOSS

West Bay Shoreline

East Bay Shoreline

Mitchell Creek

Yuba Creek

Tobeco Creek

Acme Creek

Old Mission Peninsula

TOTAL

29%

42%

45%

48%

25%

52%

53%

38%

Grand Traverse Bay 
Watershed

Coastal 
Watershed

132 miles of Lake Michigan shoreline

10 miles at its widest point

32 miles to its base in Traverse City

COASTAL WATERSHED
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This project has been funded by Michigan Department of Environment, Great Lakes, 

and Energy’s Nonpoint Source Program using Watershed Council Support funds.
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Critical Concerns: High risk erosion areas

Location: Various locations along bay shoreline (identified by EGLE)

Critical Concerns: Areas of wetland development pressure

Location: Various throughout watershed (close to urban areas where 
commercial development is happening and prime real estate along the bay 
where there is an increased demand for residential homes)

Critical Concerns: Areas of coastal infrastructure challenges (due to high water)

Location: Various locations along bay shoreline, near Traverse City

Critical Concerns: Macrophyte bed clusters (Grand Traverse Bay)

Location: Northport, Omena, and Suttons bays; Lee Point; southern end of 
west Grand Traverse Bay

Critical Concerns: Compromised at-risk streams

Location: Northport, Ennis, Leo, Waterwheel, Brewery, Mitchell, Acme, 
Baker, and Yuba creeks

Critical Concerns: Small dam locations

Location: Various throughout watershed

Critical Concerns: Agricultural lands

Location: Tobeco Creek and Mitchell Creek headwater areas

Critical Concerns: Areas of bacterial impairment

Location: Mitchell Creek, Grand Traverse County; Mitchell Creek, Antrim 
County; Northport Creek

Critical Concerns: Urban sprawl

Location: Zones directly east and west of Traverse City, downstream 
portion of the Mitchell Creek subwatershed, Acme Township area

Critical Concerns: Severe road stream crossings

Location: Various throughout watershed

R
RESTORATION
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IMPAIRMENTS 
There are three waterbodies in the coastal Grand Traverse Bay watershed 
that are on the State’s Impaired Waters List due to elevated bacteria (E. coli) 
levels. Coincidentally, two are named Mitchell Creek – one in Grand Traverse 
County and the other in Antrim County. The third is Northport Creek in 
Leelanau County. Sources and causes of these impairments are unknown at 
this time. In 2021, The Watershed Center began microbial source tracking 
studies in Mitchell Creek in Grand Traverse County. Surface water and 
groundwater testing for E. coli and other genetic markers is being conducted 
at various locations along Mitchell Creek to determine the source of bacterial 
contamination.

CRITICAL AREAS FOR RESTORATION
Critical areas are those in need of restoration that are contributing a significant 
amount of pollutants to the watershed (currently or in the future). 

General: 
• Grand Traverse Bay shoreline
• Riparian corridors (areas within 100 feet of bodies of water)
• City and village centers

There are several areas in the coastal watershed where various specific critical 
areas are clustered and overlap. These include areas surrounding Mitchell 
Creek (Grand Traverse County), Cedar Lake/Creek area just north of Traverse 
City, Suttons Bay area and south, and the Village of Northport. Special care 
should be taken for these areas and they should be prioritized for restoration 
activities. 

PRIORITY AREAS FOR PROTECTION
Priority areas are those that are particularly vulnerable to degradation or 
development pressure and should be protected from future harm. One of the 
best strategies for protecting priority areas is through the purchase/donation of 
land or the establishment of conservation easements.  

General: critical dunes, undeveloped parcels along Grand Traverse Bay 
shoreline, headwaters of Acme Creek and Cedar Lake, wetlands, and Grand 
Traverse Bay spawning reefs
Specific: local land conservancies identified parcels of land as priorities for 
their land protection efforts 

CRITICAL AND PRIORITY AREAS
Several areas in the coastal Grand Traverse Bay watershed were identified for 
protection or restoration activities. Recommendations were aimed at protecting 
land from future development or protecting water quality from future potential 
impairment. Locations for these actions were placed into either Priority Areas 
(for protective actions) or Critical Areas (for restoration actions). 

THE COASTAL WATERSHED

CRITICAL AREAS 
FOR RESTORATION
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TO DO LIST 
Priority work that should be conducted over the next several years is as follows, 
in no particular order:

• Streambank and shoreline erosion stabilization projects 

• Establish riparian buffers in priority areas

• Install green infrastructure and other stormwater best management practices in 
   urban areas to reduce stormwater runoff

• Road crossing improvements using best management practices 

• Assist with developing or revising Master Plans and Zoning Ordinances to include    
   more water quality protection, including stormwater ordinances

• Continue successful initiatives by local conservancies to preserve open space and 
   wildlife corridors

• Implement measures to reduce bacteria contamination of local waters

• Wetland assessment, restoration, and protection

• Continue tracking the introduction and spread of invasive species and implement 
   programs to reduce and eliminate their spread

• Continue developing Conservation Plans for farms

• Continue priority monitoring programs

• Continue outreach and education efforts 

Costs for implementing all the tasks noted in the plan total more than $34 million, with 
the most expensive tasks in the categories containing stormwater management, road 
stream crossings, and septic systems. Outreach costs are much less at just over $2 million.
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Appendix D 
Contaminant Source Inventory 

 
 
  













 

 

Appendix E 
Site Plan Review Checklists 
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Appendix F 
Emergency Response Plan


